Accessing databases via JDBC

Using arelational database via JDBC has a magjor disadvantage: For obvious reasons, you are
limited to a flat XML structure. In other words, you may choose an XML element, and map
its atomic child elements and/or attributes to the columns of atable. Of course, you are free
to extend the XML structure with additiona attributes or child elements, even complex child
elements. However, these cannot be saved or read by the generated persistence managers
(PM's). To overcome this problem, you might like to use manually written subclasses of the
generated PM's.

1. Creating a schema

The first step when working with JDBC is to read the database schema. The database details
must be specified in the schema. As an example, we quote the file session.xsd from the
JaxMe distribution:

<xs: schema
xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"
t ar get Namespace="htt p://ws. apache. org/j axne/t est/ pm sessi on"
xm ns: j mE"http://ws. apache. or g/ j axme/ nanespaces/ j axne2/ schena"
xm ns: | dme"http://ws. apache. or g/ j axne/ nanespaces/ j axne2/ j dbc- mappi ng"
el enent For mDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >
<xs: el enent name="Sessi on">
<xs: conpl exType>
<xs: annot at i on><xs: appi nf 0>
<jdmtabl e name="htt pSessi on"/>
</ xs: appi nf 0></ xs: annot at i on>
<Xs:sequence>
<xs: el enent nanme="I| pAddress" type="xs:string">
<xs:annot at i on>
<xs: docunent ati on>
A default for the spelling of "IpAddress"”. Wthout this default,
the spelling woul d be choosen as provided by JDBC, typically
upper cased.
</ xs: docunent ati on>
</ xs: annot at i on>
</ xs: el ement >
</ Xs: sequence>
<xs:attribute name="Cookie">
<xs: annot ati on>
<xs: docunent ati on>
Just to denobnstrate, that a database colum can al so
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be mapped to an attri bute.
</ xs: docunent ati on>
</ xs: annot ati on>
</xs:attribute>
</ xs: conpl exType>
</ xs: el enent >
</ xs: schenn>

The most important thing to note is the eement jdm:itable below
xs.schemalxs:el ement/xs.complexType/xs.annotation/xs.appinfo: It contains the name of a
table. The JDBC generator takes this as an advice to do the following:

1. Connect to the database via JDBC and read the tables columns via JDBC metadata.

2. For any column in the table: If there already exists an atomic child element or attribute
with the same name, create a mapping between this column and the element or attribute.
Note, that matching of the column nameis case insensitive.

3. For any columninthetable: A new attribute is created, if there was no matching child
element or attribute.

Column names are mostly in upper case |etters when returned by JDBC. In other words: If your column is caled "NAME",
then your generated methods will be called getNAME() and setNAME(), which is typically not what you want. To get rid of
the uppercase letters, either create an explicit attribute called "name" or use a syntax like CREATE TABLE "Address’ ("name"
VARCHAR(20) ...)

2. Running the JDBC generator

As usual, the schema reader must be used to read your schema and create sources. However,
in this case the invocation looks slightly different:

<xjc target="${build.src}">
<schema dir="src/test/pnm includes="*.xsd"/>
<sgFact oryChai n cl assNane="or g. apache. ws. j axne. pm gener at or . j dbc. JaxMeJdbcSG'/ >
<schemaReader cl assNanme="or g. apache. ws. j axme. generator.sg.inpl.JaxMeSchemaReader"
<produces dir="${build.src}" includes="org/apache/ ws/jaxne/test/pm session/*"/>
<property name="j dbc.driver" val ue="${jdbc.driver}"/>
<property name="jdbc.url" value="${jdbc.url}"/>
<property name="j dbc. user" val ue="${j dbc. user}"/>

/<property name="] dbc. passwor d" val ue="${j dbc. password}"/ >

</ x] c>

The differences to the usual schema reader invocation are;

» A so-called SGFactoryChain is used to customize the schema binding. In this particular
case it isan instance of JaxMeJdbcSG. This object will connect to the database and
popul ate the original schema with columns read from the database. It will also create
specific persistence managers, one for any table.
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« Some parameters are required to connect to the database. In our case they are specified as
properties. The required parameters are:
jdbc.driver
The JDBC driver class, for example org.hsgldb.jdbcDriver
jdbc.url
The JIDBC URL, for example jdbc:hsgldb:directoryname/filename
jdbc.user
The database user name, for example sa
jdbc.password
The users password
Driver and JDBC URL are required, user name and password are optional.

If you do not like to specify the connection details on the command line, you may instead
choose to specify them as a part of the jdm:table element, like this:

<jdmtabl e name="htt pSessi on" driver="org. hsql db. jdbcDriver"
url ="j dbc: hsql db: di rect orynane/ fil ename" user="sa"
passwor d=""/>

This approach has the obvious advantage, that you may specify different parameters for any
table, combining tables from various databases. The obvious disadvantage is, that you must
specify parameters for any table. :-)

To omit the disadvantage, you have athird option: Specifying the database details as a part of
the schema bindings, like this:

<xs:schemn
xm ns: xs="http://ww. w3. org/ 2001/ XM_Schema"
t ar get Namespace="http://ws. apache. org/j axnme/t est/ pm sessi on"
xm ns: jmE"http://ws. apache. or g/ j axme/ nanespaces/ j axne2/ schena"
xm ns: jdme"http://ws. apache. or g/ j axne/ nanespaces/ j axne2/ j dbc- mappi ng"
el ement For mDef aul t =" qual i fi ed"
attri but eFor nDef aul t ="unqual i fi ed" >
<Xs: annot at i on><xs: appi nf 0>
<jdm connection driver="org. hsql db. j dbcDri ver"
url ="j dbc: hsql db: di rect orynane/fil ename" user="sa"
passwor d=""/>
</ xs: appi nf 0></ xs: annot at i on>

</ xs: schenmn>

The order of precedence is as follows: Parameters specified on the command line will aways win. If a parameter is not
specified on the command line, then it will be read from a jdm:table element. If such an element is missing or the respective
attribute is missing, then the jdm:connection element will be consulted.
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3. Inserting objectsinto the database

To insert an object into the database, you might like to use the following code:

i mport javax.xm . bi nd. JAXBCont ext ;

i mport org.apache. ws. j axne. PM

i mport org.apache. ws. | axne. i npl . JAXBCont ext | npl ;

i nport org.apache. ws. j axne.test.pm sessi on. Cbj ect Fact ory;
i mport org.apache. ws.jaxme.test. pm sessi on. Sessi on

Sessi on session = new Obj ect Factory().createSession();
sessi on. set | pAddress("127.0.0.1");
sessi on. set Cooki e("56ghs2398723sj kj1");
JAXBCont ext | npl factory = (JAXBContext | npl)
JAXBCont ext . newl nst ance( " or g. apache. ws. j axne. t est. pm sessi on");
PM pm = factory. get IMPM) ;
pm i nsert(session);

It really isthat simple!

The question arises. What magic tells the persistence manager to what database it should be
connect? This is specified in the file Configuration.xml, which was also generated by the
JDBC generator in the directory org/apache/ws/jaxme/test/pm/session:

<Configuration xm ns="http://ws. apache. org/j axne/ nanespaces/j axne2/ configuratio
<Manager val i datorC ass="org. apache. ws. j axne.test. pm sessi on. i npl. Sessi onType
gNanme="{http://ws. apache. org/j axme/ t est/ pni sessi on} Sessi on"
pnCl ass="or g. apache. ws. j axne. t est. pm sessi on. i npl . Sessi onTypePM'
mar shal | er C ass="or g. apache. ws. j axne. test. pm sessi on. i npl . Sessi onTyp
handl er O ass="or g. apache. ws. j axne. test. pm sessi on. i npl . Sessi onHandl e
el ement I nterface="org. apache. ws. j axne. test. pm sessi on. Sessi on"
el ement Cl ass="or g. apache. ws. j axnme. t est. pm sessi on. i npl . Sessi onl mpl ">
<Property val ue="org. hsql db. j dbcDri ver" name="j dbc.driver" />
<Property val ue="j dbc: hsqgl db: di rect orynane/ fil enane" nanme="jdbc.url" />
<Property val ue="sa" nane="jdbc.user" />
<Property val ue="" nanme="j dbc. password" />
</ Manager >
</ Configuration>

If you have different databases for production and development, then you have to edit the generated file Configuration.xml.
The recommended way to do so is using the Ant task "filter".

As of this writing, the insert method cannot generate a primary key for you. The recommended way to do so is via identity or
autoincrement columns. However, there is still no way to return the primary key. Well look into that as soon as possible.
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4. Reading objects from the database

Reading objects from the database is also straightforward. Assume for now, that we want to
fetch the HTTP session with Cookie "56ghs2398723gkjl". Here's how we do that:

i mport javax.xm . bi nd. JAXBCont ext ;

i mport org.apache. ws. j axnme. PM

i mport org.apache. ws. ] axnme. PMPar ans;

i nport org.apache. ws. j axne. i npl . JAXBCont ext | npl ;

i mport org.apache. ws. | axne.test. pm sessi on. Sessi on;

JAXBCont ext | mpl factory = (JAXBCont ext | nmpl)

JAXBCont ext . newl nst ance("or g. apache. ws. j axne. t est. pm sessi on");
PM pm = factory. get IMPM) ;
String whereC ause = "COXIE = ?";
PMPar ans parans = new PMPar ans() ;
par ans. addPar am( " 56ghs2398723sj kj 1 ") ;
Iterator iter = pm sel ect (whered ause, parans);
if (liter.hasNext()) {

t hr ow new Nul | Poi nt er Excepti on("No natchi ng cookie found");

Session session = (Session) iter.next();

5. Deleting objects from the database

Deleting an object requires the objects primary key. Assuming that the cookie attribute is an
HTTP sessions primary key, one might do the following:

i mport javax.xm . bi nd. JAXBCont ext ;

i mport org.apache. ws. jaxnme. PM

i mport org.apache. ws. j axne. PMPar ans;

i mport org.apache. ws.jaxne.inpl.JAXBCont ext | npl ;

i mport org.apache. ws.jaxne.test. pm sessi on. Sessi on;

Sessi on session = new Obj ect Factory().createSession();
sessi on. set Cooki e("56ghs2398723sj kj | ") ;
JAXBCont ext I mpl factory = (JAXBCont ext | npl)
JAXBCont ext . newl nst ance( " or g. apache. ws. j axne. t est. pm sessi on");
PM pm = factory. get IMPM) ;
pm del et e( sessi on);

6. Updating objectsin the database

Updating an object works much like deleting it. In particular it requires the presence of a
primary key. In other words, the following example would change an HTTP sessions IP
address:
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i mport javax.xm . bi nd. JAXBCont ext ;

i mport org.apache. ws. j axnme. PM

i mport org.apache. ws. | axnme. PMPar ans;

i mport org.apache. ws. | axne. i npl . JAXBCont ext | npl ;

i mport org.apache. ws. | axnme.test. pm sessi on. Sessi on;

JAXBCont ext | mpl factory = (JAXBCont ext | npl)

JAXBCont ext . newl nst ance("or g. apache. ws. j axne. t est. pm sessi on");
PM pm = factory. get IMPM) ;
String whereC ause = "COXIE = ?";
PMPar ans parans = new PMPar ans() ;
par ans. addPar an( " 56ghs2398723sj kj 1 ") ;
Iterator iter = pm sel ect (whered ause, parans);
if (liter.hasNext()) {

t hr ow new Nul | Poi nt er Excepti on("No natchi ng cookie found");

Sessi on session = (Session) iter.next();
sessi on. set | pAddress("192.168. 1. 1");
pm updat e( sessi on) ;
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