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UNIVERSITY OF ENGINEERING AND TECHNOLOGY, TAXILA
FACULTY OF TELECOMMUNICATION AND INFORMATION ENGINEERING 
COMPUTER ENGINEERING DEPARTMENT


Machine Learning

LAB  MANUAL 3
DATA EXCHANGE BETWEEN MATLAB AND MS ACCESS

LAB OBJECTIVE:

The objective of this lab is to understand 
1. How to import data into MATLAB from various databases such as,

· MS Access database.

· Sample databases of MATLAB 

2. How to export data from MATLAB to various databases such as,           

· MS Access database.

· Sample databases of MATLAB 

3. How to import & export data using VISUAL QUERY BUILDER.

BACKGROUND MATERIAL:

DATABASE TOOLBOX
1. What Is the Database Toolbox?

The Database Toolbox is one of an extensive collection of toolboxes for use with MATLAB®. The Database Toolbox enables you to move data (both importing and exporting) between MATLAB and popular relational databases. With the Database Toolbox, you can bring data from an existing database into MATLAB, use any of the MATLAB computational and analytic tools, and store the results back in the database or in another database. You read from the database, importing the data into the MATLAB workspace. For example, a financial analyst working on a mutual fund could import a company's financial data into MATLAB, run selected analyses, and store the results for future tracking. The analyst could then export the saved results to a database.
2. How Databases Connect to MATLAB?

The Database Toolbox connects MATLAB to a database using MATLAB functions. Data is retrieved from the database and stored in the MATLAB workspace. At that point, you use the extensive set of MATLAB tools to work with the data. You can include Database Toolbox functions in MATLAB M-files. To export the data from MATLAB to a database, you use MATLAB functions. The Visual Query Builder (VQB), which comes with the Database Toolbox, is an easy-to-use graphical user interface (GUI) for exchanging data with your database. With the VQB tool, you build queries to retrieve data by selecting information from lists rather than by entering MATLAB functions. The VQB imports the data into the MATLAB workspace so you then can process the data using the MATLAB suite of functions. With the VQB, you can display the retrieved information in relational tables, reports, and charts. You can also use the VQB to insert data from MATLAB into new rows in a database.
3. Features of the Database Toolbox

The Database Toolbox has the following features: 
· Different databases can be used in a single session--Import data from one database, perform calculations, and export the modified or unmodified data to another database. Multiple databases can be open during a session. 
· Data types are automatically preserved in MATLAB--No data massaging or manipulation is required. The data is stored in MATLAB as cell arrays or structures, which support mixed data types, or as numeric matrices, per your specification. Export numeric, cell array, or structure data. 
· Retrieval of large data sets or partial data sets--Import large data sets from a database in a single fetch or in discrete amounts using multiple fetches. 
· Retrieval of BINARY or OTHER JDBC data types--You can import Java objects such as bitmap images.
· Retrieval of database metadata--You do not need to know table names, field names, and properties of the database structure to access the database, but can retrieve that information using Database Toolbox metadata functions. 
· Dynamic importing of data from within MATLAB--Modify your SQL queries in MATLAB statements to retrieve the data you need.
· Single environment for faster data analysis--Access both database data and MATLAB functions at the MATLAB command prompt. 
· Multiple cursors supported for a single database connection--Once you establish a connection with a database, the connection can support the use of multiple cursors. You can execute several queries on the same connection.
· Export query results using the Report Generator--If the Report Generator product is installed locally, you can create custom reports from the Visual Query Builder. 
· Database connections remain open until explicitly closed--Once you establish the connection to a database, it remains open during the entire MATLAB session until you explicitly close it. This improves database access and reduces the number of functions necessary to import and export data. 
· Visual Query Builder--If you are unfamiliar with SQL, you can exchange information with databases via this easy-to-use graphical interface (GUI).
4. Using the Visual Query Builder Versus Functions
These guidelines describe the main differences between the Visual Query Builder and the Database Toolbox functions.
· When to Use the Visual Query Builder
Use the Visual Query Builder to: Retrieve data from relational databases for use in MATLAB when you are not familiar with the Structured Query Language (SQL). Insert data from MATLAB into new records in a database when you are not familiar with SQL. Easily build SQL queries and exchange data between databases and MATLAB using a GUI. The VQB automatically generates and displays the SQL statement or MATLAB statement for the queries it runs. You can directly edit the statements in the VQB. You can also copy and paste the statements you generate using the VQB into MATLAB code that uses Database Toolbox functions.
· When to Use Database Toolbox Functions

You can use the Database Toolbox functions to do everything the VQB does and more. Database Toolbox functions offer these additional features: Replace data in databases from MATLAB. Write MATLAB applications that access databases. Perform other functions not available with the Visual Query Builder, for example, accessing database metadata.
Setting Up a Data Source
Before you can connect from the Database Toolbox to a database, you need to set up a data source. A data source consists of data that you want the toolbox to access, and information about how to find the data, such as driver, directory, server, or network names. You assign a name to each data source. 
If you have Microsoft Access installed and want to use the examples in this documentation, first get the databases and prepare them: 
· Get dbtoolboxdemo Database. 

The dbtoolboxdemo data source uses the tutorial database provided with the Database Toolbox, $matlabroot\toolbox\database\dbdemos\tutorial.mdb. Before you can set up this data source, you must perform the following actions: Using operating system features or the MATLAB copyfile function, copy tutorial.mdb to a different directory, one for which you have write access, and rename it to tutorial_copy.mdb. Using operating system features or the MATLAB fileattrib function, ensure you have write access to the tutorial_copy.mdb. Open tutorial_copy.mdb in Access. You might have to convert it to your version of Access. Save the converted version as tutorial.mdb.
· Get SampleDB Database. 
The SampleDB data source uses the Microsoft Access sample database called Nwind. 
If you do not already have the sample database on your system, you can download it from the Microsoft Web site downloads page. The version referred to in this documentation is part of the Access 2000 downloads and is the Northwind Traders sample database, Nwind.exe. 
· Run the file to create the Nwind.mdb database. 
· Rename the file to Nwind_orig.mdb.
·  Using operating system features or the MATLAB fileattrib function, ensure you have write access to Nwind_orig.mdb. 
· Open Nwind_orig.mdb in Access. You might have to convert it to your version of Access. Save the converted version as Nwind.mdb. 
Using Access, create a table into which you will export MATLAB results:
a. Open the Nwind database in Microsoft Access. 
b. Create a new table that has two columns, Calc_Date and Avg_Cost. 
c. For the Calc_Date field, use the default Data Type, which is Text, and for the Avg_Cost field, set the Data Type to Number.  
d. Save the table as Avg_Freight_Cost and close it. 
Set up the data source--the instructions depend on your configuration: For MATLAB Windows platforms whose database resides on that PC or on another system to which the PC is networked via ODBC drivers, see Setting Up a Data Source for ODBC Drivers. For MATLAB platforms that connect to a database via a JDBC driver, see Setting Up a Data Source for JDBC Drivers.
Database Toolbox functions:

· database 

· exec

· fetch

· logintimeout 

· ping 

· setdbprefs

Database

Connect to database 
Syntax

conn = database('datasourcename', 'username', 'password') 
Description

conn = database('datasourcename', 'username', 'password') connects a MATLAB session to a database via an ODBC driver, returning the connection object to conn. The data source to which you are connecting is datasourcename.

Exec

 
Execute SQL statement and open cursor 
Syntax

curs = exec(conn, 'sqlquery')
Description

curs = exec(conn, 'sqlquery') executes the valid SQL statement sqlquery, against the database connection conn, and opens a cursor. Running exec returns the cursor object to the variable curs, and returns information about the cursor object.

fetch 
Import data into MATLAB 
Syntax

curs = fetch(curs, RowLimit)

curs = fetch(curs)

curs.Data

Description

curs = fetch(curs, RowLimit) imports rows of data from the open SQL cursor curs (created using exec), up to the maximum RowLimit, into the object curs. Data is stored in MATLAB in a cell array, structure, or numeric matrix, based on specifications made using setdbprefs. It is common practice to assign the object returned by fetch to the variable curs from the open SQL cursor. The next time you run fetch, records are imported starting with the row following RowLimit. If you fetch large amounts of data that cause out of memory or speed problems, use RowLimit to limit how much data is retrieved at once.

ping 

Get status information about database connection 
Syntax

ping(conn)
Description
ping(conn) returns the status information about the database connection, conn. If the connection is open, ping returns status information and otherwise it returns an error message.

setdbprefs 

Set preferences for retrieval format, errors, and NULLs Graphical Interface As an alternative to the setdbprefs function, you can select Preferences from the Visual Query Builder File menu and use the Preferences dialog box.
 
Syntax

setdbprefs

setdbprefs('property')

setdbprefs('property', 'value')
Description
setdbprefs returns the current values for database action preferences. setdbprefs('property') returns the current preference value for the specified property. setdbprefs('property', 'value') sets the preference to value for the specified property for the current session.

IMPLEMENTATION DETAILS WITH RESULTS:

Importing Data into MATLAB from MSAccess Database
To connect MATLAB with MS Access database, you need to set up the specified data source. In this case I have setup the data source for ODBC drivers.

To set up the data source: 
· Close the database in the database program. For the examples, if Microsoft Access is open, be sure to close the databases tutorial.mdb and Nwind.mdb. 
· From the Windows Start menu, select Control Panel -> Administrative Tools -> Data Sources (ODBC). The ODBC Data Source Administrator dialog box appears, listing any existing data sources.

· Select the User DSN tab. A list of existing user data sources appears. 
· Click Add. A list of installed ODBC drivers appears in the Create New Data Source dialog box. 
· Select the ODBC driver that the local data source you are creating will use and click Finish. 
For the examples in this book, select Microsoft Access Driver (*.mdb). 
Otherwise, select the driver for your database. 
The ODBC Setup dialog box appears for the driver you selected. Note that the dialog box for your driver might be different from the following.

· Provide a Data Source Name and Description. For the first sample data source, type dbtoolboxdemo as the data source name. For some databases, the ODBC Setup dialog box requires you to provide additional information. 
· Select the database that this data source will use. Note that for some drivers, you skip this step. 
1. In the ODBC Setup dialog box, click Select. 
2. The Select Database dialog box appears.

3. Find and select the database you want to use. For the dbtoolboxdemo data source, select tutorial.mdb in $matlabroot\toolbox\database\dbdemos. 
4. If your database resides on another system to which your PC is connected, you must first click Network in the Select Database dialog box. The Map Network Drive dialog box appears. Find and select the directory containing the database you want to use, and then click Finish. The Map Network Drive dialog box closes. 
· Click OK to close the Select Database dialog box.

EXAMPLE OF SETTING UP A DATA SOURCE
In this example, you connect to and import data from a database. Specifically, you connect to the dbtoolbox data source, a sample MS Access file db2.mdb is there which I have used in this example you can create your’s own file.
· From the Windows Start menu, select Control Panel -> Administrative Tools -> Data Sources (ODBC). The ODBC Data Source Administrator dialog box appears, listing any existing data sources. Given below.
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· Select the User DSN tab. A list of existing user data sources appears.
· Click Add. A list of installed ODBC drivers appears in the Create New Data Source dialog box. 
[image: image2.png]Create New Dita Source

Py n———

Nome V=
Driver da Microsoft para arquivos tewto (bt “csv] 4 [ aa
Difver do Microsolt Access [ mdb)
Difver do Microsolt dBase (" cbf)
Difver do Micosolt Excellis)
Difver do Microsolt Parados " db )
Diiver para o Microsoft Visual FosPro
Micosolt Access Diiver *meb)
Mictosolt Access Treiber [mdb)
Micosolt cBase Diiver *cbf)

Remave

Configue.

i

q

o comnectto
visble o you,

el

o T oo |





· Select the ODBC driver that the local data source you are creating will use and click Finish. 
In this case , select Microsoft Access Driver (*.mdb).
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· Provide a Data Source Name and Description. For the first sample data source, type dbtoolboxdemo as the data source name.  
· Select the database that this data source will use. Note that for some drivers, you skip this step. 
1. In the ODBC Setup dialog box, click Select. 
2. The Select Database dialog box appears.
3. Find and select the database you want to use. For the dbtoolboxdemo data source, select db2.mdb in $matlabroot\toolbox\database\dbdemos. 
4. If your database resides on another system to which your PC is connected, you must first click Network in the Select Database dialog box. The Map Network Drive dialog box appears. Find and select the directory containing the database you want to use, and then click Finish. The Map Network Drive dialog box closes. 
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· Click OK to close the Select Database dialog box.
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Now the data source is set up You can view in ODBC data source administrator
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CONNECTION WITH DATABASE

 Now after setting up the data source connect MATLAB with the database
conn = database('dbtoolboxdemo', '', '')
CONNECTION CHECKING

Check the connection status by typing 
ping(conn)

MATLAB returns status information about the connection, indicating that the connection was successful.

ans = 

       DatabaseProductName: 'ACCESS'

    DatabaseProductVersion: '04.00.0000'

            JDBCDriverName: [1x31 char]

         JDBCDriverVersion: '2.0001 (04.00.6304)'

    MaxDatabaseConnections: 64

           CurrentUserName: 'admin'

               DatabaseURL: 'jdbc:odbc:dbtoolboxdemo'

    AutoCommitTransactions: 'True'

QUERY EXECUTION

Now execute the query by using exec function.

curs = exec(conn, 'select productNumber from inventoryTable')
For a valid connection, MATLAB returns information about the connection object.

conn =

        Instance: 'dbtoolboxdemo'

       UserName: ''

         Driver: []

            URL: []

    Constructor: [1x1 com.mathworks.toolbox.database.databaseConnect]

        Message: []

         Handle: [1x1 sun.jdbc.odbc.JdbcOdbcConnection]

        TimeOut: 0

     AutoCommit: 'on'

           Type: 'Database Object'

FORMAT SPECIFIED

Specify the format of retrieved data by typing “setdbprefs('DataReturnFormat','cellarray')”
In this example, the returned data contains numbers so the data format must support numeric data , which “numeric” does. 

setdbprefs('DataReturnFormat','numeric')

DATA FETCHING

Import data into MATLAB by typing 
curs = fetch(curs, 10)
In this example, fetch reassigns the cursor object containing the rows of data returned by fetch to the variable curs. MATLAB returns information about the cursor object.
curs =

        Attributes: []

              Data: 0

    DatabaseObject: [1x1 database]

          RowLimit: 0

          SQLQuery: [1x40 char]

           Message: []

              Type: 'Database Cursor Object'

         ResultSet: [1x1 sun.jdbc.odbc.JdbcOdbcResultSet]

            Cursor: [1x1 com.mathworks.toolbox.database.sqlExec]

         Statement: [1x1 sun.jdbc.odbc.JdbcOdbcStatement]

             Fetch: 0

curs =

        Attributes: []

              Data: [10x1 double]

    DatabaseObject: [1x1 database]

          RowLimit: 0

          SQLQuery: [1x40 char]

           Message: []

              Type: 'Database Cursor Object'

         ResultSet: [1x1 sun.jdbc.odbc.JdbcOdbcResultSet]

            Cursor: [1x1 com.mathworks.toolbox.database.sqlExec]

         Statement: [1x1 sun.jdbc.odbc.JdbcOdbcStatement]

             Fetch: [1x1 com.mathworks.toolbox.database.fetchTheData]

DATA DISPLAY

Display the Data element in the cursor object, curs. Assign the data element, curs.Data to the variable AA. Type
AA = curs.Data

MATLAB returns
AA =

     1

     2

     3

     4

     5

     6

     7

     8

     9

    10
CONNECTION CLOSE

close the cursor and the connection. Type 
close(curs)

close(conn)
These are the first 10 elements of the column productNumber from inventory Table.

So in this way you can import data into MATLAB from MS Access DB file.
Exporting Data from MATLAB into MSAccess Database
First of all add one table (in this case I have added avg-cost) then I have added two columns (date and cost)
Now in MATLAB assign values to both variables

D = 1;

E= 333;

edata={D , E}
edata contains values of both D and E

Define the names of the columns to which you will be exporting data. In this example, the column names are those in the avgcost table you created earlier, date and cost. Assign the cell array containing the column names to the variable colnames. 
Type colnames = {'id','cost'};
Before you export data from MATLAB, determine the current status of the AutoCommit flag for the database. The status of the AutoCommit flag determines if the database data will be automatically committed or not. If the flag is off, you can undo an update. Verify the status of the AutoCommit flag using the get function by typing 
get(conn, 'AutoCommit')

MATLAB returns ans =

    


On
The AutoCommit flag is set to on so exported data will be automatically committed. In this example, keep the AutoCommit flag on; for a Microsoft Access database, this is the only option.
Export the data into the Avg_Freight_Cost table. For this example, type 
insert(conn, 'avgcost', colnames, edata)

where conn is the connection object for the database to which you are exporting data. In this example, conn is SampleDB, which is already open. However, if you export to a different database that is not open, use the database function to connect to it before exporting the data. Avg-cost is the name of the table to which you are exporting data. In the insert function, you also include the colnames cell array and the cell array containing the data you are exporting, edata, both of which you defined in the previous steps.
Close the cursor by typing 
close(curs)

Always close a cursor when you are finished with it to avoid using memory unnecessarily and to ensure there are enough available cursors for other users. At this point, you can go to the next example. If you want to stop working now and resume with the next example at a later time, close the connection. Type 
close(conn)
In the figure given below I have added a new table avgcost with two columns id and cost.
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Now after inserting data into table you can see the values for both id and cost 

[image: image8.png]Microsoft Access.

Type acpiestion fr help +

i start | kwa. | @ed. | @rep oA, | Db | Gkb.. . | @md. B | § o

& DO® aerem




******************************************************************

TASK 1

Implement the following operations using database toolbox functions

View  the data from MS Access from MATLAB 

Insert data into MS Access from MATLAB

Search data from MS Access & display in MATLAB workspace

Update data into MS Access

******************************************************************

******************************************************************

TASK 2

Import data of different columns from MS Excell sheet and export it into the table of MS Access

******************************************************************

USING VISUAL QUERY BUILDER TO IMPORT DATA INTO MATLAB
VISUAL QUERY BUILDER
What Is Visual Query Builder?

Visual Query Builder (VQB) is an easy-to-use graphical user interface (GUI) for exchanging data with your database. You can use VQB to:

· Build queries to retrieve data by selecting information from lists instead of using MATLAB functions.

· Store data retrieved from a database in a MATLAB cell array, structure, or numeric matrix. 

· Process the retrieved data using the MATLAB suite of functions. 

· Display retrieved information in relational tables, reports, and charts. 
· Export data from the MATLAB workspace into new rows in a database.
Using Queries to Import Data

The following steps summarize how to use VQB to import data.
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SAMPLE EXAMPLE

STEP 1:

Type querybuilder in matlab wpokspace the Visual query builder window appears.
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STEP 2:

Select the Datasource in this case I have selected Xtreme sample database 2003.

STEP 3:

Select the Table in this case I have selected Employee Table.

STEP 4:

Select the Datafields(Columns of table ) in this case I have selected  Employee ID, Supervisor ID , Last Name, First Name
STEP 5:

You can refine basic query in this case I have included a where clause which will displays result of only those having Supervisor ID greater than 2.

Just click on where clause this window will appear.
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· Select the Fields whose values you want to restrict. 

· Select a Condition to specify the criteria.

· Select Operator to add another condition.

· Click Apply to create the clause.

STEP 6:

You can view the SQL statement in the specified field
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STEP 7:

You can set preference for data retrieval
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STEP 8:

Assign variable for collecting results. In this case I have selected data1.

STEP 9:

Now run query by clicking on execute button.

STEP 10:

Now double click on the variable data1 to view the result in MATLAB array editor.
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STEP 11:


You can view query result in table , chart or report format.
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CHART FORMAT
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REPORT FORMAT
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DATA (TABLE) FORMAT
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STEP 12:


You can EXECUTE, SAVE, LOAD query 
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Using Queries to Export Data

The following steps summarize how to use VQB to export data.
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******************************************************************

TASK 3

Using VISUAL QUERY BUILDER , import data from sample database into MATLAB workspace  and also export data from MATLAB workspace  into sample database

******************************************************************

SKILLS DEVELOPED:

· Data acquisition from MSAccess file.

· Data export into MSAccess file 

· Implementation of sql queries using connection string.

· Implementation of sql queries using wizard.

HARDWARE & SOFTWARE REQUIREMENTS:
           Hardware
· Personal Computers.

           Software
· MATLAB.

· MSAccess.

Machine Learning                 8th Term-SE/CP 
    UET Taxila

