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Introduction to the Database Toolbox™ Software

Product Overview

The Database Toolbox™ software is one of an extensive collection of toolboxes
for use with the MATLAB® product. This toolbox enables you to use MATLAB
functions to import and export data between the MATLAB workspace and
relational databases. With the Database Toolbox software, you can bring
data from a database into the MATLAB workspace, and then use MATLAB
computational and analytic tools to work with the data, You can then store
the results back in the database or in another database.

For example, a financial analyst working on a mutual fund can import a
company’s financial data into the MATLAB workspace, run selected analyses,
and store the results for future tracking. The analyst can then export the
saved results to a database.

The Database Toolbox product includes Visual Query Builder (VQB), an
easy-to-use graphical user interface (GUI) for exchanging data with your
database. You can use VQB instead of or in addition to Database Toolbox
functions. In this guide, you will use VQB to perform basic tasks.

Note The Database Toolbox software is not intended for use as a tool for
database administration. Use your database system application to perform
database administrative tasks, such as creating tables.




Product Prerequisites

Product Prerequisites

In this section...

“Software Requirements” on page 1-3

“Background Knowledge” on page 1-3

Software Requirements

¢ The Database Toolbox™ product requires that the MATLAB® software
be installed.

¢ This toolbox requires your system to have access to a supported database.
For a list of supported databases, see “Supported Databases” in the
Database Toolbox documentation.

Background Knowledge

The following technical knowledge is required to use this toolbox:

® This documentation assumes that you know how to work with MATLAB
cell arrays and structures.

® You must be familiar with basic database concepts, such as tables,
attributes, and queries.

® You do not need to be familiar with Structured Query Language (SQL) to
use Database Toolbox functions and Visual Query Builder. However, you
do need to be familiar with SQL to perform complex queries and database
operations.
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Configuring Your Environment

In this section...

“About Data Sources and Database Drivers” on page 1-4

“Before You Begin” on page 1-5

“Preparing Examples” on page 1-5

“Setting Up Data Sources for Use with ODBC Drivers” on page 1-8
“Setting Up Data Sources for Use with JDBC Drivers” on page 1-12

About Data Sources and Database Drivers

Before you can use the Database Toolbox™ software to connect to a database,
you must set up a data source. A data source consists of:

e Data that the toolbox accesses

® Information required to find the data, such as driver, directory, server, or
network names

Data sources interact with ODBC drivers or JDBC drivers. An ODBC driver
is a standard Microsoft® Windows® interface that enables communication
between database management systems and SQL-based applications. A
JDBC driver is a standard interface that enables communication between
applications based on Sun™ Java™ and database management systems.

The Database Toolbox software is based on Java. It uses a JDBC/ODBC
bridge to connect to the ODBC driver of a database, which is automatically
installed as part of the MATLAB® JVM™,
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The following figure illustrates how drivers interact with the Database
Toolbox software.

Windows Database JDBC/ODBC ODBC

platiorms | Toolbox [ |Bridge —| Driver [ Database
UNIX and

hiows [ Patebese ] [I0EC ) foganase

platforms

Tip Some Windows systems support both ODBC and JDBC drivers. On such
systems, JDBC drivers generally provide better performance than ODBC
drivers because the ODBC/JDBC bridge is not used to access databases.

Before You Begin

Before you can use the Database Toolbox software with the examples provided
in this documentation, do the following:

1 Set up the data sources that are provided with the Database Toolbox
product. For instructions, see “Preparing Examples” on page 1-5.

2 Configure the data sources for use with your database driver.

¢ If you are using an ODBC driver, see “Setting Up Data Sources for Use
with ODBC Drivers” on page 1-8.

¢ If you are using a JDBC driver, see “Setting Up Data Sources for Use
with JDBC Drivers” on page 1-12.

Preparing Examples

Setting Up the dbtoolboxdemo Data Source

The dbtoolboxdemo data source uses the tutorial database located in
matlabroot/toolbox/database/dbdemos/tutorial.mdb.

To set up this data source:
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1 Copy tutorial.mdb into a directory to which you have write access.
2 Rename tutorial.mdb to tutorial copy.mdb.
3 Make sure you have write access to tutorial copy.mdb.

4 Open tutorial copy.mdb in Microsoft® Access™ from within the MATLAB
Current Directory browser by right-clicking the file and selecting Open
Outside MATLAB.

Note You might need to convert the database to the version of Access™
you are currently running. For more information, consult your database
administrator.

5 Save the database as tutorial.mdb.

Setting Up the SampleDB Data Source

The SampleDB data source uses a Microsoft Access sample database called
Nwind. If you do not have the Nwind database on your system, download it from
the Microsoft downloads page at http://www.microsoft.com/downloads/.
The version referred to in this documentation is the Northwind Traders
sample database, Nwind. exe.

To set up this data source:

1 Run Nwind.exe to create the Nwind.mdb database.
2 Make sure you have write access to Nwind.mdb.
3 Rename Nwind.mdb to Nwind_orig.mdb.

4 Open Nwind_orig.mdb in Access from within the MATLAB Current
Directory Browser by right-clicking the file and selecting Open Outside
MATLAB.

You may need to convert the database to the version of the Access software
you are currently running. For more information, consult your database
administrator.


http://www.microsoft.com/downloads/

Configuring Your Environment

5 Save the database as Nwind.mdb.

6 To create a table in the Nwind database into which to export MATLAB data:

a Open the Nwind database in the Access application.

b Create a new table with two fields, Calc_Date and Avg Cost.

¢ Use the default type, which is Text, for the Calc_Date Data Type field.

& Tablel : Table I [=] E3
Field Mame Daka Twpe Descripkion -
Calc_Date Text
Arvg_Cosk Turnber
hd|

Field Properties

General | Lookup |
Field Size
Format
Decimal Places
Input Mask,
Caption
Default Value
‘alidation Rule
‘alidation Text
Required
Indexed

Lang Inkeger

Auko

Mo
Mo

A field name can
be up ko 64
characters long,
including spaces.
Press F1 for help
on field names,

d Set the Data Type of the Avg_Cost field to Number.

e Save the table as Avg_Freight_Cost, and then close it.

Note Access warns you that there is no primary key, but you do not
need one. If you choose to designate a primary key, you can run the

example as written only once.Access prevents you from inserting the
same record into the database twice.
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Setting Up Data Sources for Use with ODBC Drivers

This section describes how to set up a data source whose database is located
on a PC running the Windows operating system, or on another system to
which the PC is networked, for use with an ODBC driver. These instructions
use the Microsoft ODBC driver Version 4.00 for the U.S. English version of
Access 2000 for Windows systems. If you have a different configuration, you
may need to modify these instructions. For more information, consult your
database administrator.

1 Close open databases, including tutorial.mdb and Nwind.mdb, in the
database program.

2 Open the Windows Data Source Administrator dialog box to define the
ODBC data source:

a Start Visual Query Builder by entering the command querybuilder at
the MATLAB command prompt.

b In Visual Query Builder, select Query > Define ODBC data source.

The ODBC Data Source Administrator dialog box appears, listing existing
data sources.

3 Click the User DSN tab.

4 Click Add. A list of installed ODBC drivers appears in the ODBC Data
Source Administrator dialog box.

5 Select MS Access Database.
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£"1 ODBC Data Source Administrator el

User DSN | System DSN | File DSN | Drivers | Tracing | Connection Paoling | About |

|User Data Sources:

Mame | Driver | Add... |
dBASE Files Microsoft dBase Driver (~.dbf)

dbtoolboxdema Microsoft Access Driver " mdb) Remove |
Excel Files Microsoft Excel Driver (" xds)

MQIs SCGL Server Corfigure... |
LWl LN LBl Microsoft Access Driver (" mdb)

SampleD'B Microsoft Access Driver " mdb)
test Microsoft Access Driver " mdb)

An ODBC User data source stores information about how to connect to
the indicated data provider. A User data source is only visible to you,
and can only be used on the cument machine.

QK I Cancel f¥ ] [1] Help

6 Click OK.

The ODBC Microsoft Access Setup dialog box for your driver appears. The
dialog box for your driver may look different from the following.
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ODBC Microsoft Access Setup

Data Source Mame: I

Dezcription:

2|

E

Cancel |

—Databaze

D atabaze:

Select... |

LCreate. .. | Bepair...

Compact... |

— System Databaze

¥ pMaone
i~ Databaze:

Sustern atabase. .

Help

Advanced...

i

Optianzs >

7 Enter dbtoolboxdemo as the Data Source Name.

8 Enter tutorial database as the Description.

9 Select the database for this data source to use. For some drivers, you can
skip this step. If you are not sure whether you can skip this step, consult
your database administrator.

a In the ODBC Microsoft Access Setup dialog box, click Select.

The Select Database dialog box appears.
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Select Database x|

Databasze Mame Directaries:

oK
Itutu:urial.m-:ll:u b databasetoolbodiles
Cancel
Mwind.mdb ;I = ho ﬂ 4|
Mwind orig.mdb (= DOCUMENTS
m (E= MATLABFILES &I
= DATABASETOO! ™ Read Only
;I [T BExclusive

List Files of Type: Crrives:

Access Databases If'.mij I Bl h: “home j Metwark: .. |

b Specify the database you want to use. For the dbtoolboxdemo data
source, select tutorial.mdb.

¢ If your database is on a system to which your PC is connected:
i Click Network. The Map Network Drive dialog box appears.
ii Specify the directory containing the database you want to use.
iii Click Finish.
d Click OK to close the Select Database dialog box.
10 In the ODBC Microsoft Access Setup dialog box, click OK.

11 Repeat steps 7 through 9, with the following changes, to define the data
source for the other sample database, Nwind:

a In step 7, enter SampleDB as the Data Source Name.
b In step 8, enter Northwind database as the Description.

¢ In step 9, select Nwind.mdb.

12 The ODBC Data Source Administrator dialog box now displays the
dbtoolboxdemo and SampleDB data sources in the User DSN tab.

Click OK to close the dialog box.
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Setting Up Data Sources for Use with JDBC Drivers

To set up data sources for use with JDBC drivers:

1 Find the name of the file that contains the JDBC drivers. This file is

provided by your database vendor. The name and location of this file differs
for each system. If you do not know the name or location of this file, consult
your database administrator.

Specify the location of the drivers file in theMATLAB Sun Java classpath by
adding this file’s path to the matlabroot/toolbox/local/classpath.txt
file.

The following example references a MySQL® JDBC drivers file that
is located in D: /mysql/mysqgl-connector-java-3.0-bin.jar. Add a
reference to this file to classpath.txt as follows:

D:/mysql/mysql-connector-java-3.0-bin.jar

Restart the MATLAB software session before you access the database.

If the drivers file is not located where classpath.txt indicates, errors do
not appear, but MATLAB does not establish a database connection. Make
sure that you update classpath.txt with the correct location and file
name for your drivers file if the path and/or name of this file changes. If a
MATLAB software session is running while you modify classpath.txt, be
sure to restart it before you connect to the database.

Do the following to set up JDBC drivers for use with Visual Query Builder:

a Run the querybuilder command in the MATLAB Command Window to
start Visual Query Builder.

b Click Query > Define JDBC Data Source.

The Define JDBC data sources dialog box appears.
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) Define JIDBC data sources . O] =|
JOBEC data sources
Create nesy file. .. Uze existing file... I

JOBC data source file:

[Data source; [atme;

El

[river:

URL:
=
Remove | Addﬂ.lpdate| Test |

Ok | Cancel | Help I
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The following table describes the fields that you use to define your JDBC
data source.

Field name in Define | Description
JDBC data sources
dialog box

Name The name you assign to the data source. For
some databases, the Name must exactly
match the name of the database as recognized
by the machine it runs on.

Driver The JDBC driver name (sometimes referred
to as the class that implements the Java SQL
driver for your database).

URL The JDBC URL object, of the form
jdbc:subprotocol:subname.

subprotocol is a database type; for example,
the Oracle® Corporation Oracle database.

subname may contain other information
used by Driver, such as the location of the
database and/or a port number. It may take
the form //hostname:port/databasename.

Note Your driver manufacturer’s documentation specifies the Driver
and URL formats. You may need to consult your database system
administrator for this information.

¢ In the Define JDBC data sources dialog box, click Create New File.

d The Specify new JDBC data source MAT-file dialog box appears. Use
this dialog box to create a MATLAB MAT-file that saves your specified
data source information for future Visual Query Builder sessions.

Navigate to the folder where you want to put the MAT-file, specify a
name for it that includes a .mat extension, and click Save.
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In the Define JDBC data sources dialog box, enter information for your
JDBC data source into the Name, Driver, and URL fields as described
in the table in step 3b.

Test the connection by clicking Test.

If your database requires a user name and password, a dialog box
prompting you to supply them appears. Enter values into these fields
and click OK.

A confirmation dialog box states that the database connection was
successful.

In the Define JDBC data sources dialog box, click Add/Update. The
data source now appears in the Data source list.

To add more data sources, repeat steps ¢ through g for each new data
source. You can add more data sources in the future by editing the
MAT-file that contains the data source information.

Note You can create another MAT-file to add new data sources, but
Visual Query Builder can only access data sources from one MAT-file at a
time. Include multiple data sources in a single MAT-file for easy access.

Click OK to close the Define JDBC data sources dialog box.
The newly added data source now appears in the VQB Data source list.

The defined JDBC data source is only valid for the current MATLAB
software session. To access the data source you defined in a future
MATLAB software session, follow the instructions in “Accessing Existing
JDBC Data Sources” in the Database Toolbox documentation.
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Starting the Database Toolbox™ and Visual Query Builder

Software

To use the Database Toolbox™ software, enter its functions into the
MATLAB® Command Window. For example, to start Visual Query Builder,
enter the querybuilder function into the MATLAB Command Window.

Alternatively, start Visual Query Builder from the MATLAB desktop by
clicking Start > Toolboxes > Database > Visual Query Builder. For more
information about Visual Query Builder, see “Using Visual Query Builder” in
the Database Toolbox documentation.
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Database Toolbox™ Workflows

In this section...
“Importing Database Data into the MATLAB® Workspace” on page 1-17
“Exporting Data from the MATLAB® Workspace to a Database” on page 1-17

Importing Database Data into the MATLAB®

Workspace
Here is the workflow for importing data from a database into the MATLAB®
workspace:

1 Construct a query to import data from a data source.

2 Define a MATLAB variable to store the results of the query.
3 Run the query.

4 (Optional) Use MATLAB functions to manipulate the data.

For more details about how to import database data into the MATLAB
workspace, see “Using Queries to Import Database Data into the MATLAB®

Workspace” on page 1-18.

Exporting Data from the MATLAB® Workspace to a

Database
Here is the workflow for exporting data from the MATLAB workspace to
a database:

1 Construct a query to export data to a data source.
2 Specify the MATLAB variable that contains the data to export.
3 Run the query.

For more details about how to import data from a database into the MATLAB
workspace, see “Using Queries to Export MATLAB® Workspace Data to a

Database” on page 1-25.
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Working with Visual Query Builder

In this section...

“Using Queries to Import Database Data into the MATLAB® Workspace”
on page 1-18

“Saving Queries” on page 1-23

“Running Saved Queries” on page 1-24

“Editing Queries” on page 1-24

“Clearing Variables from the VQB Data Area” on page 1-25

“Using Queries to Export MATLAB® Workspace Data to a Database” on
page 1-25

“Exiting Visual Query Builder” on page 1-28

Using Queries to Import Database Data into the
MATLAB® Workspace

To create and run a query to import data from a database into the MATLAB®
workspace:

1 Select data from a database by clicking the Select button under Data
operation. The data sources that you defined in “Configuring Your
Environment” on page 1-4 appear.

2 Select dbtoolboxdemo as the data source from which to import data.

After you select a data source, the catalog, schema, and tables for your
specified data source appear in the Catalog, Schema, and Tables fields.
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) Visual Query Builder

Query  Display  Help

=0l x|

Data aperstion

% Select = Inzert
Data source Tables Fields
M= & [atab o
ccezz Dalahas o inventory Table i s
=defaut= -
_I I J product Takble _I
Schema salesi_\-"cnlume
suppliers
|<defaurt:= j Temperatures ;I LI
Advanced query options
& A Wihere... I Group by | Harving... I Order by I
™ Distinct | —| | = | = | —
SGL statement

MATLAE warkspace variakle

—

Execute |

Drata

Wiorkspace vatiable Size

hermary (bytes)

[

[

3 Accept the default values <default> for the Catalog and Schema fields.
Setting these fields to the default values indicates that you have not

specified a catalog or schema.
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Tip

® To specify a Catalog, select one from the list, and then select a schema
from within that catalog. The Schema field updates to reflect your
selections.

¢ Alternatively, you can select a schema without specifying a catalog; that
is, when the Catalog field set to <default>. The Tables field updates
to reflect the schema you selected.

4 In the Tables list, select salesVolume as the table that contains the data
you want to import.

The set of Fields (column names) in the table appears.

5 In the Fields list, select StockNumber, January, February, and March as
the fields that contain the data you want to import.

Tip To select more than one field, hold down the Ctrl or Shift key while
selecting multiple fields. To clear an entry, use Ctrl+click.

VQB adds each field you select to the query in the SQL statement field.

6 Enter the name A in the MATLAB workspace variable field. A is a cell
array that stores the data that the query returns.

7 Click Execute to run the query and import the data. The Data field
displays information about the query result.

1-20



Working with Visual Query Builder

) Visual Query Builder =10l x|

Query  Display  Help "

Dats operation
o ¥ Select = Inzert |

Dats =ource Tables Field=
Catalog

M= Access DatahaSJ I:defaurt: j inverntary Takle j StockMumber il

SampleDE productTable Januaty
oBASE Files Schema sales_\f‘olume February
clbtoolboxdema zuppliers tdarch

1 I‘dEfaU“’ j Temperatures | i |

You supply
input to — Advanced guery options

these fields. S || Wihere... | Group by .. I Having... I Order by I
 Distict | = | = | = | =

S0 statement

ISELECT ALL StockMurnber January February March FROM salesolune
MATLAE warkspace variakle

— h
Drata

MATLAB Warkspace variahle Size Memory (hytes)

displays output — [a 104 2720 ;|
in this field.

=l

8 Double-click A in the Data area. The contents of A appear in the Variable
Editor, where you can view and edit the data. In this example, sales for
item 400876 are 3000 in January, 2400 in February, and 1500 in March.

For more information about using the Variable Editor, see “Viewing and

Editing Workspace Variables with the Variable Editor” in the MATLAB
documentation.
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Ed Array Editor- A
File Edit “iew Graphics Debug Deskitop “Window Help # X
1 2 3 4 =
1] 126970 1400 1100 951 -
2 212569 2400 1721 1414
3 383123 1800 1200 890
4 400314 3000 2400 1800
5 400339 4300 Mal 2600
B 400345 5000 3500 2800
7 400455 1200 800 800
g 400376 3000 2400 1500
g 4009339 3000 1500 1000
10 555652 Mal a00 g21
11
12 x
g1 _'I_I
v

Alternatively, you can view the contents of A by entering A in the MATLAB
Command Window.
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<) Command Window K18 =] 3

File Edit Debug Deskiop ‘Window Help

> A -]

L =
[1z5570] [1400] [1100] [ 951]
[212569] [2400] [1721] [1414]
[389123] [1800] [1z00] [ §90]
[4003 14] [3000] [2400] [1800]
[400339] [4300] [ Nall] [2a00]
[200345] [5000] [3500] [2500]
[400455] [1z200] [ =200] [ §00]
[200576] [3000] [z 400] [1500]
[400999] [3000] [1500] [1000]
[G8EB652] [ Nal] [ 500] [ 821]

b | Z

&

Saving Queries

1 Click Query > Save. The Save SQL Statement dialog box appears.

2 Enter a name (without spaces) for the query into the File name field and
click Save. Save the query using basic as the file name. (This query is
used in subsequent examples.)

The query is saved with your specified name and a .qry extension.
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Note When you save a Select query (a query that imports data), MATLAB
does not save your specified preferences or the workspace variable that
contains the query results. This prevents you from inadvertently overwriting
an existing variable in the MATLAB workspace when you run a saved query.

When you save an Insert query (a query that exports data), MATLAB saves
the workspace variable whose data you exported, but does not save your
preferences.

Running Saved Queries

1 Click Query > Load. The Load SQL Statement dialog box appears.

2 Select the name of the query you want to load and click Open. The VQB
fields reflect the values for the saved query.

3 Run a Select query to import data into the MATLAB workspace, or an
Insert query to export data from the MATLAB workspace.

® To run a Select query, use the MATLAB workspace variable field to
assign a variable to the data and click Execute.

¢ For an Insert query, the saved query may include a workspace variable,
which appears as part of the MATLAB command field. Type that
variable name or enter a new name in the MATLAB workspace
variable field. Press Return or Enter to see the updated MATLAB
command.

4 Click Execute to run the query.

Tip You can generate an M-file that runs the query from the MATLAB
Command Window in the future. For more information, see “Saving
Queries in M-Files” in the Database Toolbox™ documentation.

Editing Queries

Edit a query using one of the following options:
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¢ Changing your selections.
¢ Editing the SQL statement field.
¢ Editing the MATLAB command field.

Clearing Variables from the VQB Data Area

Variables in the Data area include those you assigned in the Command
Window and those that contain query results. The variables do not appear
in the Data area until you execute a query. They then remain in the Data
area until you clear them. To clear the variables, run the clear function in
the Command Window.

Using Queries to Export MATLAB® Workspace Data
to a Database

To build, run, and save a query that exports data from the MATLAB
workspace into new rows in a database:

1 Click Data Operation > Insert to select data to export.

2 Select SampleDB as the data source to which you will export data from the
Data source list box. The Catalog, Schema, and Tables for SampleDB
appear.
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3 Do not specify values for Catalog and Schema.

4 In the Tables list box, select the Avg_Freight Cost as the table to which
you want to export data from the MATLAB software.

The set of Fields (column names) in your selected table appears.

5 In the Fields list box, select Calc_Date and Avg_Cost as the fields to which
you want to export data from the MATLAB software.

VQB adds each field you select to the query in the MATLAB command
field.
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Supply

input to

these
fields.

6 In the MATLAB workspace, assign the data you want to export to a cell

array, export_data.

export_data = {'07-Aug-2003',50.44};

7 In the MATLAB workspace variable field, enter the name of the variable
containing data to export, export_data. Press Enter or Return to view

the MATLAB command that exports the data.

8 Click Execute to run the query to export the data.

Information about the exported data appears in the Data area.

} visual Query Builder

Query  Display Help
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9 In Microsoft® Access™, view the Avg_Freight Cost table to verify the
query results.

B Avg_Freight_Cost: Ta... M[=IE3

Calc_Date Awg_Cost
07-Aug-2003 50

1]

Record: HI 1 || 2IFk |>I |He| of

The Avg_Cost value was rounded to a whole number to match the
properties of that field in Access™.

10 To save this query, select Query > Save and name it export.qry.

Exiting Visual Query Builder
To exit Visual Query Builder, click Query > Exit.
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Learning More

In this section...

“Next Steps” on page 1-29
“Product Help” on page 1-29

“The MathWorks™ Online” on page 1-30

Next Steps

To learn more, see the following topics in the Database Toolbox™ User’s Guide.

TO...

See...

Learn about Visual Query Builder

“Using Visual Query Builder”

Learn about Database Toolbox
functions

“Using Database Toolbox Functions”

Get information about System
Requirements, including supported
platforms and databases

“Working with Databases”

Specify Database Toolbox
Preferences

“Saving Preferences”

Develop advanced queries

“Additional Advanced Query
Options”

Product Help

More information is available with your product installation. In the
MATLAB® toolbar, click Help > Product Help for help, and then click
Database Toolbox in the Contents pane.

FOI‘...

See...

List of functions

“Function Reference”

Advanced tutorials

Examples

1-29


http://www.mathworks.com/access/helpdesk/help/toolbox/database/

1 Introduction to the Database Toolbox™ Software

1-30

For...

See...

Product Demonstrations

Database Toolbox Demos

What’s New in the Database Toolbox
Software

Database Toolbox Release Notes

The MathWorks™ Online

For additional information and support, point your Internet browser to The
MathWorks Web site at http://www.mathworks.com/products/database/.


http://www.mathworks.com/products/database/demos.html
http://www.mathworks.com/access/helpdesk/help/toolbox/database/
http://www.mathworks.com/products/database/
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