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In an early column , | showed how you can create a couple of useful classes called
Database and Results, which simplify using JDBC methods. They allow you to connect
to databases and get the results of queries. Y ou can use classes like these in any system
you develop, and the code will be the easier to read for it. This month, | want to extend
that work and show convenient ways to build query objects and simple classes that can
allow your users to create his own database tables.

We start by redefining our database classes. Our base class will be the AbstractDatabase
class which has the following methods. We show the constructor in detail. The remaining
methods are available in the sample code.

public class AbstractDat abase {
protected Connection con; //connection saved here
public AbstractDatabase(String driver) throws
Cl assNot FoundException {
types = new String[1];
types[0] = "TABLES'; /[linitialize type array
C ass. forName(driver);

public void Open(String url, String cat) throws SQ.Exception {
catal og = cat;
con = DriverManager. get Connection(url);
dma =con. get Met aDat a() ; //get the nmeta data

public void Open(String strURL, String strUser,
String strPassword , String strCatal og) throws SQLException
public String[] getTabl eNanes() throws SQ.Exception
public String[] getTabl eMetaData() throws SQLException
public String[] getColummMetaData(String tabl enane)
t hrows SQLExcepti on
public String[] getColumNanmes(String table) throws SQ.Exception
public String get Col umVal ue(String table, String col umNamne)
t hrows SQLExcepti on
public String get NextVal ue(String col utmNane) throws SQLException
public void set AutoConmit(bool ean a) throws SQ.Exception {
public void commt() throws SQ.Exception {
public void roll back() throws SQException {

}

The reaseon we start with a class we call AbstractDatabase is that there may be some
details that vary for each specific database we connect to. For example, for DB2, the
method getTableNames returns only the tables which do not begin with “SY S’ since
these are internal tables of no interest to the user.

Our Results class is a somewhat simpler version of the ResultSet class which has
somewhat more convenient methods. We only show the constructor in detail here.

public class Results {
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Resul t Set rs;

Resul t Set Met aDat a r snd;
St atenent stm;

i nt nunCol s;

bool ean opened;

// Creates an easier to use class based on the
//java.sql.ResultSet class

}
[]-----
public
public
public
public
public
public

}
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Results(Result Set rset) throws SQ.Exception {
= rset;

opened = fal se;

/1 get

the nmeta data and col unm count at once

rsmd = rs. get MetabDat a();
opened= true;
nuntCol s = rsnd. get Col umCount () ;

void close() throws SQ.Exception

String[] getMetabData() throws SQ.Exception {
bool ean hasMoreEl enents() throws SQ.Exception ({
String[] getRow() throws SQ.Exception {

String get Col umVal ue(String col umNane) {
String getCol umVal ue(int i) {

Now we can make up an SglQuery class that actually issues the queries and returns our
Results class. This allows us to deal exclusively with these higher level classes.

// base class for defining SQ query.
public class Sgl Query {

protected String sql;

prot ected Connecti on con;
protected Statenent stnt;

/] constructor

public

sql

Sql Query(String sql query, Abstract Dat abase db)
t hrows SQLException {

= sql query;

con= db. get Connection ();
stmt = con.createStatenent();

}
/] Sets

public

}
/1 gets

sql

a new query string to reuse exisiting object
void setQueryString(String gry) {

=ary;
the SQL string back

public String getQueryString() {
return sql;

}

/1 executes an SQ query that returns results

public

Results Execute() throws SQ.Exception {

Results rset = new Results(stnt.executeQuery (sql));
rset.setStatenment(stnt); //copy in so it can be closed
return rset;

}

/1l executes an SQ statenment that does not return results

public

i nt executeUpdate() throws SQ.Exception {



int count = stnt.executeUpdate (sql);
stmt.close ();
return count;

/1 oses the SQ statenent
/1 You must close the statenent when you close the Results object
public void close() throws SQ.Exception {
st .close();
}
}

With these simple classes, you can connect to a database and execute queriesin just afew
lines of code. Hereis the code for connecting to the database:

public ShowG oceries(String dbName)
t hrows SQLExcepti on, O assNot FoundExcepti on{

super (" Dat abase di spl ay");
db = new Dat abase("sun. j dbc. odbc. JdbcCdbcDri ver");
db. Open("j dbc: odbc: Grocery prices", null);
set GUI () ;

}

and here is the code to execute a simple query and display it:

String sqgl =" Sel ect FoodNane from Food order by FoodNane";

try {
Sql Query qry = new Sqgl Query(sqgl, db);
Results rs = gry. Execute ();

while (rs.hasMoreEl ements ()) {
jlist.add (rs.getColumVal ue (1));
}

}
catch (SQLException e) {

Systemout.println("SQ error:"+e. get Message());
}

The display of our basic ShowGroceries application is show in Figure 1
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Figure 1 — The ShowGroceries application. The list box isfilled when you click on the
button marked “Groceries.”

It is important that you close the underlying statement object whenever you are done with
that particular query. If you don’t you will soon run out of database resources. Since the
statement object startsin our SglQuery class, but generates results in our Results class,



we include a setStatement method in the Results class so you can close the statement and
the ResultSet objects at the same time:
//closes the current Results and statenent object
public void close() throws SQ.Exception {
if (rs !'=null)
rs.close(); //close the results
if (stmt !'= null)
stmt.close(); //and close the statenent
opened = fal se;

Building a More Flexible Application

Now, let’s suppose that you have constructed a complete application system built on
these classes for querying which stores have which groceries at which prices. Then you
proudly hand the application to a friend who needs something quite similar. However,
your friend quickly finds that while your application is good for what it does, it does not
completely fill her needs, because she needs to tabulate the vitamin content of each food
item for a specia study. So, while she needs al you have written, including your databse
design, she also needs to add tables for vitamin content to the database schema you have
designed. Further, she gets the data from various surveys and needs to able to write code
to add those data to the database herself.

The question, then, is how can you preserve your database design and still provide away
for auser to add and load her own tables and generate her own queries.

Our solution isto create a generic DbTable class where your user can create a table and
define the fields and create them at a high level. The SQL statements we need to generate
has the form

CREATE TABLE Vi t ani ns
(VI TAKEY | NTEGER NOT NULL,
VI TANAVE VARCHAR(50) NOT NULL,
PRI MARY KEY( Vit akey));

and

CREATE UN QUE | NDEX
I NX Vitanane_ Vitam ns
ON Vi tam ns(Vitanamne);

We design the high level methods we want to implement as the following simple code:

//create table object
DbTabl e vitam ns = new DbTabl e("Vitam ns", db);
vitam ns.delete (); //renove any prior table

//add the fields
vitam ns. addField ("Vitakey");
vitam ns. addField ("Vitanane", 50);
vitam ns. set Pri maryKey ("Vitakey");
vitam ns. createTable ();

/land the index
vi tam ns. addl ndex ("Vitanane", true);



Thus, the createTable method will generate the SQL statement CREATE TABLE we
showed above. All the DbTable class needs to do isto keep track of the field names and
types as we add them and then use those to generate the create statement.

We start with an abstract class which holds the name of the field and its length and has an
abstract method to generate the SQL string needed to create the table.

//a small class holding info about
//fields to be created by DBTabl e
abstract class Fiel dNane {

private String nane;

private int |ength;

public FieldNanme(String nm {
nane = nmtoUpper Case ();

l ength = 4; /] def aul t

}

public void setlLength(int len) {
length = len;

}
public int getLength() {
return | ength;

}
public String getNanme() {
return nane;

public abstract String getSqgl String();
}

Then, we create subclasses for String and integer fields which implement the
getSql String method. Here is the integer version
class IntField extends Fiel dNane {

public IntField(String name) ({
super ( nane) ;

}
public String getSqgl String() {
return get Name()+" | NTEGER NOT NULL";
}
}

and here the string version:

class StringField extends FieldNane {
public StringField(String nane, int size) {
super ( nane) ;
set Lengt h( si ze);

}
public String getSqgl String() {
return get Nane()+" VARCHAR(" +
new | nteger(getlLength()).toString () +
") NOT NULL";

}
}
Note that we did not declare any of these classes as public, since they are only used

within the package containing our DbTable class. Here we use two simple methods to
generate our create table string:



// Creates the table using the field names you have added
public void createTabl e() throws SQException {
if (! exists() ) {
String sql = "CREATE TABLE " +
t abl eName +" (" ;
sql += getFieldString();
if (primaryKey.length () > 0) {
sgql += ", PRI MARY KEY(" +
primaryKey +")";

}
i f(tabl eSpace.length() > 0)
sgl += ") IN" + tabl eSpace+ ";"
el se
sql +=");";
Sql Query qry = new Sgl Query(sqgl, db);
Systemout. println(sql);
gry. execut eUpdate ();
tabl eCreated = true;

//generates the field string fromthe field class
/land follows it with a comma unl ess | ast
private String getFieldString() {
String sgl ="";
for (int i=0; i< tblNanes.size (); i++) {
Fi el dNane fld = (Fiel dNanme)tbl Nanmes. el enent At (i);
sql+= fld.getSqgl String ();
if (i < (tblNanes.size()-1))
sq|+:"'
}

return sql;

}

Finally, for each indexed field we use the following method to create an index

/1 Adds in indexed colum to the table.
public void addl ndex(String indexField, boolean unique)
t hrows SQLException {
String sgl = "CREATE ";
i f (unique)
sql +=" UNI QUE “;
sqgl += "1 NDEX | NX_" +i ndexFi el d+"_" +t abl eNane;
sgl+=" ON " + tabl eNane+"("+i ndexFiel d+");";
Sql Query qry = new Sgl Query(sqgl, db);
Systemout. println(sql);
gry. execut eUpdat e() ;
}

Adding Rows to Our Table

Once we have created a new table, we need away to add datato it from our program
without having to understand too much of the internal workings of whatever database we
are using. The easiest way to add rows to atableisto add all of the values of the fields
and then use a PreparedStatement to do the adding. Prepared statements are SQL
statements that are defined in advance with variables in them, and which can be



precompiled by the database to gain better performance. The SQL syntax for a prepared
INSERT statement is

I NSERT | NTO Vi tanins (VI TAKEY, VI TANAVE) VALUES (?, ?);

where the values for the name and key are added when the prepared statement is
executed. We can ssimplify how we use prepared statements by creating a PreparedQuery
class:

i nport java.sql.*;
/1A prepared statenent query type. Preconpiles the query
public class PreparedQuery extends Sql Query {

private PreparedStatenment prep

// Creates the prepared query.
public PreparedQuery(String sql
Abst ract Dat abase db) throws SQ.Exception {
super (sqgl, db);
prep = con. prepareSt at enent (sql ) ;

/1 Sets one of the query paraneters
//froma String.
public void setString(int index, String s)
t hrows SQLExcepti on {
prep.setString(index, s);

}
e
/1 Sets one of the query paraneters
//froman integer.
public void setlnteger(int index, int s)
t hrows SQLException {
prep.setlnt(index, s);
}
R R T
/| Executes the prepared query
//with the current paraneters
public Results Execute() throws SQLException {
Results rs = new Resul ts(prep. executeQery ());
return rs;
}
R R T
/| Executes the prepared query statenent
//with the current paraneters
public int executeUpdate() throws SQLException {
return prep. executeUpdate();
}
R R T
public void close() throws SQ.Exception {
prep.close();
}
}

Then we add an openTable method to our DbTable class which creates the prepared
statement after the table is complete:
public void openTabl e() throws SQ.Exception {

String query="1NSERT INTO " +tabl eName+" ("
query += get Nanes() +")";



query += "VALUES (";
for (int i=0; i< tblNanes.size (); i++) {
query += "?";
if (i < (tblNanes.size()-1))
query +=", ";

}

query +:ll) ; n ;

System out . printl n(query);

prep = new PreparedQery(query, db);

}
and we can add rows as follows, where the indexes are the order that we added the
origina columnsin.
private void addRow() throws SQLException {
vi tam ns. openTabl e() ;
vi tam ns. set PreparedTern(1, 1); /1Vitakey

vi tam ns. set PreparedTern("B12", 2); //Vitanane
vi tam ns. addRow( ) ;

}

Conclusions

In this column, I’ ve shown how you can build query and table classes that can make it
easy for you and your users to manipulate databases at a high level. I’ve tried this code
on both Microsoft Access using the odbc-jdbc bridge driver and on IBM DB2 6.1. The
only difference that DB2 imposes is that you have to define the name of atable space to
create thetablesin. Thisis often called “USERSPACEL” and you can make this a default
value by subclassing DbTable. If there is a user space name it is added to the CREATE
TABLE SQL statement.

These classes are more advanced examples of the Facade design pattern, where we
enclose arelative complex series of classesin asimpler framework. And these classes
certainly do make handling databases a lot easier.



