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This is a short tutorial on how to use Java andrdsicft Access to store and retrieve data in an 8&habase. A mixture
of source code and explanatory note's are usectrimduce the student to the usage of SQL from faaccess and
manipulate information. We hope to assist studemtbtaining better marks for their projects andigisments as SQL
is an often-neglected part of the Java curricullims tutorial is free and you are encouraged taesitawith others as

long as you retain it in it's original format. Yoean contact the author iaifo@j avak.co.za if you have any corrections
or comments on this tutorial.

All the source code for this tutorial is availalaleno charge. Simply send an emailinéo@javak.co.za to request a
free zipped copy of all the Java source code exasnplthis Java SQL tutorial. We recommend studentsr the code
manually as it is often the most effective wayaarh new code and have included line numbers te@niak easier.

It is assumed that you have some knowledge of Microsoft Access, especially on how to create tables and enter
information. Also, | am going to assume that you have some Java knowledge!

Content:

Creating the required Microsoft Access database.
Connecting to the Microsoft Access database.
Displaying table information to the screen.
Adding a new record to a table.

Removing a record from a table.

Updating (altering) a record in a table.

About this tutorial.

Creating the required Microsoft Access database:

The first thing we need to do is to create the bBoft Access database that we will be using dutfiig tutorial. We
will begin by creating a blank database in Micrégafcess. Let's save the database taQherojects folder and call it

tutorial. So now you have a blank database inGH€rojects folder.

We can now create a simple table in Design Viewseththe following fields into your table and rentEnto set the

primary key as indicated!
Field Name Data Type Description Key Type

RECIPEID Autonumber Our primary key Primary
RECIPENAME Text (100 characters) Recipe name

INGREDIENTS Memo Our recipe ingredients, separated by
INSTRUCTIONS Memo Recipe instructions, separated by a

Save it as RECIPESTABLE and then enter the follgwirformation into the table :

vater

1 Green Beans| Salt, Green Beans - Sliced, 1 Litveapér Chop the beans, Boil the beans in the
until soft, Add salt, Serve
2 Hamburger Pocket Money, Lift Grab pocket money, Gfetfrom friend to

nearest burger place, Buy burger, Enjoy

When all the information is entered as shown, yan close Microsoft Access and fire up your favaudava editor.
For those impatient individuals : The entire exaarglogram source code is at the end of the document
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Connecting to the Microsoft Access database:

Now we need to connect to the Microsoft Accessluta. Our first program will simply connect to ttetabase and
then disconnect.

Consider the following code segment :

ConnectDB.java

1

2 /**

3 * Opens a Microsoft Access Database without hav ing need to
4 * have access rights to the Administrative Tool s on Windows
5 *to set up any ODBC connections.

6 *

7 import java.sql.*;

8 import java.io.*;

9

10 /**

11 * @author Ewald Horn

12 * @company JavaK

13 */

14 public class ConnectDB

15{

16

17 public static Connection con;

18 public static final String driver = "sun.jdb c.odbc.JdbcOdbcDriver";
19 public static final String url = "jdbc:odbc: "+

20 "DRIVER={Microsoft Access Driver (*. mdb)};DBQ=";
21 string path; // where the database can be fo und

22

23 M i
24 [

25  * Sets the path to the database.

26 *

27  public ConnectDB()

28 {

29 path = "c:" + File.separator + "projects "+

30 File.separator + "tutorial. mdb";

31 }

32

33

34 [T i
35 [

36  * Runner method for the ConnectDB class.

37 *

38 public void go()

39 {

40 makeConnection();

41 closeConnection();

42 }

43

44

a5 ] i
46 [+

47  * Creates the database connection.

48  */

49 private void makeConnection()

50 {

51 System.out.printin("Opening database...\ n");

52 try
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53

54 Class.forName(driver);

55 con = DriverManager.getConnection(ur | + path);
56 } catch (Exception ex)

57

58 System.out.printin("Error opening th e database!");
59 System.out.printin(ex);

60 System.exit(0);

61

62 System.out.printin("Success!");

63 }

64

65

66 /i i
67 [**

68  * Closes the connection cleanly.

69 */

70 private void closeConnection()

71 |

72 System.out.printin("\nClosing database." );

73

74

75 con.close();

76 } catch (Exception ex)

77

78 System.out.printin("Error closing th e database!");
79 System.out.printin(ex);

80

81 }

82

83

84 [ i
85 [**

86  * Main method for ConnectDB.java

87 *

88 public static void main(String argsl])

89 {

90 ConnectDB testApp = new ConnectDB();

91 testApp.go();

92

93}

The following table explains some code segmen€annectDB.java
Lines Explanation of code

7

Imports the java.sql.* libraries that are requifedmost database methods.

8

Import java.io.* which is used to get the File aetor value to set up the path to the database.

17-21

Declare the various variables required ligg program. Of special interest is thd variable that i
used to identify the driver as being intended fee on Microsoft Access MDB files. For the m

D

ore

adventurous readers : A similar driver exists facidsoft Excel XLS documents and can be used to

interrogate spreadsheet documents for information.

29-30

Set up the path to the database. You caifyntbds to point to your database, but remembeuse
File.separator instead of slashes (/ or \ asnitdse reliable and platform independent .

38-42

A runner method used to call all the reguirethods to run the example program. It is usddé&p

the MAIN method as short as possible. The runnérdikided in the main class to shorten the code

listing, but you can place the runner (main) method seperate class if you are more comfort
with that approach. Ask your teacher if you aremnesabout which method to use.

able
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49 — 63 A connection is established with the datahesng the variables previously declared. Notnze &ll
operations are contained inry-catch block to prevent the program from crashing if stimg goe
wrong with connecting to the database. Lines 54 %mdontain the actual code that connects to the
database. Very easy!

70 -81 Closes the connection made to the dataBgsén, atry-catch block is used to prevent exceptions
from crashing the program. The statement on linel@Ses the database connection. It is a good
practice to always close your database connecti@fisre closing your program. This will help
prevent data corruption due to open database hmndlest databases close their connections
automatically, but you should never rely on the pater to think for you.

88 — 92 The main method creates a new object ofyihe ConnectDB and calls the go() method. It is the
entry point into the application.

When you run the program you should see the foligvautput :
Opening database...

Success!

Closing database.

Certainly notspectacular, but it did create a connection to the databasecksed it again. So what if something goes
wrong ?

Problem Possible cause

Error when opening the database. If you get an emhdlte trying to open the database, check the falg
things :

Ensure Microsoft Access is closed, otherwise thaliese might appear |to
be locked and your program might not be able tessd.

Ensure that you have set up the database patlctipridaybe you left out a
File.separator or did not include the entire path.

Make sure that you typed thadeiver and url variable's contents correctly.
Even a little mistake will cause your program tib. fa

Now that we can connect to the database we sheulible to display the information contained ther&lmis brings us
to our next section...

Displaying table infor mation to the screen:

Lets add a method to our program that will disptayne of the information contained in the databdses new
method, showRecipes(), will display the names btha recipes contained in the database. We amgdgoi modify
ConnectDB.java to include our new method to savselues some typing. | suggest that you inserstimvRecipes()
method between the makeConnection() and closeCtonfcmethods.

We are going to create a method called showRegipts(t will display all the records contained ineth
RECIPESTABLE on the screen. The method uses an §tkment to SELECT all the records and then patses
resulting ResultSet to obtain the required infoioratThe SQL string is declared in a separate kbriand this makes
it easier to reuse the code block. As always, feration is enclosed intay-catch block to prevent exceptions from
crashing our program.

After all information has been obtained from théatiase and displayed on the screen, the statemeérnha result set
variables are both closed. This is good programmiagtice as it frees system resources and indi¢hte we are done
with the specified database table. In a larger ranmgthis will prevent database access deadlockotrat data access
violations.
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Insert the following method into your program:

AT M
2 /**

3 * Displays all the recipes in the database.

4 ¥

5 private void showRecipes ()

6 {

7 String sql = "SELECT * FROM RECIPESTABLE "

8

9 System.out.printin ("\nRecipes in the da tabase : \n");
10

11 try

12 {

13

14 Statement statement = con.createStat ement ();
15 ResultSet rs = statement.executeQuer y (sql);

16

17 if (rs != null)

18 {

19 while (rs.next ())

20 {

21 String recipeName = rs.getSt ring ("RECIPENAME");
22 System.out.println (recipeNa me);

23 }

24 }

25

26 rs.close ();

27 statement.close ();

28

29

30 catch (Exception ex)

31 {

32 System.out.printin ("Error reading d atabase information!");
33 System.out.printin (ex);

34 }

35 }

Now modify the go() method to call the showRecip@séthod before it closes the database connecticadding the
line inbold and yellow to the method.
public void go ()
{
makeConnection ();
showRecipes();
closeConnection ();

}

The expected output from running ConnectDB.javénwhie modifications :

Closing database.
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Adding a new record to atable:

Now that we can display the records in the dataltaisetime to add a new record. Once again we witidify the
ConnectDB.java program and add another methoddcatielRecipe(). This method will be callbefore the call to the
showRecipes() method. This makes it easier tahestour program actually works.

Here is the code for our simple addRecipe() method:
T T

1
2 /**

3 * Adds a recipe to the database.
4 ¥

5 private void addRecipe ()
6 {

7 String sql = "INSERT INTO RECIPESTABLE(R
8 " VALUES('Any Recipe','Ingr

9

10 System.out.print ("\nAdding a recipe : "

12 try

13 {

14 Statement statement = con.createStat
15 int result = statement.executeUpdate
16 System.out.printin (" Added " + resu
17 }

18 catch (Exception ex)

19 {

20 System.out.printin ("Error adding a
21 System.out.printin (ex);

22 }

23 }

i

ECIPENAME,INGREDIENTS)" +
edients")";

);

ement ();

(sal);
It +" recipe(s).");

recipe!);

Now modify the go() method to call the addRecipaéthod before it closes the database connecti@uting the line

in bold and yellow to the method.

public void go ()

{
makeConnection ();
addRecipe();
showRecipes();
closeConnection ();
}

After running the program you should see the follgyoutput:

Opening database...
Success!

Adding a recipe : Added 1 recipe(s).

Any Recipe

Closing database.
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Lines 7 and 8 deserve special attention :

An INSERT statement is used to add a new recottdaalatabase. When compiling the SQL string weiptwat we
want to INSERT a new record into RECIPESTABLE ahnalttwe wish to provide content for both the RECIPBNE

and the INGREDIENTS values. The database will aatarally update the RECIPEID value since it waslaled as
an autonumber. The other fields will simply receiive default values as specified in the database.

Adding a record is pretty easy! Question : Whatpsays when you run the program a few times in a ?dMow you
have a lot of “Any Recipe” entries in the databdset very smart is it ? You could open Access aeleétd some of the
extra rows, but that is not really the point aétbxercise, right ?

If we are going to delete records from the databesevill need some way to uniquely identify eacbare to prevent
us from deleting the wrong record by accident. Rebr we gave each recipe a unique ID that the datab
automatically assigns ? We can make use of thguennumber to identify each recipe as the numbguésanteed to
be unique for each record. Let's look at how we madify our program to also display the unique K&y of each
record contained in the database.

We can modify the showRecipes() methods to algoladishe ID number of each recipe :
N N
2 /**

3 * Displays all the recipes in the database.

4
5

6

7

8

private void showRecipes ()

{
String sql = "SELECT * FROM RECIPESTABLE "

9 System.out.printin ("\nRecipes in the da tabase : \n");

10

11 try

12 {

13

14 Statement statement = con.createStat ement ();

15 ResultSet rs = statement.executeQuer y (sql);

16

17 if (rs 1= null)

18 {

19 while (rs.next ())

20 {

21 int recipelD = rs.getlnt("RECI PEID");

22 String recipeName = rs.getSt ring ("RECIPENAME");
23 Systemout.println (recipelD + " " + reci peNane);
24 }

25 }

26

27 rs.close ();

28 statement.close ();

29

30 }

31 catch (Exception ex)

32 {

33 System.out.printin ("Error reading d atabase information!");
34 System.out.printin (ex);

35 }

36 }

With these modifications we are now able to sedé eacipe's name AND unique ID number. When we hgngrogram
again, we see all the records and their uniqueuibers.
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After the modifications our new screen output Wil something like this :
Opening database...

Success!

Adding a recipe : Added 1 recipe(s).

Recipes in the database :

Closing database.

Notice that | have removed some records previoteslgemonstrate that the database keeps track dRE@PEID
values automatically and that it is a unique identifor each recipe. Now we are ready to remowmms from the
database.

Removing arecord from a table:

Removing a record from a database is a very stifaigtard exercise and is virtually the same procedis for adding
a record. For the purpose of the exercise we iltdmoving recipe number 11 from the database fif$teime your
program runs it will delete the recipe (if it esjptand report that one record was deleted. Subseques will not
delete any other records and the program will reth@at no records were deleted.

Let's add a method called removeRecipe() to ougnara:

i i
2 /**

3 * Removes a recipe from the database.

4 ¥

5 private void removeRecipe ()

6

7 String sgl = "DELETE FROM RECIPESTABLE W HERE RECIPEID=11";
8 System.out.print ("\nRemoving a recipe : ");

9

10 try

11 {

12 Statement statement = con.createStat ement ();
13 int result = statement.executeUpdate (sqb);

14 System.out.printin (" Removed " + re sult + " recipe(s).");
15

16 catch (Exception ex)

17

18 System.out.printin ("Error removing a recipe!);
19 System.out.printin (ex);

20 }

21}
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Modify the go() method to call the removeRecipeétinod:

AT M
2 /**

3 *Runner method for the TestAccess class.
4 ¥

5 public void go ()

6 {

7 makeConnection ();

8 addRecipe ();

9 renoveReci pe ();

10 showRecipes ();

11 closeConnection ();

12}

The output will look something like this on thesfirun:

Opening database...

Success!

Adding a recipe : Added 1 recipe(s).
Removing a recipe : Removed 1 recipe(s).
Recipes in the database :

INCICEREEEERS

And on subsequent runs :

Opening database...

Success!

Adding a recipe : Added 1 recipe(s).
Removing a recipe : Removed 0 recipe(s).

Recipes in the database :
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Updating (altering) arecord in atable:

Let's alter a record in the database. Now that ave @asily identify a recipe we should be able talifyoany recipe
quite easily. Let's write a small method called atpiRecipe() that will the name of recipe numbews.will be using
the SQL command UPDATE to modify the existing recorthe database.

Insert the following method into your program:

T i
2 /**

3 * Modifies an existing record.

4 ¥

5 private void updateRecipe ()

6 {

7 String sql = "UPDATE RECIPESTABLE SET *“ +

8 “RECIPENAME="Pizza' WHERE RECIPEID=8",
9 System.out.print ("Updating a record : " );

10 try

11 {

12 Statement statement = con.createStat ement ();
13 int result = statement.executeUpdate (sqb);

14 System.out.printin (" Updated " + re sult + " recipe(s).");
15

16 catch (Exception ex)

17

18 System.out.printin ("Error removing a recipe!);
19 System.out.printin (ex);

20 }

21 }

We can now make our final modifications to the goéthod to call the updateRecipe() method.

Modify the go() method to call the updateRecipe():
N N
2 /**

3 * Runner method for the TestAccess class.

4 *
5

6

7

8

public void go ()

{
makeConnection ();
addRecipe ();
9 removeRecipe ();
10 updat eReci pe ();
11 showRecipes ();
12 closeConnection ();
13 }
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The output from the program will look somethingglithis:

Opening database...
Success!

Adding a recipe : Added 1 recipe(s).

Removing a recipe : Removed 0 recipe(s).
Updating a record : Updated 1 recipe(s).

Recipes in the database :

INCICERNEEERS

COMPLETE EXAMPLE PROGRAM SOURCE CODE:

1 /**

2 * Opens a Microsoft Access Database without ha
3 * have access rights to the Administrative Too
4 *to set up any ODBC connections.

5 %

6

7 import java.sql.*;

8 import java.io.*;

9

10 /**

11 * @author Ewald Horn

12 * @company JavaK

13 */

14 public class ConnectDB

15¢

16

17  public static Connection con;

18 public static final String driver = "sun.jd

19 public static final String url = "jdbc:odbc

20 "DRIVER={Microsoft Access Driver (*.mdb
21

22  String path; // where the database can be f
23

e Z S

25 [

26  * Sets the path to the database.

27 ¥

28 public ConnectDB ()

29 {

30 path = "c:" + File.separator + "project
31 File.separator + "tutorial. mdb";
32}

33

ving need to
Is on Windows

bc.odbc.JdbcOdbcDriver”;
M

):,DBQ=",
ound

M
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

i,

/**

* Runner method for the TestAccess class.
*/

public void go ()

{

makeConnection ();
addRecipe ();
removeRecipe ();
updateRecipe ();
showRecipes ();
closeConnection ();

i

/**

* Creates the database connection.
*/

private void makeConnection ()

{

System.out.printin ("Opening database..
try

Class.forName (driver);
con = DriverManager.getConnection (

}

catch (Exception ex)

{
System.out.printin ("Error opening
System.out.println (ex);
System.exit (0);

}

System.out.println ("Success!");

/i/*////////////////////////////////////////

/: Removes a recipe from the database.

p:ivate void removeRecipe ()

{ String sql = "DELETE FROM RECIPESTABLE
System.out.print ("\nRemoving a recipe

try
{

Statement statement = con.createSta
int result = statement.executeUpdat
System.out.println (" Removed " + r

catch (Exception ex)

{
System.out.println ("Error removing
System.out.println (ex);

}
}

M

M

An");

url + path);

the database!");

M

WHERE RECIPEID=11";
),

tement ();

e (sql);
esult + " recipe(s).");

a recipe!");
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95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155

T
/**

* Modifies an existing record.
*/

private void updateRecipe ()

{
String sql = "UPDATE RECIPESTABLE SET "

"RECIPENAME='Pizza' WHERE RECIPEID=

System.out.print ("Updating a record :
try
{

Statement statement = con.createSta
int result = statement.executeUpdat
System.out.printin (" Updated " + r

catch (Exception ex)
{
System.out.printin ("Error removing
System.out.printin (ex);
}
}

T

/**

* Adds a recipe to the database.
*/

private void addRecipe ()

{
String sql = "INSERT INTO RECIPESTABLE(

" VALUES('Any Recipe','Ingredients'
System.out.print ("\nAdding a recipe :

try

Statement statement = con.createSta
int result = statement.executeUpdat
System.out.printin (" Added " + res

catch (Exception ex)

{

System.out.printin ("Error adding a
System.out.printin (ex);
}
}

T

/**

* Displays all the recipes in the database
*/

private void showRecipes ()

{
String sql = "SELECT * FROM RECIPESTABL

System.out.println ("\nRecipes in the d

try
{

M

tement ();

e (sql);
esult + " recipe(s).");

a recipe!");

M

RECIPENAME,INGREDIENTS)" +
)"

")

tement ();

e (sal);
ult + " recipe(s).");

recipe!");

i

E"

atabase : \n");
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156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209 }

Statement statement = con.createSta
ResultSet rs = statement.executeQue

if (rs != null)
while (rs.next ()

int recipelD = rs.getint ("
String recipeName = rs.getS
System.out.println (recipel
}
}

rs.close ();
statement.close ();

catch (Exception ex)

{

System.out.printin ("Error reading
System.out.printin (ex);

}
}

T T

/**

* Closes the connection cleanly.
*/

private void closeConnection ()

{

try

System.out.println ("\nClosing database

con.close ();

catch (Exception ex)

{

System.out.printin ("Error closing
System.out.printin (ex);

}
}

T

/**
* Main method for ConnectDB.java
*/
public static void main (String args|[])

{
testApp.go ();

ConnectDB testApp = new ConnectDB ();

tement ();
ry (sql);

RECIPEID");
tring ("RECIPENAME");
D +"" + recipeName);

database information!");

M

the database!");

i

About thistutorial:

This tutorial was prepared by Ewald Horn of NoF8s#utions. Ewald is the web master of JavaK andbess active
in the programming and training field for more thHh years. You can visit thiettp://www.javak.co.za website for
more free resources on Java programming. Javaknisdaat Afrikaans-speaking Java students and pesvédhost of

free resources to assist them with programmingyasgnts and homework.
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