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Chapter 1. Castor XML - XML data binding

1.1. XML framework

1.1.1. Introduction

Castor XML is an XML data binding framework. Unlike the two main XML APIs, DOM (Document Object
Model) and SAX (Simple API for XML) which deal with the structure of an XML document, Castor enables
you to deal with the data defined in an XML document through an object model which represents that data.

Castor XML can marsha amost any "bean-like" Java Object to and from XML. In most cases the marshalling
framework uses a set of ClassDescriptors and FieldDescriptors to describe how an Object should be marshalled
and unmarshalled from XML.

For those not familiar with the terms "marsha” and "unmarshal”, it's simply the act of converting a stream
(sequence of bytes) of datato and from an Object. The act of "marshalling” consists of converting an Object to
astream, and "unmarshalling" from a stream to an Object.

1.1.2. Castor XML - The XML data binding framework

The XML data binding framework, as it's name implies, is responsible for doing the conversion between Java
and XML. The framework consists of two worker classes, org/ exol ab/ castor/xm /Marshal l er and
org. exol ab. cast or. xm . Unmar shal | er respectively, and a bootstrap class
org. exol ab. castor. xm . XM_Cont ext used for configuration of the XML data binding framework and
instantiation of the two worker objects.

Letswalk through a very simple example. Assume we have asimple Per son class as follows:

i nport java.util.Date;

/** An sinple person class */
public class Person inplenents java.io.Serializable {

/** The name of the person */
private String name = null;

/** The Date of birth */
private Date dob = null;

[** Creates a Person with no nanme */
public Person() {

super () ;
}

/** Creates a Person with the given nanme */
public Person(String nane) { this.nanme = nane; }

: * @eturn date of birth of the person
pubI/ic Date getDateOBirth() { return dob; }
|+

* @eturn nanme of the person
pubI/ic String getName() { return name; }
| *

* Sets the date of birth of the person
* @aram nanme the nane of the person
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*/
public void setDateOfBirth(Date dob) { this.dob = dob; }

/**
* Sets the nane of the person
* @aram nanme the nane of the person
*/
public void setName(String nanme) { this.name = nane; }

To (un-)marshal datato and from XML, Castor XML can be used in one of three modes:

* introspection mode
* mapping mode
» descriptor mode (aka generation mode)

The following sections discuss each of these modes at a high level.

1.1.2.1. Introspection mode

The introspection mode is the simplest mode to use from a user perspective, as it does not require any
configuration from the user. As such, the user does not have to provide any mapping file(s), nor point Castor to

any generated descriptor classes (as discussed in the 'descriptor mode' section).

In this mode, the user makes use of static methods on the org. exol ab. cast or. xni . Marshal | er and
org. exol ab. castor. xnl . Unmar shal | er classes, providing all required data as parameters on these method

cdls.

To marshal an instance of the person class you simply call the org. exol ab. cast or. xm . Marshal | er as

follows:

/] Create a new Person
Person person = new Person("Ryan ' Mad Dog' Madden");
person. set Dat eOf Bi rt h(new Dat e( 1955, 8, 15));

/] Create a File to marshal to
witer = new FileWiter("test.xm");

/1 Marshal the person object
Mar shal | er. mar shal (person, writer);

This produces the XML shown in Example 1.1, “XML produced in introspection mode”

Example 1.1. XML produced in introspection mode

XM. to witten

To unmarsha an instance of the person class from XML, you simply cal the
or g. exol ab. castor. xnl . Unnar shal | er asfollows:
/| Create a Reader to the file to unmarshal from
Castor (1.3.3) 2
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reader = new Fil eReader("test.xm");

/1 Marshal the person object
Per son person = (Person)
Unnmar shal | er. unmar shal (Per son. cl ass, reader);

Marshalling and unmarshalling is basically that simple.

Note

Note: The above example uses the static methods of the marshalling framework, and as such no
Marshaller and/or Unmarshaller instances need to be created. A common mistake in this context
when using a mapping file is to cal the org.exolab.castor.xm . Marshaller oOr
org. exol ab. castor. xn . Unmar shal | er asin the above example. This won't work, as the mapping
will beignored.

In introspection mode , Castor XML uses Java reflection to establish the binding between the Java classes (and
their properties) and the XML, following a set of (default) naming rules. Whilst it is possible to change to a
different set of naming rules, there's no way to override this (default) naming for individual artifacts. In such a
case, amapping file should be used.

1.1.2.2. Mapping mode

In mapping mode , the user provides Castor XML with a user-defined mapping (in form of a mapping file) that
allowsthe (partial) definition of a customized mapping between Java classes (and their properties) and XML.

When you are using a mapping file, create an instance of the or g. exol ab. cast or. xnl . XM_Cont ext class and
use the or g. exol ab. cast or. xm . XM_Cont ext . addMappi ng( Mappi ng) method to provide Castor XML with one
of more mapping files.

To start using Castor XML for marshalling and/or unmarshalling based upon your custom mapping, create
instances of org. exol ab. castor. xm . Marshal ler and org. exol ab. cast or. xnl . Unnar shal | eras needed
using one of the following methods:

Table1.1. Methodson XML Context to create Un-/Mar shaller objects

Method name Description
createMarshaller Creates aMarshaller instance.
createUnmarshaller Creates a Unmarshaller instance.

and call any of the non-static (un)marshal methods to trigger data binding in either way.

Below code shows a full example that demonstrates unmarshalling a Person instance from XML using a
org. exol ab. castor. xnl . Unmar shal | er instance as obtained from an XML Context previously configured to
your needs.

Example 1.2. Unmar shalling from XML using a mapping

i nport org.exol ab. castor.xm . XM_Cont ext; i nport
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or g. exol ab. cast or. mappi ng. Mappi ng; i nport
org. exol ab. castor. xm . Unmar shal | er;

/] Load Mappi ng
Mappi ng nmappi ng = new Mappi ng();
mappi ng. | oadMappi ng( " mappi ng. xm ") ;
/1 initialize and configure XM.Cont ext
XM.Cont ext context = new XM.Context();
cont ext . addMappi ng( mappi ng) ;
/| Create a Reader to the file to unmarshal from
reader = new Fil eReader("test.xm");
/] Create a new Unmarshall er
Unmar shal | er unmarshal ler =
cont ext . creat eUnmarshal l er () ;
unmar shal | er. set Cl ass(Person. cl ass);
/1 Unmar shal the person object

Person person = (Person)
unmar shal | er. unmar shal (reader);

To marshal the very same Person instance to XML using a or g. exol ab. cast or. xni . Mar shal | er obtained
from the same or g. exol ab. cast or. xnl . XM_Cont ext , use code as follows:

Example 1.3. Marshalling to XML using a mapping

i mport org. exol ab. castor.xm . Marshal | er;

/|l create a Witer to the file to marshal to
Witer witer = new FileWiter("out.xm");

/'l create a new Marshall er
Mar shal | er nmarshal | er = context.createMarshaller();
marshal l er.setWiter(witer);

/1 marshal the person object
mar shal | er . mar shal (person);

Please have alook at XML Mapping for a detailed discussion of the mapping file and its structure.

For more information on how to effectively dea with loading mapping file(s) especially in multi-threaded
environments, please check the best practice section.

1.1.2.3. Descriptor mode

TBD

1.1.3. Sources and destinations

Castor supports multiple sources and destinations from which objects can be marshalled and unmarshalled.

Table1.2. Marshalling destinations.
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Destination Description
mar shal (java.io. Witer) The character stream.
mar shal (org. xm . sax. Docunment Hand| er) The SAX document handler.
mar shal (org. xnl . sax. Cont ent Handl er) The SAX content handler.
mar shal (or g. w3c. dom Node) The DOM node to marshall object into.
mar shal (j avax. xnl . stream XM.StreamW it er) The STaX cursor API.
mar shal (j avax. xm . stream XM_.Event Wi ter) The STaX iterator API.
mar shal (j avax. xm . transform Resul t) javax. xm . transform dom DOVResul t

j avax. xni . transf orm sax. SAXResul t and
javax.xm .transform stream StreanResult are

supported.
Table 1.3. Unmarshalling sour ces.
Source Description
unmar shal (j ava. i 0. Reader) A character stream.
unnar shal (org. xm . sax. | nput Sour ce) A SAX input source.
unmar shal (or g. wdc. dom Node) A W3C DOM node which will be used for
unmarshalling.
unmar shal (j avax. xm . st r eam XM_St r eanrReader) A StAX cursor.
unmar shal (j avax. xnl . st r eam XM_Event Reader) A StAX iterator.
unmar shal (j avax. xnl . t ransf or m Sour ce) Supportsj avax. xm . t ransf or m dom DOMSour ce,

j avax. xnl . t ransf or m sax. SAXSour ce and
javax. xm . transform stream St reanSource.

Castor 1.3.2 and 1.3.3 introduced support for the STaX API for both for marshalling and unmarshalling. The
framework fully supports the STaX cursor and iterator API.

An example of marshalling using STax:

Example 1.4. Marshalling to a StAX java.xml.stream. XML StreamWriter
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/1 marshal ling using STaX

StringWiter witer = new StringWiter();

XM_Qut put Fact ory out put Factory = XM.Qut put Fact ory. newl nst ance();
XM.StreamNiter xm StreanmWiter = outputFactory.createXM.StreanWiter(witer);

mar shal | er. set Xm StreanWiter(xm StreanWiter);
mar shal | er. mar shal (obj ect) ;

Also beginning from version 1.3.3, the framework has been modified to support Source and Result interfaces.
Now it is possible to use SAXSource, DOM Source and StreamSource for unmarshalling and corresponding
classes for marshalling.

Below an example of marshalling into Resullt:

Example 1.5. Marshallingto aj avax. xm . t r ansf or m dom DOVResul t

/1 instance of object to be marshalled
oject obj = ...

/1 marshal ling into DOM node
XM_Cont ext xm Context = ... // creates the xml context

/'l creates marshaller
Mar shal | er marshal | er = xm Cont ext . creat eMarshal | er ();

/] creates DOM factory
Docunent Bui | der Factory factory = Docunent Bui | der Fact ory. newl nst ance() ;
Docunent Bui | der buil der = factory. newDocumnent Bui | der () ;

/| creates docunent
Docunent docunent = buil der. newDocunent () ;

/] sets the DOMresult for the marshaller
mar shal | er. set Resul t (new DOVResul t (docunent));

/1 marshal | s obj ect
mar shal | er. mar shal | (obj);

Another example of unmarshalling from Source:

Example 1.6. Unmarshalling from aj avax. xm . t r ansf or m sax. SAXSour ce

/1 unmarshal ling from SAX | nput Sour ce
XM_Cont ext xm Context = ... // creates the xnml context

/'l creates unmarshall er
Unmar shal | er unmarshal | er = xnl Cont ext . creat eUnmarshal | er () ;

/] creates SAX input source
I nput Sour ce i nput Source = new | nput Sour ce(new StringReader (xm));

/] creates instance of SAXSource
SAXSour ce saxSource = new SAXSour ce(i nput Source);

/'l unmarshal | s obj ect
oj ect result = unmarshal | er. unmar shal (saxSource) ;
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1.1.4. XMLContext - A consolidated way to bootstrap Castor

With Castor 1.1.2, the or g. exol ab. cast or. xm . XM_.Cont ext class has been added to the Castor marshalling
framework. This new class provides a bootstrap mechanism for Castor XML, and allows easy (and efficient)
instantiation of org. exol ab. cast or. xnl . Marshal | er and or g. exol ab. cast or. xm . Unmar shal | er instances
as needed.

As shown above, the org. exol ab. castor. xnl . XM_Cont ext class offers various factory methods to obtain a
New or g. exol ab. cast or. xnml . Marshal | er, org. exol ab. cast or. xm . Unmar shal | er.

When you need more than one or g. exol ab. cast or. xni . Unmar shal | er instance in your application, please
call org. exol ab. cast or. xm . XM_Cont ext . cr eat eUnmar shal | er () asrequired. Asall unmarshal | er instances
are created from the very same XM.Cont ext instance, overhead will be minimal. Please note, though, that use of
one Unnar shal | er instance is not thread-safe.

1.1.5. Using existing Classes/Objects

Castor can marshal "almost" any arbitrary Object to and from XML. When descriptors are not available for a
specfic Class, the marshalling framework uses reflection to gain information about the object.

Note

Actually anin memory set of descriptors are created for the object and we will soon have away for
saving these descriptors as Java source, so that they may be modified and compiled with little
effort.

If aset of descriptors exist for the classes, then Castor will use those to gain information about how to handle
the marshalling. See Section 1.1.6, “Class Descriptors’ for more information.

There is one main restrictions to marshalling objects. These classes must have have a public default constructor
(ie. a constructor with no arguments) and adequete "getter" and "setter" methods to be properly be marshalled
and unmarshalled.

The example illustrated in the previous section Section 1.1.2, “Castor XML - The XML data binding

framework” demonstrates how to use the framework with existing classes.

1.1.6. Class Descriptors

Class descriptors provide the "Castor Framework" with necessary information so that the Class can be
marshalled properly. The class descriptors can be shared between the JDO and XML frameworks.

Class descriptors contain a set of ?7??

XML Class descriptors provide the marshalling framework with the information it needs about a class in order
to be marshalled to and from XML. The XML ClassDescriptor or g. exol ab. cast or. xm . XM.Cl assDescr i pt or .

XML Class Descriptors are created in four main ways. Two of these are basically run-time, and the other two
are compile time.

1. Compile-Time Descriptors

To use "compile-time" class descriptors, one can either implement the
org. exol ab. castor. xn . XM.Cl assDescri pt or interface for each class which needs to be "described", or have

Castor (1.3.3) 7



Castor XML - XML data binding

the Source Code Generator create the proper descriptors.

The main advantage of compile-time descriptorsis that they are faster than the run-time approach.
2. Run-Time Descriptors

To use "run-time" class descriptors, one can either simply let Castor introspect the classes, a mapping file can
be provided, or a combination of both "default introspection” and a specified mapping file may be used.

For "default introspection" to work the class being introspected must have adequete setter/getter methods for
each field of the class that should be marshalled and unmarshalled. If no getter/setter methods exist, Castor can
handle direct field access to public fields. It does not do both at the same time. So if the respective class has any
getter/setter methods at all, then no direct field access will take place.

There is nothing to do to enable "default introspection”. If a descriptor cannot be found for a class,
introspection occurs automatically.

Some behavior of the introspector may be controlled by setting the appropriate properties in the
castor.properties file. Such behavior consists of changing the naming conventions, and whether primitive types
are treated as attributes or elements. See castor.properties file for more information.

A mapping file may also be used to "describe" the classes which are to be marshalled. The mapping is loaded
before any marshalling/unmarshalling takes place. See or g. exol ab. cast or . mappi ng. Mappi ng

The main advantage of run-time descriptorsisthat it takes very little effort to get something working.

1.2. XML Mapping

1.2.1. Introduction

Castor XML mapping is away to simplify the binding of java classesto XML document. It allows to transform
the data contained in ajava object model into/from an XML document.

Although it is possible to rely on Castor's default behavior to marshal and unmarshal Java objects into an XML
document, it might be necessary to have more control over this behavior. For example, if a Java object model
already exists, Castor XML Mapping can be used as a bridge between the XML document and that Java object
model.

Castor allows one to specify some of its marshalling/unmarshalling behavior using a mapping file. This file
gives explicit information to Castor on how a given XML document and a given set of Java objects relate to
each other.

A Castor mapping file is a good way to dissociate the changes in the structure of a Java object model from the

changesin the corresponding XML document format.

1.2.2. Overview

The mapping information is specified by an XML document. This document is written from the point of view
of the Java object and describes how the properties of the object have to be trandated into XML. One constraint
for the mapping file is that Castor should be able to infer unambiguously from it how a given XML
element/attribute has to be trandated into the object model during unmarshalling.

The mapping file describes for each object how each of its fields have to be mapped into XML. A field is an
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abstraction for a property of an object. It can correspond directly to a public class variable or indirectly to a
property via some accessor methods (setters and getters).

It is possible to use the mapping and Castor default behavior in conjunction: when Castor has to handle an
object or an XML data but can't find information about it in the mapping file, it will rely on its default behavior.
Castor will use the Java Reflection API to introspect the Java objects to determine what to do.

Note: Castor can't handle all possible mappings. In some complex cases, it may be necessary to rely on an XSL
transformation in conjunction with Castor to adapt the XML document to a more friendly format.

1.2.2.1. Marshalling Behavior

For Castor, a Java class has to map into an XML element. When Castor marshals an object, it will:

* usethe mapping information, if any, to find the name of the element to create

or

* by default, create a name using the name of the class

It will then use the fields information from the mapping file to determine how a given property of the object has
to be tranglated into one and only one of the following:

an attribute

¢ an element

text content
* nothing, as we can choose to ignore a particular field

This process will be recursive: if Castor finds a property that has a class type specified elsewhere in the
mapping file, it will use thisinformation to marshal the object.

By default, if Castor finds no information for a given class in the mapping file, it will introspect the class and
apply aset of default rulesto guess the fields and marshal them. The default rules are as follows:

e All primitive types, including the primitive type wrappers (Boolean, Short, etc...) are marshaled as
attributes.

« All other objects are marshalled as elements with either text content or element content.

1.2.2.2. Unmarshalling Behavior

When Castor finds an element while unmarshalling a document, it will try to use the mapping information to
determine which object to instantiate. If no mapping information is present, Castor will use the name of the
element to try to guess the name of a class to instantiate (for example, for an element named 'test-element’,
Castor will try to instantiate a class named 'TestElement' if no information is given in the mapping file). Castor
will then use the field information of the mapping file to handle the content of the element.

If the class is not described in the mapping file, Castor will instrospect the class using the Java Reflection AP
to determine if there is any function of the form getXxxYyy()/setXxxYyy(<type> x). This accessor will be
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associated with XML element/attribute named 'xxx-yyy'. In the future, we will provide a way to override this
default behavior.

Castor will introspect object variables and use direct access _only_if no get/set methods have been found in the
class. In this case, Castor will look for public variables of the form:

public <type> xxxYYY;

and expect an element/attribute named 'xxx-yyy'. The only handled collections for <type> are java.lang.V ector
and array. (up to version 0.8.10)

For primitive <type>, Castor will look for an attribute first and then an element. If <type> is not a primitive
type, Castor will look for an element first and then an attribute.

1.2.3. The Mapping File

The following sections define the syntax for each of the mapping file artefacts and their semantical meaning.

1.2.3.1. Sample domain objects

This section defines a small domain model that will be referenced by various mapping file (fragments/samples)
in the following sections. The model consists of two two classes o der and O der | t em Where an order holds a
list of order items.

public class Oder {

private List orderltens;
private String order Nunber;

public List getOrderltens() {
return orderltens;
}

public void setOrderltens(List orderltens) {
this.orderltens = orderltens;

}
public String getOrderNunber () {
return order Nunber;

}

public void setOrder Nunber (String orderNunber) {
t hi s. order Number = order Nunber;

}

public class Oderltem{

private String id;
private |nteger orderQantity;

public String getld() {
return id;

}
public void setld(String id) {
this.id =id;

public Integer getOrderQuantity() {
return orderQuantity;

public void setOrderQuantity(lnteger orderQuantity) {
this.orderQuantity = orderQuantity;
}

Castor (1.3.3) 10



Castor XML - XML data binding

As shown above in bold, the order instance has a (private) field ' orderitens' to hold a collection of
O der I t eminstances. Thisfield is publicaly exposed by corresponding getter and setter methods.

1.2.3.2. The <mapping> element

<! ELEMENT mappi ng ( description?, include*, field-handler*, class*, key-generator* )>

The <mapping> element is the root element of a mapping file. It contains:

an optional description

* zero or more <include> which facilitates reusing mapping files

« zero of more <field-handler> defining custom, configurable field handlers

* zero or more <class> descriptions. one for each class we intend to give mapping information
« zero or more <key-generator>: not used for XML mapping

A mapping file look like this:

<?xm version="1.0"7?>

<! DOCTYPE mappi ng PUBLI C "-// EXOLAB/ Cast or Mappi ng DTD Version 1.0//EN'
castor.org
"http://castor.org/ mappi ng. dtd">

<mappi ng>
<descri ption>Descripti on of the mappi ng</description>

<i nclude href="other_mapping_file.xm"/>

<I-- mapping for class "A -->
<cl ass name="A">

</ cl ass>
<I-- mapping for class 'B -->
<cl ass nane="B">

</ cl ass>

</ mappi ng>

1.2.3.3. The <class> element

<l ELEMENT cl ass ( description?, cache-type?, map-to?, field+ )>
<I ATTLI ST cl ass

nanme 1D #REQUI RED

ext ends | DREF #1 MPLI ED

depends | DREF #1 MPLI ED

aut o- conpl et e ( true |false ) "fal se"

identity CDATA #| MPLI ED

access ( read-only | shared | exclusive | db-locked ) "shared"

key- gener at or | DREF #| MPLI ED >

The <cl ass> element contains al the information used to map a Java classinto an XML document. The content
of <cl ass> ismainly used to describe the fields that will be mapped.
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Table 1.4. Description of the attributes

Name Description

name The fuly-qudified name of the Java class that we
want to map to.

extends The fully qualified name of a parent class. This
attribute should be used only if this class extends
another class for which a class mapping is provided.
It should not be used if there's no class maping for
the extended class.

depends Used with Castor JDO only; for more information on
thisfield, please see the JDO documentation.

auto-complete If true, the class will be introspected to determine its
field and the fields specified in the mapping file will
be used to overide the fields found during the
introspection.

identity Used with Castor JDO only; for more information on
thisfield, please see see the JDO documentation.

access Used with Castor JDO only; for more information on
thisfield, please see see the JDO documentation.

key-gener ator Used with Castor JDO only; for more information on
thisfield, please see see the JDO documentation.

The auto-complete attributes is interesting as it allow a fine degree of control of the introspector: it is possible
to specifiy only the fields whose Castor default behavior does not suite our needs. These feature should
simplify the handling of complexe class containing many fields. Please see below for an example usage of this
attribute.

Table 1.5. Description of the content

Name Description
description An optional description.
cache-type Used with Castor JDO only; for more information on

thisfield, please see see the JDO documentation.

map-to Used if the name of the element is not the name of the
class. By default, Castor will infer the name of the
element to be mapped from the name of the class: a
Java class named 'XxxYyy' will be transformed in
'xxx-yyy'. If you don't want Castor to generate the
name, you need to use <map-to> to specify the name
you want to use. <map-to> is only used for the root
element.

field Zero or more <field> elements, which are used to
describe the properties of the Java class being
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Name Description

mapped.

1.2.3.3.1. Sample <class> mappings

The following mapping fragment defines a class mapping for the o der | t emclass:

<cl ass name="nypackage. O derlten>
<map-to xm ="itenl/>
<field name="id" type="string">
<bi nd-xm name="identity" node="attribute"/>
</field>
</field nane="orderQuantity" type="integer">
<bi nd-xm name="quantity" node="el enent"/>
</field>

</ cl ass>

When marshalling an o der I t eminstance, this yields the following XML:

<?xm version="1.0" ?>
<itemidentity="12">

<quantity>100</quantity>
</itemr

The following mapping fragment defines a class mapping for the same class, where for al properties but i d
introspection should be used; the use of the aut o- conpl et e attribute instructs Castor XML to use introspection
for al attributes other than * i d' , where the given field mapping will be used.

<cl ass nane="nypackage. Order|tem aut o- conpl et e="true">
<map-to xm ="itenl/>
<field nane="id" type="string">
<bi nd-xm name="identity" node="attribute"/>

</field>

</ cl ass>

When marshalling the very same o der | t eminstance, this yields the following XML

<?xm version="1.0" ?>
<itemidentity="12">

<order-quantity>100</order-quantity>
</itemp

By removing the <map-to> element from above class mapping, ...

<cl ass nane="nypackage. Order|tem aut o- conpl et e="true">
<field name="id" type="string">
<bi nd-xm name="identity" node="attribute"/>
</field>

</ cl ass>
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... Castor will use introspection to infer the element name from the Java class name (Order I t en), applying a
default naming convention scheme.

When marshalling the very same o der | t eminstance, this yields the following XML

<?xm version="1.0" ?>
<order-itemidentity="12">

<order-quantity>100</order-quantity>
</order-itenp

1.2.3.4. The <map-to> element

<! ELEMENT map-to EMPTY>
<! ATTLI ST map-to

tabl e NMIOKEN  #1 MPLI ED
xm NMTOKEN  #1 MPLI ED
ns-uri NMTOKEN  #1 MPLI ED
ns-prefix NMIOKEN  #| MPLI ED
| dap-dn NMIOKEN  #1 MPLI ED
el enent-definition (true|false) "false" NEW as of 1.0M
| dap- oc NMTOKEN  #1 MPLI ED>

<map- t o> is used to specify the name of the element that should be associated with the given class. <map-t o> is
only used for the root class. If thisinformation is not present, Castor will:

« for marshalling, infer the name of the element to be mapped from the name of the class: a Java class named
"XxxYyy' will be transformed into 'Xxx-yyy'.

o for unmarshaling, infer the name of the class from the name of the element: for an element named
'test-element’ Castor will try to use a class named 'TestElement’

Please note that it is possible to change the naming scheme used by Castor to translate between the XML name
and the Java class namein thecast or. properti es file.

Table 1.6. Description of attributes

xml Name of the element that the class is associated to.
ns-uri Namespace URI

ns-prefix Desired namespace

element-definition True if the descriptor as created from a schema

definition that was of type element (as opposed to a
<complexType> definition). Thisonly is useful in the
context of source code generation.

Idap-dn Not used for Castor XML
Idap-oc Not used for Castor XML

1.2.3.4.1. <map-to> samples

The following mapping fragment defines a <map-to element for the o der1tem class, manualy setting the
element nameto avalueof *iteni .
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<cl ass name="nyPackage. Or der|teni >
<map-to xm ="itenl />

</ cl ass>

The following mapping fragment instructs Castor to assign a namespace URI  of
http://castor. org/ sanpl e/ mappi ng/ to the <item> element, and use a namespace prefix of ' cast or* during
un-/marshalling.

<cl ass nane="nyPackage. Orderlteni>

<map-to xm ="itenm' ns-uri="http://castor.org/sanpl e/ mappi ng/"
ns-prefix="castor"/>

</Ciéés>
When marshalling an o der I t eminstance, thiswill yield the following XML:

<?xm version="1.0" ?>

<castor:order-item xm ns: castor="http://castor.org/sanpl e/ mappi ng/" identity="12">
<castor:order-quantity>100</castor:order-quantity>

</castor:order-itenpr

1.2.3.5. The <field> element

<! ELEMENT field ( description?, sqgl?, bind-xm?, |dap? )>
<I ATTLI ST field

name NMIOKEN  #REQUI RED

type NMIOKEN  #| MPLI ED

handl er NMIOKEN  #| MPLI ED
required ( true | false ) "false"
di rect ( true | false ) "false"
| azy ( true | false ) "false"
transi ent ( true | false ) "false"
nillable ( true | false ) "false"
cont ai ner ( true | false ) "false"
get - met hod NMITOKEN  #1 MPLI ED

set - met hod NMIOKEN  #| MPLI ED
create-nmethod NMIOKEN #| MPLI ED

col l ection ( array | vector | hashtable | collection | set | map ) #l MPLI ED>

<fi el d> isused to describe a property of a Java object we want to marshal/unmarshal. It gives:

* itsidentity ('name’)

« itstype (infered from 'type' and 'collection’)

« itsaccess method (infered from 'direct’, 'get-method', 'set-method')

From this information, Castor is able to access a given property in the Java class.

In order to determine the signature that Castor expects, there are two easy rules to apply.

1. Determine <type>.
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e |f thereisno 'callection' attribute, the <type> is just the Java type specified in <type attribute> (the value
of the 'type' attribute in the XML document). The value of <type attribute> can be a fully quaified Java
object like java.lang.String' or one of the allowed short name:

Table1.7. Type shortnames

short name Primitive type? Java Class

other N javalang.Object

string N javalang.String

integer Y javalang.Integer. TY PE
long Y javalang.Long. TY PE
boolean Y javalang.Boolean.TY PE
double Y javalang.Double.TY PE
float Y javalang.Float. TY PE
big-decimal N javamath.BigDecimal
byte Y javalang.Byte.TY PE
date N java.util.Date

short Y javalang.Short.TY PE
char Y javalang.Character.TY PE
bytes N byte[]

chars N char[]

strings N String[]

locale N java.util.Locale

Castor will try to cast the datain the XML file in the proper Javatype.

e If thereisacallection attribute, you can use the following table:

Table 1.8. Typeimplementations

name <type> default implementation
array <type_attribute>[] <type_attribute>[]
arraylist javautil.List javauutil.Arraylist
vector javautil.Vector javauutil.Vector
hashtable java.util.Hashtable java.util.Hashtable
collection java.util.Collection java.util Arraylist

set java.util . Set java.util.Hashset

map java.util.Map java.util.Hashmap
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name <type> default implementation

sortedset java.util.SortedSet java.util. TreeSet

The type of the object inside the collection is <type_attribute>. The 'default implementation' is the type used
if the object holding the collection is found to be null and need to be instantiated.

For hashtable and maps (since 0.9.5.3), Castor will save both key and values. When marshalling output
<key> and <value> elements. These names can be controlled by using a top-level or nested class mapping
for the org.exolab.castor.mapping.Mapltem class.

Note: for backward compatibility with prior versions of Castor, the saveMapKeys property can be set to false
in the castor.propertiesfile.

For versions prior to 0.9.5.3, hashtable and maps, Castor will save only the value during marshalling and
during unmarshalling will add a map entry using the object as both the key and value, e.g. map.put(object,
object).

It is necessary to use a collection when the content model of the element expects more than one element of the
specified type.

Deter mine the signatur e of the function

o If'direct' isset to true, Castor expectsto find a class variable with the given signature;

public <type> <nane>

o If 'direct' is set to false or omitted, Castor will access the property though accessor methods. Castor
determines the signature of the accessors as follow: If the 'get-method' or 'set-method' attributes are supplied,
it will try to find a function with the following signature:

public <type> <get-nethod>();

or

public void <set-nethod>(<type> val ue);

If 'get-method' and 'set-method' attributes are not provided, Castor will try to find the following function:

public <type> get<capitalized-nane>();

or

public void set<capitalized-nane>(<type> val ue);
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<capitalized-name> means that Castor takes the <name> attribute and put its first letter in uppercase without

modifying the other letters.

The content of <field> will contain the information on how to map this given field to SQL, XML, ...

Exceptions concer ning collection fields:

The default isto treat the 'get-method' as a simple getter returning the collection field, and the 'set-method' as
asimple getter used to set a new instance on the collection field.

Table 1.9. Collection field access

Parameter

'get-method'

'set-method'

Table 1.10. Description of the attributes

Name

name

Description

If a 'get-method’ is provided for a collection field,
Castor - in adition to the default behaviour described
above - will deviate from the standard case for the
following specia prefixes:

public Iterator iterate...();

A 'get-method' starting with the prefix "iterate ' is
treated as Iterator method for the given collection
field.

public Enuneration enum..();

A 'get-method’ starting with ' enum ' is treated as
Enumeration method for the given collection field.

If 'set-method' is provided for a collection field,
Castor - in addition to the default behaviour described
above - will accept an 'add' prefix and expect the
following signature:

public void add...(<type> val ue);

This method is caled for each collection element
while unmarshalling.

Description

The field 'name' is required even if no such field
exists in the class. If 'direct’ access is used, 'name
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Name Description

should be the name of a public instance member in
the object to be mapped (the field must be public, not
static and not transient). If no direct access and no
'get-/set-method' is specified, this name will be used
to infer the name of the accessors methods.

type The Java type of the field. It is used to access the
field. Castor will use this information to cast the
XML information (like string into integer). It is aso
used to define the signature of the accessor methods.
If a collection is specified, thisis used to specify the
type of the objects held by the collection. See
description above for more details.

required A field can be optional or required.
nillable A field can be of content 'ni I ",
transient If true, this field will be ignored during the

marshalling. This is usefull when used together with
the auto-complete="true" option.

direct If true, Castor will expect a public variable in the
containing class and will access it directly (for both
reading and writing).

container Indicates whether the field should be treated as a

container, i.e. only it's fields should be persisted, but
not the containing class itself. In this case, the
container attribute should be set to true (supported in
Castor XML only).

collection If a parent expects more than one occurrence of one
of its element, it is necessary to specify which
collection Castor will use to handle them. The type
specified is used to define the type of the content
inside the collection.

get-method Optional name of the 'get method' Castor should use.
If this attribute is not set and the set-method attribute
is not set, then Castor will try to infer the name of this
method with the algorithm described above.

set-method Optiona name of the 'set method' Castor should use.
If this attribute is not set and the get-method attribute
is not set, then Castor will try to infer the name of this
method with the algorithm described above.

create-method Optionally defines a factory method for the
instantiation of a FieldHandler

handler If present, specifies one of the following:

» The fully-qualified class name of a custom field
handler implementation, or
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Name Description

* The (short) name of a configurable field handler
definition.

1.2.3.6. Description of the content

In the case of XML mapping, the content of a field element should be one and only one <bind-xmlI> element
describing how this given field will be mapped into the XML document.

1.2.3.6.1. Mapping constructor arguments (since 0.9.5)

Starting with release 0.9.5, for attribute mapped fields, support has been added to map a constructor field using
the set - net hod attribute.

To specify that a field (mapped to an attribute) should be used as a constructor argument during object
initialization, please specify aset - met hod attribute on the <fi el d> mapping and use "%X" as the value of the
set - met hod attribute, where X is a positive integer number, e.g. %4 or %21.

For example:

<field name="fo00" set-nmethod="%l" get-nmethod="getFoo" type="string">
<bi nd-xm node="attribute"/>
</field>

Note that because the set - net hod is specified, the get - met hod also must be specified.

Tip: the XML HOW-TO section has a HOW-TO document for mapping constructor arguments, incl. a fully
working mapping.

1.2.3.6.2. Sample 1: Defining a custom field handler

The following mapping fragment defines a <field> element for the nenber property of the
org. sonme. package. Root  class, gpecifying a custom org. exol ab. cast or. mappi ng. Fi el dHandl er
implementation.

<cl ass nane="org. sone. package. Root " >
<field name="nenber" type="string" handl er="org. sone. package. Cust onfi el dHandl er | npl "/ >
</ cl ass>

1.2.3.6.3. Sample 2: Defining a custom configurable field handler

The same custom field handler as in the previous sample can be defined with a separate configurable
<field-handler> definition, where additional configuration can be provided.

<fi el d- handl er nane="nyHandl er" cl ass="org. sone. package. Cust onFi el dHandl er | npl " >
<param nane="date-format" val ue="yyyyMvddHHM®BS"/ >
</fiel d-handl er>

and subsequently be referred to by its name as shown in the following field mapping:

<cl ass nane="org. sone. package. Root " >
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<field name="nenber" type="string" handl er="nyHandl er"/>
</ cl ass>

1.2.3.6.4. Sample 3: Using the container attribute

Assume you have a class mapping for a class order which defines - amongst others - a field mapping as
follows, wherethefield i t emrefersto an instance of aclassitem

<cl ass nane="sone. exanpl e. Order " >

<field nane="iten' type="sone.exanple.ltenm >
<bi nd-xm > name="iteni' node="el ement" />
</field>
</ cl ass>
<cl ass nanme="sone. exanpl e. | tenl' >
<field nane="id" type="long" />

<field name="description" type="string" />
</cl ass>

Marshalling an instance of o der would produce XML asfollows:

<order >
<itenp
<i d>100</i d>
<descri ption>...</description>

</itenpr
</ or der >

If you do not want the | t eminstance to be marshalled, but only its fields, change the field mapping for thei t em
member to be as follows:

<field name="itenl' type="sone.exanple.ltenl' container="false" >
<bi nd-xm > name="itent node="el ement" />
</field>

The resulting XML would look as follows:

<or der >

<i d>100</i d>
<descri ption>...</description>
</ or der >

1.2.3.7. The <bind-xml> element

1.2.3.7.1. Grammar

<! ELEMENT bi nd-xm (cl ass?, property*)>
<! ATTLI ST bi nd- xm

nane NMTOKEN #1 MPLI ED
type NMTOKEN #| MPLI ED
| ocati on CDATA #| MPLI ED

mat ches  NMIOKENS #| MPLI ED
Nane- prefi x NMIOKEN #| MPLI ED
reference ( true | false ) "false"
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node

( attribute | element | text )

#1 MPLI ED

auto-nam ng ( deriveByC ass | deriveByField ) #l MPLI ED

transi ent ( true | false ) "false">

1.2.3.7.1.1. Definiton

The <bi nd- xnl > element is used to describe how a given Java field should appear in an XML document. It is

used both for marshalling and unmarshalling.

Table 1.11. Description of the attributes

name

auto-naming

type

location (since 0.9.4.4)

QName-prefix

reference

The name of the element or attribute.

Note

The name is a QName, and a namespace
prefix may be used to indicate the
element or attribute belongs to a certain
namespace. Note the prefix is not
preserved or used during marshalling, it's
simply used for qualification of which
namespace the element or attribute
belongs.

If no name is specified, this attribute controls how
castor will automatically create a name for the field.
Normally, the name is created using the field name,
however many times it is necessary to create the
name by using the class type instead (such as
heterogenenous collections).

XML Schema type (of the value of this field) that
requires specific handling in the Castor Marshalling
Framework (such as'QName' for instance).

Allows the user to specify the "sub-path” for which
the value should be marshalled to and from. This is
useful for "wrapping" values in elements or for
mapping values that appear on sub-elements to the
current "element” represented by the class mapping.
For more information, see the Location attribute
below.

When the field represents a QName value, a prefix
can be provided that is used when marshalling value
of type QName. More information on the use of
'‘QName-prefix' can be found in the SourceGenerator
Documentation

Indicates if this field has to be treated as a reference
by the unmarshaler. In order to work properly, you
must specify the node type to ‘attribute’ for both the
'id" and the 'reference’. In newer versions of Castor,
‘element’ node for reference is allowed. Remember to
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matches

node

transient

1.2.3.7.2. Nested class mapping

make sure that an identity field is specified on the
<cl ass> mapping for the object type being referenced
so that Castor knows what the object's identity is.

Allows overriding the matches rules for the name of
the element. It is a standard regular expression and
will be used instead of the 'name’ field. A ** will
match any xml name, however it will only be
matched if no other field exists that matches the xml
name.

Indicates if the name corresponds to an attribute, an
element, or text content. By default, primitive types
are assumed to be an attribute, otherwise the node is
assumed to be an elemen

Allows for making this field transient for XML. The
default value is inherited from the <field> element.

Since 0.9.5.3, the bind-xml element supports a nested class mapping, which is often useful when needing to
specify more than one mapping for a particular class. A good example of this is when mapping

Hashtable/HashMap/Map.

<bi nd-xm ...>

<cl ass nanme="or g. exol ab. cast or. mappi ng. Mapl t ent' >

<field nane="key" type="java.lang. String">
<bi nd-xm nanme="id"/>
</field>
<field nane="val ue" type="com acne. Foo"/ >
</cl ass>
</ bi nd- xm >

1.2.4. Usage Pattern

Here is an example of how Castor Mapping can be used. We want to map an XML document like the following

one (called 'order.xml"). model.

<Order reference="12343- AHSHE- 314159" >
<Cient>
<Name>Jean Smi t h</ Nane>
<Addr ess>2000, Al anmeda de | as Pul gas,
</dient>

<Item reference="RF-0001">
<Descri ption>St uf fed Pengui n</ Descri pti on>
<Quantity>10</ Quantity>
<Uni t Price>8.95</UnitPrice>

</ltenmr

<Itemreference="RF-0034">
<Descri pti on>Chocol at e</ Descri pti on>
<Quantity5</ Quantity>
<Uni t Price>28.50</UnitPrice>

</ltemr

<Item reference="RF-3341">
<Descri pti on>Cooki e</ Descri pti on>
<Quantity>30</ Quantity>
<Uni t Pri ce>0.85</UnitPrice>

San Mat eo,

CA 94403</ Addr ess>
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</ltenpr
</ Order >

Into the following object model composed of 3 classes:

e MyOrder: represent an order
¢ Client: used to store information on the client
* |tem: used to storeitem in an order

The sources of these classes follow.

import java.util.Vector;
i nport java.util.Enuneration;

public class MO der {

private String _ref;
private ClientData _client;
private Vector _itens;
private float _total;

public void setReference(String ref) {

_ref =ref;
}

public String getReference() {
return _ref;
}

public void setdientData(CientData client) {
_client = client;
}

public CientData getClientData() {
return _client;

}

public void setltensList(Vector itens) {
_items = itens;

}

public Vector getltenmsList() {
return _itens;
}

public void setTotal (float total) {
_total = total;
}

public float getTotal () {
return _total;
}

// Do sone processing on the data
public float getTotal Price() {
float total = 0.0f;

for (Enuneration e = _itens.elenments() ; e.hasMoreEl enents()
Itemitem= (lten) e.nextEl enent();
total += item _quantity * item _unitPrice;

}

return total;

public class CientData {

7))

{
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private String _nang;
private String _address;

public void setNanme(String nanme) {
_nanme = nane;
}

public String get Nane() {
return _nane;
}

public void set Address(String address) {
_address = address;

}

public String get Address() {
return _address;

}

public class Item {
public String _reference;
public int _quantity;
public float _unitPrice;
public String _description;

The XML document and the java object model can be connected by using the following mapping file:

<?xm version="1.0"?>
<! DOCTYPE mappi ng PUBLI C "-// EXOLAB/ Cast or Mappi ng DTD Version 1.0//EN'
"“http://castor.org/ mappi ng. dtd">

<nmappi ng>
<cl ass nane="M/Or der ">
<map-to xm ="Order"/>

<field nane="Ref erence"
type="j ava. | ang. String">
<bi nd-xm name="reference" node="attribute"/>
</field>

<field nane="Total "
type="fl oat">
<bi nd-xm name="total -price" node="attribute"/>
</field>

<field nanme="d i ent Dat a"
type="dientData">
<bi nd-xm name="Client"/>
</field>

<field nane="ItensList"
type="Itent
col | ecti on="vector">
<bi nd-xm name="Itenl'/>
</field>
</ cl ass>

<cl ass nane="C i ent Dat a" >
<field nanme="Nane"
type="java.l ang. String">
<bi nd-xm nanme="Nane" node="el enent"/>
</field>

<field nane="Address"
type="j ava.l ang. String">
<bi nd- xm nanme="Addr ess" node="el enent"/>
</field>
</ cl ass>

<cl ass name="Iten>
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<field nane="_reference"
type="j ava.l ang. Stri ng"
direct="true">

<bi nd-xm nanme="reference" node="attribute"/>

</field>

<field nane="_quantity"
type="int eger"
direct="true">
<bi nd-xm name="Quantity" node="el ement"/>
</field>

<field name="_unitPrice"
type="float"
direct="true">
<bi nd-xm nanme="Uni tPrice" node="el enent"/>
</field>

<field nane="_description"
type="string"
direct="true">

<bi nd- xm name="Descri ption" node="el enent"/>

</field>
</ cl ass>

</ mappi ng>

The following class is an example of how to use Castor XML Mapping to manipulate the file 'order.xml'. It
unmarshals the document ‘order.xml’, computes the total price, sets the total price in the java object and
marshal s the object model back into XML with the calculated price.

i nport org. exol ab. cast or. mappi ng. Mappi ng;
i nport org. exol ab. cast or. mappi ng. Mappi ngExcept i on;

i mport org.exol ab. castor.xm . Unnar shal | er;
i nport org. exol ab. castor.xm . Marshal |l er;

i nport java.io.| CException;
import java.io.Fil eReader;
import java.io.QutputStreanmWiter;
i mport org.xm . sax. | nput Sour ce;
public class nmain {
public static void main(String args[]) {
Mappi ng mappi ng = new Mappi ng();
try {
/1 1.
mappi ng. | oadMappi ng( " mappi ng. xm " );

/1 2. Unmarshal the data

Load the mapping information fromthe file

Unnar shal | er unmar = new Unnar shal | er (mappi ng) ;

MyOrder order = (MyOrder)unmar. unmar shal (new | nput Sour ce(new Fi | eReader ("order.xm ")));

// 3. Do some processing on the data
float total = order.getTotal Price();
Systemout.println("Oder total price
order.setTotal (total);

/1 4. marshal the data with the total

=" + total);

price back and print the XML in the consol e

Mar shal | er nmarshal l er = new Marshal | er (new Qut put StreanmWiter(Systemout));

mar shal | er. set Mappi ng( mappi ng) ;
mar shal | er. mar shal (order);

} catch (Exception e) {
Systemout.println(e);
return;
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1.2.5. xsi:type

Ordinarily, a mapping will only reference types that are concrete classes (i.e. not interfaces nor abstract
classes). The reason is that to unmarshal atype requires instantiating it and one cannot instantiate an interface.
However, in many real situations, object models depend on the use of interfaces. Many class properties are
defined to have interface types to support the ability to swap implementations. This is often the case in
frameworks.

The problem is that a different mapping must be used each time the same mode is to be used to
marshal/unmarshal an implementation that uses different concrete types. This is not convenient. The mapping
should represent the model and the specific concrete type used to unmarshal a document is a configuration
parameter; it should be specified in the instance document to be unmarshalled, not the mapping.

For example, assume avery simple object model of an engine that has one property that is a processor:

public interface |Processor {
public void process();
}

public class Engine {
private | Processor processor;
public | Processor getProcessor() {
return processor;

public void setProcessor (| Processor processor) {
thi s. processor = processor;
}

A typical mapping file for such adesign may be:

<mappi ng>
<cl ass nanme="Engi ne">
<map-to xm ="engi ne" />

<field nane="processor" type="|Processor" required="true">
<bi nd-xm nanme="processor" node="el enent" />
</field>

</cl ass>
</ mappi ng>

It is possible to use such a mapping and still have the marshal/unmarshal process work by specifying the
concrete implementation of IProcessor in the document to be unmarshalled, using the xsi:type attribute, as
follows:

<engi ne>
<processor xsi:type="java:com abc. M/Processor" />
</ engi ne>

In this manner, oneis till able to maintain only a single mapping, but vary the manner in which the document
is unmarshalled from one instance document to the next. This flexibility is powerful because it enables the
support of polymorphism within the castor xml marshalling framework.

Suppose we wanted the following XML instead:
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<engi ne>
<myProcessor/ >
</ engi ne>

In the above output our XML name changed to match the type of the class used instead of relying on the
xsi:type attribute. This can be achieved by modifying the mapping file as such:

<mappi ng>
<cl ass name="Engi ne">
<map-to xm ="engi ne" />
<field name="processor" type="I|Processor" required="true">
<bi nd- xm aut o- nam ng="deri veByC ass" node="el ement" />
</field>
</ cl ass>

<cl ass nane="M/Processor" >
<map-to xm ="nyProcessor" />
</ cl ass>

</ mappi ng>

1.2.6. Location attribute

Since 0.9.5

The location attribute allows the user to map fields from nested elements or specify a wrapper element for a
given field. Wrapper elements are simply elements which appear in the XML instance, but do not have a direct
mapping to an object or field within the object model.

For example to map an instance of the following class:

public class Foo {
private Bar bar = null;
public Foo();
public getBar() {

return bar;
}

public void setBar(Bar bar) {
this.bar = bar;
}

into the following XML instance:

<?xm version="1.0"?>
<f 00>;
<abc>
<bar>...</bar >
</ abc>
</ foo>

(notice that an 'abc' field doesn't exist in the Bar class) One would use the following mapping:

<?xm version="1.0"?>

<cl ass nane="Foo">
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<field name="bar" type="Bar">
<bi nd-xm name="bar" | ocation="abc"/>
</field>
</ cl ass>

</nﬁbbing>

Note the "location” attribute. The value of this attribute is the name of the wrapper element. To use more than
one wrapper element, the name is separated by aforward-slash as such:

<bi nd-xm name="bar" | ocati on="abc/xyz" />

Note that the name of the element is not part of the location itself and that the location is always relative to the
classin which the field is being defined. This works for attributes al so:

<bi nd-xm name="bar" | ocation="abc" node="attribute" />

will produce the following:

<?xm version="1.0"?>
<f 00>

<abc bar="..."/>;
</ foo>

1.2.7. Tips

Some helpful hints...

1.2.7.1. Automatically create a mapping file

Castor comes with atool that can automatically create a mapping from class files. Please see the XML FAQ for
more information.

1.2.7.2. Create your own FieldHandler

Sometimes to handle complex situations you'll need to create your own FieldHandler. Normally a FieldHandler
deals with a specific class and field, however generic, reusable FieldHandlers can also be created by extending
org.exolab.castor.mapping.GeneralizedFieldHandler or org.exolab.castor.mapping.AbstractFieldHandler. The
FieldHandler can be specified on the <field> element.

For more information on writing a custom FieldHandler please see the following: XML FieldHandlers.

1.2.7.3. Mapping constructor arguments (since 0.9.5)

You may map any attributes to constructor arguments. For more information on how to map constructor
arguments see the information available in the section on set-method above.

Please note that mapping elements to constructor arguments is not yet supported.

Tip: the XML HOW-TO section has aHOW-TO document for mapping constructor arguments.

1.2.7.4. Preventing Castor from checking for a default constructor (since 0.9.5)
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Sometimes it's useful to prevent Castor from checking for a default constructor, such as when trying to write a
mapping for an interface or type-safe enum. You can use the "undocumented” verify-constructable="false"
attribute on the <class> element to prevent Castor from looking for the default constructor.

1.2.7.5. Type safe enumeration mapping (since 0.9.5)

While you can always use your own custom FieldHandler for handling type-safe enumeration classes, Castor
does have a built-in approach to dealing with these types of classes. If the type-safe enum class has a public
static <type> valueOf(String) method Castor will call that method so that the proper instance of the
enumeration is returned. Note: You'll also need to disable the default constructor check in the mapping file (see
section 7.4 above to see more on this).

1.3. Configuring Castor XML (Un)Marshaller

1.3.1. Introduction

To be defined ...

1.3.2. Configuring the Marshaller

Before using the mvarshal | er class for marshalling Java objects to XML, the marshal | er can be fine-tuned
according to your needs by calling a variety of set-methods on this class. This section enlists the available
properties and provides you with information about their meaning, possible values and the default value.

Table 1.12. Marshaller properties

Name Description Values Default Since

suppressNamespaces true Or f al se fal se -

1.3.3. Configuring the Unmarshaller

Before using the unnarshal | er class for unmarshalling Java objects from XML, the Unnarshal | er can be
fine-tuned according to your needs by calling a variety of set-methods on this class. This section enlists the
available properties and provides you with information about their meaning, possible values and the default
value.

Table 1.13. Unmarshaller properties

Name Description Values Default Since

rootObject A Class instance - -
identifying the root
class to use for
unmarshalling.
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1.4. Usage of Castor and XML parsers

1.4.1. SAX/DOM

Being an XML data binding framework by definition, Castor XML relies on the availability of an XML
parser at run-time. In Java, an XML parser is by default accessed though either the DOM or the SAX APIs: that
implies that the XML Parser used needs to comply with either (or both) of these APIs.

With the creation of the JAXP API (and its addition to the Java language definition as of Java 5.0), Castor
internally has been enabled to allow usage of the JAXP interfaces to interface to XML parsers. As such, Castor
XML allowsthe use of a JAXP-compliant XML parser aswell.

By default, Castor ships with Apache Xerces 2.6.2. You may, of course, upgrade to a newer version of Apache
Xerces at your convenience, or switch to any other XML parser aslong asit is JAXP compliant or implements
aparticular SAX interface. Please note that users of Java 5.0 and above do not need to have Xerces available at
run-time, as JAXP and Xerces have both been integrated into the run-time library of Java.

For marshalling, Castor XML can equally use any JAXP complaint XML parser (or interact with an XML
parser that implements the SAX API), with the exception of the following special case: when using 'pretty
printing' during marshalling (by setting the corresponding property in cast or. properties to t rue) with Java
1.4 or below, Apache Xerces has to be on the classpath, as Castor XML internally uses Xerces XM.Seri al i zer
to implement this feature.

The following table enlists the requirements relative to the Java version used in your environment.

Table1.14. XML APIson various Java versions

Java 1.4 and below Java 5.0 and above
Xerces 2.6.2 -
XML APIs -

1.4.2. StAX

As of Castor 1.3.2, Castor XML can be used with a StAX-compliant parser to unmarshal from XML. Please see
Example 1.1, “XML produced in introspection mode” for StAX-specific unmarshal methods added to
org. exol ab. castor. xm . Unnar shal | er.

1.5. XML configuration file

1.5.1. News

» Added a section on how to access the properties as defined in the Castor properties file from within code.

* Release 1.2.1: : Added new org. exol ab. castor.xm .| eni ent.integer.validation property to allow
configuration of leniency for validation for Java properties generated from <xs: i nt eger > types during code
generation.
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* Release 1.2: : Access to the org. exol ab. castor. util.Local Configuration class has been removed
completely. To access the properties as used by Castor from code, please refer to the below section.

¢ Release 113 Added specid processing of proxied classes. The property
org.exolab.castor.xml.proxylnterfaces allows you to specify a list of interfaces that such proxied objects
implement. If your object implements one of these interfaces Castor will not use the class itself but its
superclass at introspection or to find class mappings and ClassDescriptors.

* Release 0.9.7: Added new org.exolab.castor.persist.useProxies property to alow configuration of JDBC
proxy classes. If enabled, JDBC proxy classes will be used to wrap java.sgl.Connection and
java. sql . Prepar edSt at enent instances, to allow for more detailed and complete JDBC statements to be
output during logging. When turned off, no logging statements will be generated at all.

1.5.2. Introduction

Castor uses a configuration file for environmental properties that are shared across all the Castor sub systems.
The configuration fileis specified as a Java properties file with the name cast or . properti es.

By definition, a default configuration file is included with the Castor XML JAR. Custom properties can be
supplied using one of the following methods. Please note that the custom properties specified will override the
default configuration.

« Placeafilenamed cast or. properti es anywhere on the classpath of your application.
* Placeafilenamed cast or. properti es in the working directory of your application.

» Use the system property org. castor. user. properties. | ocation to specify the location of your custom
properties.

Please note that Castor XML - upon startup - will try the methods given above in exactly the sequence as stated
above; if it managed to find a custom property file using any of the given methods, it will cancel its search.

When running the provided examples, Castor will use the configuration file located in the examples directory
which specifies additional debugging information as well as pretty printing of all produced XML documents.

The following properties are currently supported in the configuration file:

Table 1.15.
Name Description Values Default Since
org.exol ab.castor.xml . Priopspsctapeci fyitige. noeetype or attribute -

the type of XML attribute
node to use for

primitive  values,

either elenment or
attribute

org.exolab.castor.parséroperty specifying - - -
the class name of
the SAX XML
parser to use.

org.exolab.castor.parsé@pedgifilet @rhether to true andf al se fal se -
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Name Description Values Default Since
perform XML
document validation
by default.

org.exolab.castor.parsépmaiiepadesther to fal se andt rue fal se -
support XML
namespaces by
default.

org.exolab.castor.xml.Gpeatkagesa list of - - -
XML namespace to
Java package
mappings.

org.exolab.castor.xml.Reopedy specifying mixed , |ower , O | ower -
the 'type of the the name of a class
XML naming which extends
conventions to use. | org. exol ab. cast or. xm . XMLNani ng
Vaues of this
property must be
either ni xed , | ower
, or the name of a
class which extends
org. exol ab. cast or. xm . XM_Nani ng

org.castor.xml.java.nafiogerty specifying nul | -
naming conventions &  class  which
to use. Values of extends I nk
this property must ©'9: castor.xm . JavaNani ng.
be either nul | or the
name of a class
which extends I i nk
org. castor. xnl . JavaNam ng.

org.exolab.castor.marsBpHtifjesalvtiatiaen to f al se Or true true -
use validation
during marshalling.

org.exolab.castor.indegipecifies  whether fal se ortrue fal se -
XML documents (as
generated at
marshalling) should
use indentation or
not.

org.exolab.castor.sax.f8pegides additional A comma separated | ht t p: / / apache. or g/ xi / f eat ur es/ di sal | ow doct yp!
features for the list of SAX (parser)
XML parser. features (that might
or might not be
supported by the
specified SAX
parser).
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Name

Description

org.exol ab.castor.sax. fSpraidsesoteitalts to

be disbaled on the
underlying SAX
parser.

org.exolab.castor.regegpecifies the regular

expression validator
to use.

Values

A comma separated
list of SAX (parser)
features to be
disabled.

A class that
implements

Default Since

http://xm .org/ sax/features/external -general - el
http://xm .org/ sax/*@af"ur es/ ext er nal - par anet er
http://apache. org/ xm /features/nonvalidating/|

org. exol ab. castor.util.RegExpVal i dat or.

org.exolab.castor.xml. Spetiesertisther to fal se or true

apply strictness to
elements when
unmarshalling.

When enabled, the
existence of
gements in the
XML document,
which cannot be
mapped to a class,
causes a {@link
SAXException} to
be thrown. If set to

fase, these
‘unknown' elements
areignored.

org.exolab.castor.xml . SzetPhicsageiviappbiergs al se or true

the

ClassDescriptorResolver

should
(automatically)
search for and
consult with
package  mapping
files ( . castor.xn
) to retrieve class
descriptor
information

org.exolab.castor.xml.Spedizenfpctoryhat | A class name

XML serializers
factory to use.

org.exolab.castor.xml . [goeerfi eequenbettwlerf al se or t r ue

sequence order
validation should be
lenient.

org.exolab.castor.xml .lgmeeifiéd. validattbar fal se or true

id/href  validation
should be lenient.

org.exolab.castor. xml.frec/lidexidmther or | A list of proxy
not to search for an | interfaces

fal se -

true 1.0.2

org.exolab.castor.xml.X&rcesX ML SerializerFactory

fal se 1.1
fal se 1.1
- 1.1.3
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Name Description Values Default Since

proxy interface at
marshalling. If
property is  not
empty the objects to
be marshaled will
be searched if they
implement one of
the given interface
names. If the
interface is
implemented,  the
superclass will be
marshalled instead
of the classitself.

org.exol ab.castor.xml . [goeerfi estegevhathdatioal se or t r ue fal se 121
validation for Java
properties generated
from <xsinteger>
should be lenient,
i.e. alow forint s
aswell.

org.exolab.castor. xml . @pestdines the XML | 1.00r1.1 1.0 132
document  version
number to be used
during marshalling;
defaultsto 1.0.

Note

As of Castor 1.3.3, the default values for org.exol ab.castor.sax.features and
org. exol ab. cast or. sax. f eat ur es- t o- di sabl e have changed to include/disabl e selected features.

1.5.3. Accessing the properties from within code

As of Castor 1.1, it is possible to read and set the value of properties programmatically using the
get Property(String) andset Property(String, String) onthefollowing classes:

* org.exol ab. castor.xm . Unmar shal | er
* org.exol ab. castor.xm . Marshal | er
® org. exol ab. cast or. xnl . XM_Cont ext

Whilst using the setter methods on the first two classes will change the settings of the respective instances only,
using the setProperty() method on the org. exol ab. castor. xnl . XM.Context class will change the

configuration globally, and affect al org. exol ab. cast or. xni . Unrmar shal | er and
org. exol ab. cast or. xnl . Marshal | er instances created thereafter using the
or g. exol ab. castor. xm . XM_Cont ext . cr eat eUnmar shal | er () and
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org. exol ab. cast or. xni . XMLCont ext . cr eat eMar shal | er () methods.

1.6. Castor XML - Tips & Tricks

1.6.1. Logging and Tracing

When developing using Castor, we recommend that you use the various set LogwW i t er methods to get detailed
information and error messages.

Using a logger with or g. exol ab. cast or . mappi ng. Mappi ng Will provide detailed information about mapping
decisions made by Castor and will show the SQL statements being used.

Using a logger with org. exol ab. cast or. j do. JDO Will provide trace messages that show when Castor is
loading, storing, creating and deleting objects. All database operations will appear in the log; if an object is
retrieved from the cache or is not modified, there will be no trace of load/store operations.

Using a logger with or g. exol ab. cast or. xni . Unmar shal | er will provide trace messages that show conflicts
between the XML document and loaded aobjects.

A simple trace logger can be obtained from or g. exol ab. castor. util. Logger. This logger uses the standard
output stream, but prefixes each line with a short message that indicates who generated it. It can also print the
time and date of each message. Since logging is used for warning messages and simple tracing, Castor does not
reguire a sophisticated logging mechanism.

Interested in integratating Castor's logging with Log4J? Then see this question in the JDO FAQ.

1.6.2. Indentation

By default the marshaler writes XML documents without indentation. When developing using Castor or when
debugging an application that uses Castor, it might be desireable to use indentation to make the XML
documents human-readable. To turn indentation on, modify the Castor properties file, or create a new
properties file in the classpath (named cast or . properti es) with the following content:

or g. exol ab. castor.indent=true

Indentation inflates the size of the generated XML documents, and aso consumes more CPU. It is
recommended not to use indentation in a production environment.

1.6.3. XML:Marshal validation

It is possible to disable the validation in the marshaling framework by modifying the Castor properties file or
by creating anew propertiesfile in the classpath (named cast or . propert i es) with the following content:

or g. exol ab. cast or. marshal | i ng. val i dati on=f al se

1.6.4. NoClassDefFoundError
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Check your CLASSPATH, check it often, there is no reason not to!

1.6.5. Mapping: auto-complete

Note

This only works with Castor-XML.

To save time when writing your mappings, try using the auto-complete attribute of class. When using
auto-complete, Castor will introspect your class and automatically fill in any missing fields.

Example:

<cl ass nanme="com acne. Foo" aut o-conpl ete="true"/>

This is also compatible with generated descriptor files. You can use a mapping file to override some of the
behavior of a compiled descriptor by using auto-compl ete.

Note

Be careful to make sure you use the exact field name as specified in the generated descriptor filein
order to modify the behavior of the field descriptor! Otherwise, you'll probably end up with two
fields being marshaled!

1.6.6. Create method

Castor requires that classes have a public, no-argument constructor in order to provide the ability to marshal &
unmarshal objects of that type.

create-method is an optional attribute to the <fi el d> mapping element that can be used to overcome this
restriction in cases where you have an existing object model that consists of, say, singleton classes where
public, no-argument constructors must not be present by definition.

Assume for example that a class "A" that you want to be able to unmarshal uses a singleton class as one of its
properties. When attempting to unmarshal class"A", you should get an exception because the singleton property
has no public no-arg constructor. Assuming that a reference to the singleton can be obtained via a static
getlnstance() method, you can add a "create method" to class A like this:

public My/Si ngl et on get Si ngl et onProperty() {
return MySi ngl et on. get | nst ance();
}

and in the mapping file for class A, you can define the singleton property like this:

<field name="nySi ngl et onProperty"
type="com u2d. MySi ngl et on"
cr eat e- met hod="get Si ngl et onProperty">
<bi nd-xm name="ny-si ngl et on- property" node="el enent" />
</field>
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This illustrates how the create-method attribute is quite a useful mechanism for dealing with exceptional
situations where you might want to take advantage of marshaling even when some classes do not have
no-argument public constructors.

Note

As of this writing, the specified create-method must exist as a method in the current class (i.e. the
class being described by the current <cl ass> element). In the future it may be possible to use
external static factory methods.

1.6.7. MarshalListener and UnmarshalListener

Castor alows control on the object being marshaled or unmarshaled by a set of two listener interfaces:
MarshalListener and UnmarshalListener.

The MarshalListener interface located in org. exol ab. castor. xn listens to two different events that are
intercepted by the following methods:

« preMarshal: this method is called before an object gets marshaled.

» postMarshal: this method is called once an object has been marshal ed.

The UnmarshalListener located also in or g. cast or. xni listens to four different events that are intercepted by
the following methods:

initialized: this method is called once an object has been instantiated.

attributesProcessed: this method is called when the attributes have just been read and processed.

fieldAdded: this method is called when an object is added to a parent.

unmarshalled: this method is called when an object has been fully unmarshaled

Note: The unnar shal Li st ener had been part of or g. exol ab. castor. xni but as an extention of this interface
had been required a new interface in org.castor.xm  was introduced. Currently the
or g. exol ab. cast or. xm . Unmar shal Li st ener interface can still be used but is deprecated.

1.7. Castor XML: Writing Custom FieldHandlers

1.7.1. Introduction

Sometimes we need to deal with a data format that Castor doesn't support out-of-the-box, such as an
unsupported Date/Time representation, or we want to wrap and unwrap fields in Wrapper objects to get the
desired XML output without changing our object model. To handle these cases Castor allows specifying a
custom or g. exol ab. cast or . mappi ng. Fi el dHandl er which can do these varying conversions during calls to
the fields setter and getter methods.

Note

The FieldHandler is the basic interface used by the Castor Framework when accessing field values
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or setting them. By specifying a custom FieldHandler in the mapping file we can basically
intercept the callsto retrieve or set afield's value and do whatever conversions are necessary.

1.7.2. Writing a simple FieldHandler

When awriting a FieldHandler handler we need to provide implementations of the various methods specified in
the FieldHandler interface. The main two methods are the getValue and setValue methods which will basically
handle all our conversion code. The other methods provide ways to create a new instance of the field's value or
reset the field value.

Tip

It's actually even easier to write custom field handlers if we use a GeneralizedFieldHandler. See
more detailsin Section 1.7.3, “Writing a GeneralizedFieldHandler”

Let'stake alook at how to convert adate in the format YYYY-MM-DD using a custom FieldHandler. We want
to marshal the following XML input filet ext . xm :

<?xm version="1.0"?>
<r oot >2004- 05- 10</ r oot >

The class we'll be marshalling from and unmarshalling to looks as follows:

i nport java.util.Date;
public class Root {
private Date _date;

public Root() {
super () ;
}

public Date getDate() {
return _date;
}

public void setDate(final Date date) {
_date = date;

}

So we need to write a custom FieldHandler that takes the input String and converts it into the proper
java.util.Date instance:

i mport org. exol ab. cast or. mappi ng. Fi el dHandl er;
i nport org. exol ab. cast or. mappi ng. Fi el dDescr i ptor;
i mport org. exol ab. cast or. mappi ng. Val i di t yExcepti on;

i mport java.text.ParseException;
i nport java.text.Sinpl eDat eFor nat ;
import java.util.Date;

/**

* The FieldHandl er for the Date class

*

*/
public class MyDat eHandl er inplenents Fiel dHandl er
{
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private static final String FORMAT = "yyyy- MM dd";

/**
* Creates a new MyDat eHandl er instance
*/
public MyDat eHandl er () {
super ();
}

/

*

Returns the value of the field fromthe object.

@ar am obj ect The obj ect

@eturn The val ue of the field

@hrows |11 egal StateException The Java obj ect has changed and
is no longer supported by this handler, or the handler is not
conpatible with the Java object

E R

~

public Object getValue(final Object object) throws |II|egal StateException {
Root root = (Root)object;
Dat e val ue = root.getDate();
if (value == null) return null;
Si npl eDat eFormat formatter = new Si npl eDat eFor mat ( FORVAT) ;
Dat e date = (Date)val ue;
return formatter.fornat(date);

| **

* Sets the value of the field on the object.
* @ar am obj ect The obj ect
* @aram val ue The new val ue
* @hrows |11 egal StateException The Java obj ect has changed and
* is no longer supported by this handler, or the handler is not
* conpatible with the Java obj ect
* @hrows |11 egal Argunent Excepti on The val ue passed is not of
* a supported type
*/
public void setVal ue(Object object, Object val ue)
throws |11 egal StateException, |Ilegal Argument Exception {

Root root = (Root)object;
Si npl eDat eFormat formatter = new Si npl eDat eFor mat ( FORVAT) ;
Date date = null;

try {
date = formatter.parse((String)val ue);

cat ch(Par seException px) {
throw new ||| egal Argument Excepti on( px. get Message());

}
root . set Dat e(date);
}
/**
* Creates a new instance of the object described by this field.
*
* @aram parent The object for which the field is created
* @eturn A new instance of the field s value
* @hrows |11 egal StateException This field is a sinple type and
* cannot be instantiated
*

~

public Object new nstance(Object parent) throws ||| egal StateException {

//-- Since it's marked as a string...just return null,
//-- it's not needed.
return null;

}

/**

* Sets the value of the field to a default val ue.

*

* Reference fields are set to null, prinmtive fields are set to
* their default value, collection fields are enptied of all

* el ements.

*

* @ar am obj ect The obj ect
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* @hrows |11 egal StateException The Java obj ect has changed and
* is no longer supported by this handler, or the handler is not
* conpatible with the Java obj ect
*/
public void resetVal ue(Cbject object) throws |11 egal StateException, |IIlegal Argunment Exception {
((Root)obj ect).setDate(null);
}

Tip

The newlnstance method should return null for immutabl e types.

Note

There is also an or g. exol ab. cast or. mappi ng. Abst r act Fi el dHandl er that we can extend instead
of implementing FieldHandler directly. Not only do we not have to implement deprecated methods,
but we can also gain access to the FieldDescriptor used by Castor.

In order to tell Castor that we want to use our Custom FieldHandler we must specify it in the mapping file
mappi ng. xm :

<?xm version="1.0"?>
<mappi ng>
<cl ass nanme="Root ">
<field name="date" type="string" handl er =" MyDat eHandl er " >
<bi nd-xm node="text"/>
</field>
</ cl ass>
</ mappi ng>

We can now use asimple Test class to unmarshal our XML document:

i nport java.io.*;
i mport org. exol ab. castor. xm . *;
i nport org.exol ab. cast or. mappi ng. *;

public class Test {

public static void main(String[] args) {
try {

//--1o0ad mappi ng
Mappi ng mappi ng = new Mappi ng();
mappi ng. | oadMappi ng( " mappi ng. xm ") ;

Systemout. println("unmarshalling root instance:");
Systemout. println();

Reader reader = new Fil eReader("test.xm");

Unmar shal | er unmarshal | er = new Unmar shal | er (Root . cl ass);
unmar shal | er. set Mappi ng( mappi ng) ;

Root root = (Root) unnmarshaller.unnarshal (reader);
reader.cl ose();

System out. println("Root#getDate : " + root.getDate());

}
catch (Exception e) {

e.printStackTrace();
}

Castor (1.3.3) 41



Castor XML - XML data binding

Now simply compile the code and run!

% j ava Test
unmar shal | i ng root instance:

Root #get Date : Mon May 10 00: 00: 00 CDT 2004

After running our test program we can see that Castor invoked our custom FieldHandler and we got our
properly formatted date in our Root.class.

1.7.3.

Writing a GeneralizedFieldHandler

A org. exol ab. cast or. mappi ng. Gener al i zedFi el dHandl er IS an extension of FieldHandler interface where
we simply write the conversion methods and Castor will automatically handle the underlying get/set operations.
This alows us to re-use the same FieldHandler for fields from different classes that require the same
conversion.

The same FieldHandler we used above can be written as a GeneralizedFieldHandler as such:

i mport
i mport

i mport
i mport
i mport

| **

Note

Note: Currently the GeneralizedFieldHandler cannot be used from a binding-file for use with the
SourceGenerator, an enhancement patch will be checked into SVN for this feature, shortly after

0.9.6 final isreleased.

or g. exol ab. cast or. mappi ng. Gener al i zedFi el dHandl er;
or g. exol ab. cast or. mappi ng. Fi el dDescri ptor;

j ava. text . Par seExcepti on;
j ava. t ext . Si npl eDat eFor nat ;
java.util.Date;

* The FieldHandl er for the Date class

*

*/

public class MyDat eHandl er extends General i zedFi el dHandl er {

pr

/ *

*

ivate static final String FORMAT = "yyyy- M dd";

*

Creates a new MyDat eHandl er instance
/

public MyDateHandl er () {

}

super () ;

/ *

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

This nmethod is used to convert the val ue when the

get Val ue nethod is called. The getVal ue nmethod wl|
obtain the actual field value from given 'parent' object.
This convert nethod is then invoked with the field's

val ue. The value returned fromthis nmethod will be

the actual value returned by getVal ue nethod.

@ar am val ue the object value to convert after
perform ng a get operation
@eturn the converted val ue.

/

public Object convertUponGet (Cbject value) {

if (value == null) return null;

Si npl eDat eFormat formatter = new Si npl eDat eFor mat ( FORVAT) ;

Dat e date = (Date)val ue;
return formatter.format(date);
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*

* This nethod is used to convert the val ue when the

* setValue nethod is called. The setValue nethod wll

* call this method to obtain the converted val ue.

* The converted value will then be used as the value to
* set for the field.
*
*
*
*
*

@ar am val ue the object value to convert before
perform ng a set operation
@eturn the converted val ue.
/
public Object convertUponSet (Cbject value) {
Si npl eDat eFormat formatter = new Si npl eDat eFor mat ( FORVAT) ;
Date date = null;

try {
date = formatter. parse((String)val ue);
}

cat ch(Par seException px) {
throw new ||| egal Argunent Excepti on( px. get Message());

}
return date;
}
/**
* Returns the class type for the field that this
* GeneralizedFi el dHandl er converts to and from This
* should be the type that is used in the
* obj ect nodel .
* @eturn the class type of of the field

~

public C ass getFieldType() {
return Date.class;
}

/**

* Creates a new instance of the object described by

* this field.

*

* @aram parent The object for which the field is created
* @eturn A new instance of the field s value

* @hrows |11 egal StateException This field is a sinple

* type and cannot be instantiated

*/

public Object new nstance(Object parent) throws || egal StateException
{

//-- Since it's marked as a string...just return null,

/l-- it's not needed.

return null;
}

Everything else is the same. So we can re-run our test case using this GeneralizedFieldHandler and we'll get the
same result. The main difference is that we implement the convertUponGet and convertUponSet methods.

Notice that we never reference the Root class in our Gener al i zedFi el dHandl er . This allows us to use the same

exact Fi el dHandl er for any field that requires this type of conversion.

1.7.4. Use ConfigurableFieldHandler for more flexibility

In some situations, the Gener al i zedFi el dHandl er might not provide sufficient flexibility. Suppose your XML
document uses more than one date format. You could solve this by creating a Gener al i zedFi el dHandl er
subclass per date format, but that would lead to code duplication, which in itself is not desirable.

A Confi gurabl eFi el dHandl er iSaFi el dHandl er that can be configured in the mapping file with any kind and
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any number of parameters. You can simply configure two (or more) instances of the same
Conf i gur abl eFi el dHandl er class with different date format patterns. Here's a mapping file that uses a
Confi gur abl eFi el dHandl er to marshal and unmarshal the date field, ssimilar to the preceding examples:

<?xm version="1.0"?>
<nmappi ng>

<fi el d-handl er name="nyHandl er" cl ass="Fi el dHandl er | npl ">
<param nane="date-format" val ue="yyyyMvddHHMsBS"/ >
</fiel d-handl er>

<cl ass nanme="Root ">
<field name="date" type="string" handl er="nyHandl er"/>
</ cl ass>

</ mappi ng>

The field-handler element defines the Conf i gur abl eFi el dHandl er . The class must be an implementation of the
org.exolab.castor.mapping.ConfigurableFieldHandler interface. This instance is configured with a date format.
However, each implementation can decide which, and how many parametersto use.

Thefield handler instance is referenced by the field element, using the handler attribute.

Here's the ConfigurableFieldHandler implementation:

i mport java.text.ParseException;
i nport java.text.Sinpl eDat eFornat;
import java.util.Date;

i mport java.text.ParseException;

i nport java.text.Sinpl eDat eFor mat ;
i mport java.text. Dat eFornat;
import java.util.Date;

import java.util.Properties;

i nport org. exol ab. cast or. mappi ng. Confi gur abl eFi el dHandl er;
i nport org. exol ab. cast or. mappi ng. Fi el dHandl er;

i nport org. exol ab. cast or. mappi ng. Gener al i zedFi el dHandl er;

i nport org. exol ab. cast or. mappi ng. Val i di t yExcept i on;

public class FieldHandl erlnpl inplenments FieldHandl er, Confi gurabl eFi el dHandl er {
private DateFormat formatter;

public void setConfiguration(final Properties config) throws ValidityException {
String pattern = config.getProperty(“date-format");
if (pattern == null) {
throw new Val i dityException("Required paraneter \"date-format\" is mssing for Fiel dHandl erl
}

try {

formatter = new Sinpl eDat eFor mat (pattern);
} catch (Il1egal Argunment Exception e) {

throw new Val i dityException("Pattern \""+pattern+"\" is not a valid date format.");
}

*

Returns the value of the field fromthe object.

@ar am obj ect The obj ect

@eturn The value of the field

@hrows |11 egal StateException The Java obj ect has changed and
is no longer supported by this handler, or the handler is not
conpatible with the Java obj ect

I N

~

public Object getValue(Cbject object) throws |11 egal StateException {
Root root = (Root)object;
Dat e val ue = root.getDate();
if (value == null) return null;
return formatter.format(val ue);
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*

Sets the value of the field on the object.

@ar am obj ect The obj ect

@ar am val ue The new val ue

@hrows |11 egal StateException The Java obj ect has changed and
is no longer supported by this handler, or the handler is not
conpati ble with the Java obj ect

@hrows |11 egal Argunent Excepti on The val ue passed is not of
a supported type

I TR

-~

public void setVal ue(Obj ect object, Cbject val ue)

throws |11 egal StateException, |Ilegal Argument Exception {
Root root = (Root)object;

Date date = null;

try {

date = formatter.parse((String)val ue);
}
cat ch(Par seException px) {
throw new |11 egal Argunent Excepti on( px. get Message());

root . set Dat e(dat e) ;
}

/**

* Creates a new instance of the object described by this field.
* @aram parent The object for which the field is created

* @eturn A new instance of the field s val ue

* @hrows |11l egal StateException This field is a sinple type and
* cannot be instantiated

*/

public Object new nstance(Obj ect parent)

throws |11 egal StateException
{
//-- Since it's marked as a string...just return null,
//-- it's not needed.
return null;
}
/**
* Sets the value of the field to a default val ue.
*
* Reference fields are set to null, prinitive fields are set to
* their default value, collection fields are enptied of all
* el ement s.
*
* @ar am obj ect The obj ect
* @hrows |11 egal StateException The Java obj ect has changed and
* is no longer supported by this handler, or the handler is not
* conpatible with the Java obj ect
*

~

public void resetVal ue(Obj ect object)
throws |11 egal StateException, |11 egal Argunent Exception {
((Root ) obj ect).setDate(null);

This implementation is similar to the first MyDateHandler example on this page, except that is adds a
setConfiguration method as specified by the ConfigurableFieldHandler interface. All parameters that are
configured in the mapping file will be passed in as a Properties object. The implementing method is
responsible for processing the configuration data.

As a convenience, org.exolab.castor.mapping.AbstractFieldHandler aready implements
ConfigurableFieldHandler. However, the setConfiguration method is not doing anything. Any subclass of
AbstractFieldHandler only has to override this method to leverage the configuration capabilities. Since
AbstractFieldHandler and its subclass GeneralizedFieldHandler are useful abstract classes, you'd probably
want to use them anyway. It eliminates the need to implement the ConfigurableFieldHandler interface yourself.
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1.7.5. Reuse a Confi gur abl eFi el dHandl er for more than one field definition

Imagine a scenario where you want to use above Conf i gur abl eFi el dHandl er instance for more than onefield -
avalid use case as it promotes reuse.

<?xm version="1.0"?>
<mappi ng>

<fiel d-handl er name="nyFirstHandl er" class="Fi el dHandl er| npl ">
<param nane="date-format" val ue="yyyyMvddHHmMss"/ >
</fiel d- handl er >

<fiel d-handl er name="nySecondHandl er" cl ass="Fi el dHandl er| npl ">
<param nane="date-format" val ue="yyyy- M\ ddHH: mm ss"/ >
</fiel d- handl er >

<cl ass name="Root ">
<field name="firstDate" type="string" handl er="nyFirstHandl er"/>
<field name="secondDate" type="string" handl er="nyFirstHandl er"/>
<field name="thirdDate" type="string" handl er="nySecondHandl er"/ >
</ cl ass>

</ mappi ng>

For this to work, there's one more thing you will have to do: your Conf i gur abl eFi el dHandl er implementation
has to implement the d onabl eFi el dHandl er Mar ker interface and implement the copyFi el dHandl er ()
method. Asindicated by the name, please return a clone/copy of your Fi el dHand! er instance ... and you are all

Set.

A simplified sample implementation could look as follows, extending the Fi el dHandl er I npl class from the
previous section:

public class FieldHandl erlnpl inplenments FieldHandl er, Confi gurabl eFi el dHandl er, C onabl eFi el dHandl er Mar ker {

private DateFormat format;

public void setFornmat (DateFormat format) {
this.format = format;

}

@verride

publ i c Fi el dHandl er copyFi el dHandl er () {
Fi el dHandl er I npl handl er = new Fi el dHandl er | npl () ;
handl er . set Format (t hi s. get Format ());
return handl er;

1.7.6. No Constructor, No Problem!

A number of classes such as type-safe enum style classes have no constructor, but instead have some sort of
static factory method used for converting a string value into an instance of the class. With a custom
FieldHandler we can alow Castor to work nicely with these types of classes.

Tip
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Castor XML automatically supports these types of classesif they have a specific method:

public static {Type} val ueO (String)

Note

We're working on the same support for Castor JDO

Even though Castor XML supports the "valueOf" method type-safe enum style classes, we'll show you how to
write a custom handler for these classes anyway since it's useful for any type of class regardless of the name of
the factory method.

Let'slook at how to write a handler for the following type-safe enum style class, which was actually generated
by Castor XML (javadoc removed for brevity):

import java.io. Serializable;
i nport java.util.Enuneration;
i nport java.util.Hashtabl e;
public class Color inplenents java.io.Serializable {
public static final int RED TYPE = O;
public static final Color RED = new Col or (RED TYPE, "red");
public static final int GREEN TYPE = 1;
public static final Color GREEN = new Col or (GREEN_TYPE, "green");
public static final int BLUE TYPE = 2;
public static final Color BLUE = new Col or (BLUE_TYPE, "blue");
private static java.util.Hashtable _nenberTable = init();
private int type = -1;
private java.lang.String stringValue = null;
private Color(int type, java.lang. String value) {
super ();
this.type = type;
this.stringVal ue = val ue;
} //-- test.types.Color(int, java.lang. String)

public static java.util.Enuneration enunerate()

{
return _menber Tabl e. el ement s();
} //-- java.util.Enunerati on enunerate()

public int getType()

{
return this.type;
} //-- int getType()

private static java.util.Hashtable init()

{
Hasht abl e menbers = new Hasht abl e();
menbers. put ("red", RED);
nenbers. put ("green", GREEN);
nmenbers. put (" bl ue", BLUE);
return nenbers;

} //-- java.util.Hashtable init()
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public java.lang. String toString()

{
return this.stringVal ue;
} //-- java.lang. String toString()

public static Col or val ueO (java.lang. String string)

{
Obj ect obj = null;
if (string !'= null) obj = _nenberTabl e.get(string);
if (obj == null) {
String err = "'" + string + "' is not a valid Color";
throw new |11 egal Argunent Exception(err);
}

return (Color) obj;
} //-- test.types. Color val ueO (java.lang. String)

The GeneralizedFieldHandler for the above Color classis as follows (javadoc removed for brevity):

i nport org. exol ab. cast or. mappi ng. Gener al i zedFi el dHandl er;
i mport org. exol ab. cast or. mappi ng. Fi el dDescri ptor;

/**
* The FieldHandl er for the Color class
* %
/
public class Col or Handl er
ext ends General i zedFi el dHandl er

{

public Col orHandl er () {
super () ;

}

public Object convertUponGet (Cbject value) {
if (value == null) return null;
Col or col or = (Col or)val ue;
return color.toString();

}

public Object convertUponSet (Object val ue) {
return Col or.val ueX ((String)val ue);

}

public C ass getFieldType() {
return Col or. cl ass;

}

public Object new nstance( Object parent )
throws Il1egal StateException

{
//-- Since it's marked as a string...just return null,
//-- it's not needed.
return null;

}

}

That's all there really isto it. Now we just need to hook this up to our mapping file and run a sample test.

If we have aroot class Foo as such:

public class Foo {
private Color _color = null;
private int _size = 0;
private String _nane = null;

public Foo() {
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super () ;

}

public Col or getColor() {
return _col or;
}

public String get Name() ({
return _name;
}

public int getSize() {
return _size;
}

public void setCol or(Col or color) {
_color = color;
}

public void setNanme(String nanme) {
name = name;
}

public void setSize(int size) {
_size = size;
}

Our mapping file would be the following:

<?xm version="1.0"?>
<mappi ng>
<cl ass nane="Foo">
<field name="si ze" type="integer">
<bi nd-xm node="el emrent "/ >
</field>
<field nane="nanme" type="string"/>
<field nanme="col or" type="string" handl er =" Col or Handl er"/ >
</ cl ass>
</ mappi ng>

We can now use our custom FieldHandler to unmarshal the following xml input:

<?xm version="1.0"?>
<f 00>
<name>MyFoo</ nane>
<si ze>345</ si ze>
<col or >bl ue</ col or >
</ foo>

A sampletest classis asfollows:

import java.io.*;
i nport org. exol ab. castor.xm . *
i mport org. exol ab. cast or. mappi ng. *;

public class Test {

public static void main(String[] args) {
try {

/]--1oad mapping
Mappi ng mappi ng = new Mappi ng();
mappi ng. | oadMappi ng( " mappi ng. xm ") ;

System out . println("unnarshal | ing Foo:");
Systemout.println();
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Reader reader = new Fil eReader("test.xm");

Unmar shal | er unmarshal | er = new Unmar shal | er (Foo. cl ass);
unmar shal | er. set Mappi ng( mappi ng) ;

Foo foo = (Foo) unnarshall er. unnarshal (reader);

reader. cl ose();

System out. println("Foo#size : " + foo.getSize());

System out . print (" Foo#col or: ");

if (foo.getColor() == null) {
Systemout.printin("null");

}
el se {

System out. println(foo.getColor().toString());
}

PrintWiter pw = new PrintWiter(Systemout);
Mar shal | er marshal | er = new Marshal | er (pw);
mar shal | er . set Mappi ng( mappi ng) ;

mar shal | er. mar shal (fo00);

pw. fl ush();

catch (Exception e) {
e.printStackTrace();
}

1.7.7. Collections and FieldHandlers

Note

With Castor 0.9.6 and later, the GeneralizedFieldHandler automatically supports iterating over the
items of a collection and passing them one-by-one to the convertUponGet.

For backward compatibility or to handle the collection iteration yourself, smply add the following
to the constructor of your Gener al i zedFi el dHandl er implementation:

set Col | ectionlteration(false);

If you're going to be using custom field handlers for collection fields with a Gener al i zedFi el dHandl er using
versions of Castor prior to 0.9.6, then you'll need to handle the collection iteration yourself in the
convertUponGet method.

If you're not using a Gener al i zedFi el dHandl er, then you'll need to handle the collection iteration yourself in
the FieldHandler#getValue() method.

Tip

Since Castor incrementally adds items to collection fields, there usually is no need to handle
collections directly in the convertUponSet method (or the setValue() for those not using
Gener al i zedFi el dHandl er).

1.8. Best practice
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There are many users of Castor XML who (want to) use Castor XML in in high-volume applications. To
fine-tune Castor for such an environment, it is necessary to understand many of the product features in detail
and to be able to balance their use according to the application needs. Even though many of these features are
documented in various places, people frequently asked for a 'best practices document, a document that brings
together these technical topicsin one place and that presents them as a set of easy-to-use recipes.

Please be aware that this document is under construction. But still we believe that this document -- even when
in its conception phase -- provides valuable information to users of Castor XML.

1.8.1. General

1.8.1.1. Source Generator

It is not generally recommended to generate code into the default package, especially since code in the default
package cannot be referenced from code in any other package.

Additionally, we recommend that generated code go into a different package then the code that makes use of
the generated code. For example, if your application uses Castor to process an XML configuration file that is
used by code in the package or g. exanpl e. user di al og then we do not recommend that the generated code a so
go into that package. However, it would be reasonable to generate source to process this XML configuration
fileinto the package or g. exanpl e. user di al og. xm confi g.

1.8.2. Performance Considerations

1.8.2.1. General

Creating instances of org. exol ab. castor. xm . Marshal | er and org. exol ab. cast or. xm . Unmar shal | er for
the purpose of XML data binding is easy to achieve at the API usage level. However, details of APl use have
an impact on application performance; each instance creation involves setup operations.

Thisis generadly not an issue for one-off invocations; however, in a multi-threaded, high volume use scenario
this can be become a serious issue. Internally, Castor uses a collection of Descriptor classes to keep
information about the Java entities to be marshaled and unmarshaled. With each instance creation of
(Un)Marshaller, this collection will be built from scratch (again and again).

To avoid this initial configuration 'penalty’, Castor allows you to cache these Descriptor classes through its
org. exol ab. castor. xnl . O assDescri pt or Resol ver component. This cache allows reuse of these Descriptor
instances between (Un)Marshaller invocations.

1.8.2.2. Use of XMLContext - With and without a mapping file

With the introduction of the new org.exol ab.castor.xm .XM.Context class, the use of a
Cl assDescri pt or Resol ver has been greatly simplified in that such an instance is managed by the XML Context
per default. As such, thereés no need to pass a d assDescriptorResol ver instance to Marshall er/
Unmar shal | er instances anymore, asthis is done automatically when such instances are created through

* org.exol ab. castor. xn . XM_Cont ext . creat eMarshal | er ()

* org. exol ab. castor. xm . XM_Cont ext . cr eat eUnnar shal | er ()
For example, to create a Marshaller instance that is pre-configured with an instance of
O assDescri pt or Resol ver, use the following code fragment:
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Mappi ng nappi ng = new Mappi ng();
mappi ng. | oadMappi ng(new | nput Source(...));

XM.Cont ext context = new XM.Context();
cont ext . addMappi ng( mappi ng) ;

Mar shal | er marshal | er = context.createMarshaller();

In the case where no mapping file is wused, it is stll possible to instruct the
org. exol ab. castor. xnl . XM_.Cont ext t0 pre-load class descriptors for a given package via the methods
enlisted below.

As above, create an instance of or g. exol ab. cast or. xm . XM_Cont ext and configure it according to your needs
as shown below:

XM.Cont ext context = new XM.Context();
cont ext . addPackage("your . package. nane") ;

Mar shal | er marshal | er = context.createMarshaller();

The org. exol ab. cast or. xni . XM_Cont ext class provides for various methods to load class descriptors for
individual classes and/or packages.

Table 1.16. Methods on XML Context to create Un-/Marshaller objects

Method Description .castor. cdr

addd ass(d ass) on  Loads the class descriptor for one n/a
org. exol ab. cast or. xnl . XM_Cont exclass.

addd ass(d ass[]) on Loads the class descriptors for a n/a
or g. exol ab. cast or . xnl . XM_Cont excollection of classes.

addPackage(Stri ng) on | Loads the class descriptor for al | Required
or g. exol ab. cast or. xm . XM.Cont extlasses in the defined package.

addPackages(String[]) on Loads the class descriptor for al Required
or g. exol ab. cast or. xm . XML.Cont extlasses in the defined packages.

Note

For some of the methods, pre-loading class descriptords will only work if you provide the
.cast or. cdr filewith your generated classes (as generated by the XML code generator). If no such
file is shipped, Castor will not be able to pre-load the descriptors, and will fall back to its default
descriptor loading mechanism.

1.8.2.3. Use of Marshaller/lUnmarshaller

1.8.2.3.1. Use of ClassDescriptorResolver

When you do not use the Xwm.Context class, you will have to manualy manage your
org. exol ab. castor. xnl . XM.Cl assDescri ptorResolver. To do so, firss create an instance of
or g. exol ab. cast or. xnl . XM.Cl assDescr i pt or Resol ver using the following code fragment:
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XMLCl assDescri pt or Resol ver cl assDescri pt or Resol ver =

(XMLCl assDescri pt or Resol ver) C assDescri ptor Resol ver Factory. creat eCl assDescri pt or Resol ver ( Bi ndi ngType. XM.) ;

Mappi ngUnnar shal | er mappi ngUnnar shal | er = new Mappi ngUnnar shal | er () ;
Mappi ngLoader mappi ngLoader =

mappi ngunnar shal | er . get Mappi ngLoader ( mappi ng, Bi ndi ngType. XM.) ;
cl assDescri pt or Resol ver . set Mappi ngLoader ( mappi ngLoader) ;

and then reuse this instance as shown below:

Unnmar shal | er unmarshal |l er = new Unmarshal |l er ();
unmar shal | er. set Resol ver (cl assDescri pt or Resol ver);
unmar shal | er. unmarshal (...);

1.8.2.3.2. Use of ClassDescriptorResolver for pre-loading compiled
descriptors

When you are not using a mapping file, but you have generated Java classes and their corresponding descriptor
classes using the Castor XML code generator, you might want to instruct the
org. exol ab. castor. xnl . XM.O assDescri ptor Resol ver to pre-load class descriptors (as enumerated
explicitly or for a given package) using various add* methods.

As above, create an instance of
org. exol ab. cast or. xm . XM.Cl assDescr i pt or Resol ver " >XM.Cl assDescr i pt or Resol ver using the following
code fragment:

XM_.O assDescri pt or Resol ver cl assDescri pt or Resol ver = (XM C assDescri pt or Resol ver)
Cl assDescri pt or Resol ver Fact ory. creat eC assDescri pt or Resol ver ( Bi ndi ngType. XM.) ;

cl assDescri pt or Resol ver. set G assLoader (...);

cl assDescri pt or Resol ver. addC ass("your. package. nane. A") ;

cl assDescri pt or Resol ver. addCl ass("your. package. nane. B") ;

cl assDescri pt or Resol ver. addC ass("your. package. nane. C") ;

and then reuse this instance as shown above. Alternatively, add complete packages to the resolver configuration
asfollows:

XM_.C assDescri pt or Resol ver cl assDescri pt or Resol ver = (XM C assDescri pt or Resol ver)
Cl assDescri pt or Resol ver Fact ory. creat eC assDescri pt or Resol ver ( Bi ndi ngType. XM.) ;

cl assDescri pt or Resol ver. set Cl assLoader(...);

cl assDescri pt or Resol ver. addPackage( " your. package. nane") ;

The or g. exol ab. castor. xnl . XM_.O assDescri pt or Resol ver interface provides various other methods to load
class descriptors for individual classes and/or packages.

Table 1.17. blah
Method Description Requires. cast or. cdr
addd ass(String) Loads the class descriptor for one  No
class.
addd ass(String[]) Loads the class descriptors for a No

collection of classes.
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Method Description Requires. castor. cdr

addPackage( St ri ng) Loads the class descriptors for al Yes
classes in the package defined.

addPackages(String[]) Loads the class descriptors for all Yes
classes in the package defined.

Note

For some of the methods, pre-loading class descriptords will only work if you provide the
.castor. cdr filewith your generated classes (as generated by the XML code generator). If no such
file is shipped, Castor will not be able to pre-load the descriptors, and will fall back to its default
descriptor loading mechanism.

1.9. Castor XML - HOW-TO's

1.9.1. Introduction

This is a collection of HOW-TOs. The Castor project is actively seeking additional HOW-TO contributors to
expand this collection. For information on how to do that, please see 'How to write a How-to'.

1.9.2. Documentation

» How to Author aHow-To (Author wanted!)

How to Author an FAQ (Author wanted!)

How to Author a Code Snippet (Author wanted!)

How to Author Core Documentation (Author wanted!)

1.9.3. Contribution

* How to submit an XML -specific bug report

* How to prepare a patch

* How to Contribute a Patch via Jira (Author wanted!)

* How to run Castor XML 's test suite

1.9.4. Mapping

* How to use XML Context for un-/marshalling

* How to map acollection of elements
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* How to map a map/hashtable of e ements

* How to map alist of elements at the root

¢ How to map constructor arguments

¢ How to map an inner class

* How to Unmarshal raw XML segments into arbitrary types

* How to use referencesin XML and Castor

* How to wrap a collection with awrapper element

* How to prevent a collection from being exposed

* How to write a configurable field handler

e How to map text content

* How to work with wrapper elements around collections

* How to work marshal XML documents with version 1.1

1.9.5. Validation

* How to use XML validation

1.9.6. Source generation

* How to use abinding file with source generation

1.9.7. Others

* How to implement a custom serializer

* How to fetch DTDs and XML Schemas from JAR files

* How to marshal Hibernate proxies

1.10. XML FAQ

This section provides answers to frequently answered questions, i.e. questions that have been asked repeatedly
on one of the mailing lists. Please check with these F.A.Q.s frequently, as addressing questions that have been
answered in the past already again and again places an unnecessary burden on the committers/contributors.

This section is structured aong the lines of the following areas ...

» Section 1.10.1, “General”
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e Section 1.10.2, “Introspection”

» Section 1.10.3, “Mapping”

» Section 1.10.4, “Marshalling”

« Section 1.10.5, “ Source code generation”
* Section 1.10.6, “Miscellaneous’

e Section 1.10.7, “Seridization”

1.10.1. General

1.10.1.1. How do | set the encoding?

Create a new instance of the Mar shal | er class and use the set Encodi ng method. Y ou'll also need to make sure
the encoding for the Writer is set properly as well:

String encoding = "1 SO 8859-1";

Fi | eCut put Stream fos = new Fil eCut put Strean("result.xm");

Qut put StreamNiter osw = new Quput StreaniWiter(fos, encoding);
Marshal | er marshal |l er = new Marshal | er (osw);

mar shal | er . set Encodi ng( encodi ng) ;

1.10.1.2. I'm getting an error about 'xml' prefix already declared?

Note

For Castor 0.9.5.2 only

The issue occurs with newer versions of Xerces than the version 1.4 that ships with Castor. The older version
works OK. For some reason, when the newer version of Xerces encounters an "xml" prefixed attribute, such as
"xml:lang", it tries to automatically start a prefix mapping for "xml". Which, in my opinion, is technically
incorrect. They shouldn't be doing that. According to the w3c, the "xml" prefix should never be declared.

The reason it started appearing in the new Castor (0.9.5.2), is because of a switch to SAX 2 by default during
unmarshaling.

Solution: A built in work-around has been checked into the Castor SVN and will automatically exist in any
post 0.9.5.2 releases. For those who are using 0.9.5.2 and can't upgrade, | found a simple workaround (tested
with Xerces 2.5). At first | thought about disabling namespace processing in Xerces, but then realized that it's
already disabled by default by Castor ... so | have no idea why they call #startPrefixMapping when namespace
processing has been disabled. But in any event... explicitly enabling namespace processing seems to fix the
problem:

inthecast or. properti es file, change the following line:

or g. exol ab. cast or. par ser. nanmespaces=f al se
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to:

or g. exol ab. cast or. par ser. namespaces=t r ue

Note

Thiswork-around has only been tested with Xerces 2.5 and above.

1.10.1.3. Why is my 'get' method called twice?

The get method will be called a second time during the validation process. To prevent this from happening,
simply disable validation on the Marshaller or Unmarshaller.

1.10.1.4. How can | speed up marshalling/unmarshalling performance?

» Cachethe descriptors!

i mport org. exol ab. castor.xm . Cl assDescri pt or Resol ver;
i nport org. exol ab. castor.xm . Unmar shal | er;
i mport org. exol ab. castor.xm . util.C assDescri ptorResol verl npl ;

Cl assDescri pt or Resol ver cdr = new C assDescri pt or Resovl erl npl () ;

Unmar shal | er unm = new Unmarshaller(...);
unm set Resol ver (cdr);

By reusing the same d assDescri pt or Resol ver any time you create an Unmarshaller instance, you will be
reusing the existing class descriptors previously loaded.

* Disablevadidation

unm set Val i dati on(fal se);

* Reuse objects

To cut down on abject creation, you can reuse an existing object model, but be careful because this is an
experimental feature. Create an Unmarshaller with your existing root object and set object reuse to true...

Unnar shal | er unm = new
Unmar shal | er (nmyQbj ect Root ) ;

unm set ReuseObj ect s(true);

* If you have enabled pretty-printing (indenting), then disable it. The Xerces Serializer is much slower with
indenting enabled.
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e Try changing parsers to something other than Xerces.

There are probably other approaches you can use as well, but those seem to be the most popular ones. Let us
know if you have a solution that you think we should add here.

1.10.1.5. How do lignore elements during unmarshalling?

e Usethe Unnarshal | er #set | gnor eExt r aEl enent s() method:

Unmar shal | er unm = new Unmarshaller(...);
unm set | gnor eExt r aEl ement s(true);

If any elements appear in the XML instance that Castor cannot find mappings for, they will be skipped.

e Youcanalso settheorg. exol ab. castor. xm . strictel ements property inthecastor. properties file

org. exol ab. castor.xm . strictel ements=true

1.10.1.6. Where does Castor search for the castor.properties file?

Castor loads the castor.propertiesin the following order:

e From classpath (usually from the jar file)
e From {javahome}/lib (if present)
» From the local working directory

Each properties file overrides the previous. So you don't have to come up with a properties file with al the
properties and values, just the ones you want to change. This also means you don't have to touch the properties
filefound inthejar file.

Note
Note: You can aso use Local Configuration. getlnstance().get Properties() to change the
properties values programatically.

1.10.1.7. Can | programmatically change the properties found in the castor.properties file?

Yes, many of these properties can be set directly on the Marshaler or Unmarshaller, but you can also use
Local Confi guration. get | nstance(). get Properties() tochange the propertiesvalues programaticaly.

1.10.2. Introspection

1.10.2.1. Can private methods be introspected?

Castor does not currently support introspection of private methods. Please make sure proper public accesssor
methods are available for all fields that you wish to be handled by the Marshalling Framework.
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1.10.3. Mapping

1.10.3.1. My mapping file seems to have no effect!

Make sure you are not using one of the static methods on the Marshaller/Unmarshaller. Any configuration
changes that you make to the Marshaller or Unmarshaller are not avail able from the static methods.

1.10.3.2. Are there any tools to automatically create a mapping file?

Y es! We provide one such tool, see or g. exol ab. cast or. t ool s. Mappi ngTool . There are some 3rd party tools
aswell.

1.10.3.3. How do | specify a namespace in the mapping file?

For a specific field you can use a QName for the value of the bind-xml name attribute as such:

<bi nd-xm name="foo: bar" xm ns: foo="http://ww. acne. com f 00"/ >

Note: The namespace prefix is only used for qualification during the loading of the mapping, it is not used
during Marshaling. To map namespace prefixes during marshaling you currently need to set these via the
Marshaler directly.

For a class mapping, use the <map-to> element. For more information see the XML Mapping documentation .

1.10.3.4. How do | prevent a field from being marshaled?

Set the transient attribute on the <bind-xml> element to true:

<bi nd-xm transient="true"/>

Note: Y ou can aso set transient="true" on the <field> element.

1.10.4. Marshalling

1.10.4.1. The XML is marshalled on one line, how do | force line-breaks?
For all versions of Castor:

To enable pretty-printing (indenting, line-breaks) just modify the castor.properties file and uncomment the
following:

# True if all docunents shoul d be indented on output by default
#
#or g. exol ab. castor. i ndent =true

Note: Thiswill slow down the marshalling process

1.10.4.2. What is the order of the marshalled XML elements?
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If you are using Castor's default introspection to automatically map the objects into XML, then there is no
guarantee on the order. It simply depends on the order in which the fields are returned to Castor using the Java
reflection API.

Note: If you use a mapping file Castor will generate the XML in the order in which the mapping file is
specified.

1.10.5. Source code generation

1.10.5.1. Can l use a DTD with the source generator?

Not directly, however you can convert your DTD to an XML Schema fairly easily. We provide a tool (
org. exol ab. castor. xni . dt d. Converter ) to do this. You can aso use any number of 3rd-party tools such as
XML Spy or XML Authority.

1.10.5.2. My XML output looks incorrect, what could be wrong?

Also: | used the source code generator, but all my xml element names are getting marshaled as lowercase with
hyphens, what's up with that?

Solution: Are the generated class descriptors compiled? Make sure they get compiled along with the source
code for the object model.

1.10.5.3. The generated source code has incorrect or missing imports for imported schema
types

Example: Castor generates the following:

i mport types. Foo;

instead of :

i nport com acne. types. Foo;

This usually happens when the namespaces for the imported schemas have not been mapped to appropriate java
packages in the castorbuilder.propertiesfile.

Solution:

» Makesurethecast orbui | der. properties isinyour classpath when you run the SourceGenerator.

« Uncomment and edit the or g. exol ab. cast or . bui | der. nspackages property. Make sure to copy the value
of the imported namespace exactly as it's referred to in the schema (i.e. trailing slashes and case-sensitivity
matter!).

For those using 0.9.5.1, you'll need to upgrade due to abug that is fixed in later releases.

1.10.5.4. How can | make the generated source code more JDO friendly?
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For Castor 0.9.4 and above:

Castor JDO requires a reference to the actual collection to be returned from the get-method. By default the
source generator does not provide such a method. To enable such methods to be created, simple add the
following line to your cast or bui | der . properti es file:

or g. exol ab. cast or. bui | der. extraCol | ecti onMet hods=t r ue

Note: The default cast or bui | der . properti es file hasthis line commented out. Simply uncomment it.

Y our mapping file will also need to be updated to include the proper set/get method names.

1.10.6. Miscellaneous

1.10.6.1. Is there a way to automatically create an XML Schema from an XML instance?

Yes! We provide such a tool. Please see org. exol ab. cast or. xnl . schema. uti| . XMLI nst ance2Scherma . It's
not 100% perfect, but it does a reasonable job.

1.10.6.2. How to enable XML validation with Castor XML

To enable XML validation at the parser level, please add propertiesto your cast or . properti es file asfollows:

or g. exol ab. castor. parser. nanespaces=true

org. exol ab. castor. sax. features=http://xm . org/ sax/features/validation,)\
http://apache. org/ xm / f eat ures/ val i dati on/ schema, \

http://apache. org/ xm / f eat ures/ val i dati on/ schema-ful | - checki ng

Please note that the example given relies on the use of Apache Xerces, hence the apache. org properties;
similar options should exist for other parsers.

1.10.6.3. Why is mapping ignored when using a FieldHandlerFactory

When using a custom FieldHandlerFactory asin the following example

Mappi ng mapping = ... ;

Fi el dHandl er Fact oyt fact ory =

Marshal l er m = new Marshal | er(wuter)

Cl assDescri pt or Resol verl npl cdr = new C assDescri pt or Resol ver | npl ();
cdr. getlntrospector().addFi el dHandl er Fact ory(factory);

m set Resol ver (cdr);

mar shal | er . set Mappi ng( mappi ng) ;

please make sure that you set the mapping file after you set the ClassDescriptorResolver. You will note the
following in the Javadoc for
or g. exol ab. castor.xm . Marshal | er. ht m #set Resol ver (or g. exol ab. castor. xm . G assDescri pt or Resol ver)

Note
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Note: This method will nullify any Mapping currently being used by this Marshaller

1.10.7. Serialization

1.10.7.1. Is it true that the use of Castor XML mandates Apache Xerces as XML parser?

Yes and no. It actually depends. When requiring pretty printing during marshalling, Castor internally relies on
Apache's Xerces to implement this feature. As such, when not using this feature, Xerces is not a requirement,
and any JAXP-compliant XML parser can be used (for unmarshalling).

In other words, with the latter use case, you do not have to download (and use) Xerces separetely.

1.10.7.2. Do I still have to download Xerces when using Castor XML with Java 5.0?

No. Starting with release 1.1, we have added support for using the Xerces instance as shipped with the
JRE/IDK for seriadization. As such, for Java 5.0 users, this removes the requirement to download Xerces
separately when wanting to use 'pretty printing' with Castor XML during marshalling.

To enable this feature, please change the following properties in your local castor. properties file (thus
redefining the default value) as shown below:

# Defines the XM. parser to be used by Castor.
# The parser nust inplenment org.xm .sax. Parser.
or g. exol ab. cast or. par ser =or g. xm . sax. hel pers. XM_Reader Adapt er

# Defines the (default) XM. serializer factory to use by Castor, which nust

# inpl enent org.exol ab. castor.xm . SerializerFactory; default is

# org. exol ab. castor. xm . XercesXM.Seri al i zer Factory

org. exol ab. castor.xm . serializer.factory=org. exol ab. castor. xnml . Xer cesJDK5XM_Seri al i zer Factory

# Defines the default XM. parser to be used by Castor.
or g. exol ab. cast or. par ser =com sun. or g. apache. xer ces. i nt ernal . par sers. SAXPar ser
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Chapter 2. XML code generation

2.1. Why Castor XML code generator - Motivation

tbd

2.2. Introduction

2.2.1. News

2.2.1.1. Source generation & Java field naming conventions

Starting with release 1.3.3, the Castor source generator supports a new naming scheme for Java field names,
which will be enabled by default. As such, Javafield names as generated will follow more closely the standard
Java property naming conventions. Should there be a heed to keep using the old naming schema, please amend
the following property in your custom cast or bui | der . properti es file:

Property specifying whether for Java field nanes the ol d nam ng conventions
shoul d be used

#

#

#

#

# Possi bl e val ues:
# - true

# - false (default)
#

#

#

#

#

o]

<p|‘ e>
org. exol ab. castor. buil der.field-namng.old = fal se
</ pre>

rg. exol ab. castor. bui | der. fi el d- nam ng. ol d=t rue

2.2.1.2. Source generation & Java 5.0

1. Since release 1.0.2, the Castor source generator supports the optional the generation of Java 5.0 compliant
code.

2. With release 1.3, the XML code generator will generate Java 5.0 compliant code by default.

With support for Java 5.0 enabled, the generated code will support the following Java 5.0-specific artifacts:

» Use of parameterized collections, e.g. ArrayLi st <Stri ng>.
» Useof @verri de annotations with the generated methods that require it.

e Use of @uppr essWar ni ngs with "unused" method parameters on the generated methods that needed it.

Added "enum" to the list of reserved keywords.

To disable this feature (on by default), please amend the following property in your custom
castorbui | der. properti es file:
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Speci fi es whether the sources generated shoul d be source conpatible with
Java 1.4 or Java 5.0. Legal values are "1.4" and "5.0". Wen "5.0" is
sel ected, generated source will use Java 5 features such as generics and
annot at i ons.

Defaults to "5.0".

O H H H H HH

rg. exol ab. castor. bui | der. j avaVer si on=5. 0

2.2.2. Introduction

Castor's Source Code Generator creates a set of Java classes which represent an object model for an XML
Schema (W3C XML Schema 1.0 Second Edition, Recommendation), as well as the necessary Class Descriptors
used by the marshaling framework to obtain information about the generated classes.

Note

The generated source files will need to be compiled. A later release may add an Ant taskdef to
handle this automatically.

2.2.3. Invoking the XML code generator

The XML code generator can be invoked in many ways, including by command line, via an Ant task and via
Maven. Please follow the below links for detailed instructions on each invocation mode.

¢ Section 2.5.3, “Command line”
¢ Section 2.5.1, “Ant task definition”

» Maven plugin for Castor XML

2.2.4. XML Schema
The input file for the source code generator is an XML schemafootnote>. The currently supported version is

the W3C XML Schema 1.0, Second Edition 2. For more information about XML schema support, check
Section 2.6, “XML schema support”.

2.3. Properties

2.3.1. Overview

Please find below a list of properties that can be configured through the builder configuration properties, as
defined in either the default or a custom XML code generator configuration file. These properties allow you to
control various advanced options of the XML source generator.

XML Schemais aW3C Recommendation
2Castor supports the XML Schema 1.0 Second Edition
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Table 2.1. <column> - Definitions
Option Description

org.exolab.castor.builder.javaV ef3mnpliance with
Javaversion

org.exolab.castor.builder.forceJavadEouras the code
generator to create
‘old Javal.4
enumeration classes
eveninJava5
mode.

org.exolab.castor.builder.boundpropé&asration of
bound properties

org.exolab.castor.builder.javacl assmasmgeneration
mode

org.exolab.castor.builder.superdBishal super class
(for al classes
generated)

Values

1.4/5.0

truelfal se

truelfal se

el enent /t ype

Any valid class

name

Default
14

false

fal se

el enment

Sinceversion

1.0.2

113

0.8.9

091

0.8.9

org.exolab.castor.builder.nspackdgds namespace to
package name

mapping

A series of
mappings

0.8.9

org.exolab.castor.builder.equal smetGatieration of
equal s/hashCode()
method

org.exolab.castor.builder.useCycleBredkerof cycle
breaker codein
generated
equal s/hashCode()
method

org.exolab.castor.builder.primitivetowpmmiation of
Object wrappers
instead of primitives

xolab.castor. builder.automati cConf| BpBesutatidrether
automatic class

name conflict
resolution should

be used or not

g.exolab.castor.builder.extraCol | ecti Spiebetrexiahether
extra (additional)
methods should be
created for
collection-style
fields. Set thisto
trueif you want
your code to be

truelfal se

truelfal se

truelfal se

truelfal se

truelfal se

fal se

true

fal se

fal se

fal se

091

132

094

111

09.1
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Option Description Values Default Sinceversion

more compatible
with Castor JDO or
other persistence
frameworks.

rg.exolab.castor.builder.jcl asskri gt@klistbileaayvai able | der . printing. Wi terJd assPi/at er Fact ory/ 121
or g. exaodes tas(HCless! der . printing. Tenpl at eJd assPri nt er Fact ory
printing during
XML code
generation.

X0l ab.castor.buil der.extraDocumenisiaaViethodscther truelfal se fal se 12
extra
members/methods
for extracting XML
schema
documentation
should be made
available.

2.3.2. Customization - Lookup mechanism

By default, the Castor XML code generator will look for such a property file in the following places:

1. If no custom property file is specified, the Castor XML code generator will use the default builder
configuration properties at or g/ exol ab/ cast or / bui | der/ cast or bui | der . properties as shipped as part of
the XML code generator JAR.

2. If a file named castorbuil der.properties is available on the CLASSPATH, the Castor XML code
generator will use each of the defined property values to override the default value as defined in the default
builder configuration properties. Thisfile is commonly referred to as a custom builder configuration file.

2.3.3. Detailed descriptions

2.3.3.1. Source generation & Java 5.0

As of Castor 1.0.2, the Castor source generator now supports the generation of Java 5.0 compliant code. The
generated code - with the new feature enabled - will make use of the following Java 5.0-specific artifacts:

» Use of parameterized collections, e.g. ArrayList<String>.

Use of @Override annotations with the generated methods that requireit.

Use of @SupresswWarnings with "unused" method parameters on the generated methods that needed it.

Added "enum" to the list of reserved keywords.

To enable this feature (off by default), please uncomment the following property in your custom
castorbui | der. properti es file:

Castor (1.3.3) 66



XML code generation

# This property specifies whether the sources generated
# should conply with java 1.4 or 5.0; defaults to 1.4
or g. exol ab. cast or. bui | der. j avaVer si on=5. 0

2.3.3.2. SimpleType Enumerations

In previous versions, castor only supported (un)ymarshalling of "simple" javab enums, meaning enums where all
facet values are valid java identifiers. In these cases, every enum constant name can be mapped directly to the
xml value. See the following example:

<xs:sinmpl eType name="Al phabeti cal Type">
<xs:restriction base="xs:string">
<xs: enuneration val ue="A"/>
<xs:enuneration val ue="B"/>
<xs: enuneration val ue="C'/ >
</xs:restriction>
</ xs: si npl eType>

publ i c enum Al phabeti cal Type {
A B, C
}

<r oot >
<Al phabet i cal Type>A</ Al phabeti cal Type>
</root >

So if thereis at least ONE facet that cannot be mapped directly to avalid java identifier, we need to extend the
enum pattern. Examples for these cases are value="5" or value="-s'. Castor now introduces an extended
pattern, similar to the jaxb2 enum handling. The actual value of the enumeration facet is stored in a private
String property, the name of the enum constant is trandated into a valid identifier. Additionally, some
convenience methods are introduced, details about these methods are described after the following example:

<xs:si npl eType name="ConpositeType">
<xs:restriction base="xs:string">
<xs:enuneration val ue="5"/>
<xs: enuneration val ue="10"/>
</xs:restriction>
</ xs: si npl eType>

publ i c enum Conposi t eType {
VALUE 5("5"),
VALUE_10("10");

private final java.lang.String val ue
private ConpositeType(final java.lang.String value) {

this.value = val ue;
}

public static ConpositeType fronvVal ue(final java.lang.String value) {
for (ConpositeType c: ConpositeType.values()) {
if (c.value.equal s(value)) {
return c;
}
}

throw new |11 egal Argunent Excepti on(val ue);
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}

public java.lang. String value() {
return this.val ue
}

public java.lang.String toString() {
return this.value
}

<r oot >
<Conposi t eType>5</ Conposi t eType>
</ r oot >

2.3.3.2.1. Unmarshalling of complex enums

Castor uses the static void fronval ue(String val ue) method to retrieve the correct instance from the value in
the XML input file. In our example, theinput is"5", fromValue returns Conposi t eType. VALUE_5.

2.3.3.2.2. Marshalling of complex enums

Currently, we have to distinguish between enums with a class descriptor and the ones without. If you are using
class descriptors, the EnumerationHandler uses the value() method to write the xml output.

If no descriptor classes are available, castor uses per default the t oSt ri ng() method to marshall the value. In
this case, the override of the java.lang.EnumtoString() method is mandatory, because
java.lang. EnumtoString() returns the NAME of the facet instead of the VALUE. So in our example,
VALUE_10 would be returned instead of "10". To avoid this, castor expects an implementation of t oStri ng()
that returnst hi s. val ue.

2.3.3.2.3. Source Generation of complex enums

If the java version is set to "5.0", the new default behavior of castor is to generate complex javab enums for
simpleType enumerations, as described above. In java 1.4 mode, nothing has changed and the old style
enumeration classes using a HashMap are created.

Users, who are in java5 mode and still want to use the old style java 1.4 classes, can force this by setting the
new or g. exol ab. cast or. bui | der . f or ceJava4Enuns property to true as follows:

Forces the code generator to create 'old" Java 1.4 enuneration classes instead
of Java 5 enuns for xs:sinpleType enunerations, even in Java 5 node

- false (default)
- true

#

#

#

# Possi bl e val ues:

#

#

or g. exol ab. cast or. bui | der. f or ceJavad4Enuns=f al se

2.3.3.3. Bound Properties

Bound properties are "properties' of a class, which when updated the class will send out a
j ava. beans. Proper t yChangeEvent to al registeredj ava. beans. Proper t yChangeLi st ener s.

To enable bound properties, please add a property definition to your custom builder configuration file as
follows:

# To enabl e bound properties uncomment the follow ng |ine. Please
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# note that currently *all* fields will be treated as bound properties
# when enabled. This will change in the future when we introduce

# fine grained control over each class and it's properties.

#

or g. exol ab. cast or. bui | der. boundpr operti es=true

When enabled, all properties will be treated as bound properties. For each class that is generated a
set Propert yChangeLi st ener method is created as follows:

| **

* Registers a PropertyChangeListener with this class.
* @aram pcl The PropertyChangelLi stener to register.

**/
public voi d addPropertyChangeli stener (java.beans. PropertyChangelLi stener pcl)

{
propertyChangeli st eners. addEl enent (pcl);
} //-- void addPropertyChangeli st ener

Whenever a property of the classis changed, aj ava. beans. Propert yChangeEvent Will be sent to all registered
listeners. The property name, the old value and the new value will be set in the
java.beans.PropertyChangeEvent.

Note
To prevent unnecessary overhead, if the property is a collection, the old value will be null.

2.3.3.4. Class Creation/Mapping

The source generator can treat the XML Schema structures such as <conpl exType> and <el ement > in two main
ways. The first, and current default method is called the "element” method. The other is caled the "type"
method.

Table 2.2. <column> - Definitions

Method Explanation

‘element’
The "element” method creates classes for al elements

whose type is a <complexType>. Abstract classes are
created for all top-level <complexType>s. Any
elements whose typeis atop-level type will have a
new class create that extends the abstract class which
was generated for that top-level complexType.

Classes are not created for elements whosetypeisa
<simpleType>.

Itypel
The "type" method creates classes for all top-level

<complexType>s, or elements that contain an
"anonymous" (in-lined) <complexType>.

Classes will not be generated for elements whose type
isatop-level type.
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To change the "method" of class creation, please add the following property definition to your custom builder
configuration file:

# Java cl ass mappi ng of <xsd:el enent>'s and <xsd: conpl exType>'s
#
or g. exol ab. cast or. bui | der. j avacl assmappi ng=t ype

Please note that setting this property will not affect class creation when the def aul t Bi ndi ngType is explicitely
used in abinding file. In that case, the value set there will take precedence.

2.3.3.5. Setting a super class

The source generator enables the user to set a super class to all the generated classes (of course, class
descriptors are not affected by this option). Please note that, though the binding file, it is possible to define a
super classfor individual classes

To set the global super class, please add the following property definition to your custom builder configuration
file:

# This property allows one to specify the super class of *all*
# generated cl asses

#

or g. exol ab. cast or. bui | der. super cl ass=com xyz. BaseObj ect

2.3.3.6. Mapping XML namespaces to Java packages

An XML Schemainstance is identified by a namespace. For data-binding purposes, especially code generation
it may be necessary to map hamespaces to Java packages.

This is needed for imported schema in order for Castor to generate the correct imports during code generation
for the primary schema.

To alow the mapping between namespaces and Java packages , edit the castorbuilder.propertiesfile :

# XML nanmespace nmpping to Java packages

#

#or g. exol ab. cast or. bui | der . nspackages=\
http://ww. xyz. com schemas/ proj ect =com xyz. schemas. proj ect, \
http://ww. xyz. conl schenas/ per son=com xyz. schenas. per son

2.3.3.7. Generate equals()/hashCode() method
Sinceversion:; 0.9.1
The Source Generator can override the equal s() and hashCode() method for the generated objects.

To have equal s() and hashCode() methods generated, override the following property in your custom
castorbuilder.propertiesfile:

# Set to true if you want to have an equal s() and

# hashCode() nethod generated for each generated cl ass;
# fal se by defaul t

or g. exol ab. cast or. bui | der. equal snet hod=t r ue

Castor (1.3.3) 70



XML code generation

2.3.3.8. Use CycleBreaker for generation of equals()/hashcode() methods.
Sinceversion: 1.3.2

Specifies whether cycle breaker code should be added to generated methods equal s() and hashcode() .

Property specifying whet her cycle breaker code should be added
to generated nmethods 'equal s’ and ' hashcode'.

Possi bl e val ues:
- true (default)
- fal se

<pre>
or g. exol ab. cast or. bui | der. useCycl eBr eaker
</ pre>

rg. exol ab. castor. bui | der. useCycl eBr eaker =t rue

O I W I W I K I W W

2.3.3.9. Maps java primitive types to wrapper object
Sinceversion 0.9.4

It may be convenient to use java objects instead of primitives, the Source Generator provides a way to do it.
Thus the following mapping can be used:

* boolean to java.lang.Boolean

« bytetojavalang.Byte

¢ doubleto javalang.Double

« float to javalang.Float

* int and integer to java.lang.Integer
 long to java.lang.Long

* short to java.lang.Short

To enable this property, edit the castor builder.propertiesfile:

# Set to true if you want to use Obj ect Wappers instead
# of primtives (e.g Float instead of float).

# fal se by default.

#or g. exol ab. cast or. bui | der. primtivet ow apper =f al se

2.3.3.10. Automatic class name conflict resolution
Sinceversion 1.1.1

With this property enabled, the XML code generator will use a new automatic class name resolution mode that
has special logic implemented to automatically resolve class name conflicts.

This new mode deals with various class name conflicts where previously a binding file had to be used to
resolve these conflicts manually.
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To enable this feature (turned off by default), please add the following property definitio to your custom
castorbui | der. properties file:

# Specifies whether automatic class nane conflict resolution
# shoul d be used or not; defaults to fal se.

#

or g. exol ab. castor. bui | der. aut omati cConfli ct Resol uti on=true

2.3.3.11. Extra collection methods

Specifies whether extra (additional) methods should be created for collection-style fields. Set this to true if
you want your code to be more compatible with Castor JDO (or other persistence frameworks in generd).

By setting this property to true, additional getter/setter methods for the field in question, such as get/set by
reference and set as copy methods, will be added. In order to have these additional methods generated, please
override the following code generator property in a custom cast or bui | der . properti es as shown:

Enabl es generation of extra nethods for collection fields, such as get/set by
reference and set as copy. Extra nethods are in addition to the usual

col lection get/set methods. Set this to true if you want your code to be
nore conpatible with Castor JDO

Possi bl e val ues:
- false (default)
- true
rg. exol ab. castor. bui | der. extraCol | ecti onMet hods=t r ue

2.3.3.12. Class printing

As of release 1.2, Castor supports the use of Veocity-based code templates for code generation. For the time
being, Castor will support two modes for code generation, i.e. the new Velocity-based and an old legacy mode.
Default will be the legacy mode; thiswill be changed with alater release of Castor.

In order to use the new Veocity-based code generation, please cal the method
setJC assPrinter Type(String) 0N org.exol ab. castor. buil der. SourceGenerator with a vaue of
vel ocity.

As we consider the code stable enough for a major release, we do encourage users to use the new
Velocity-based mode and to provide us with (valuable) feedback.

Please note that we have changed the mechanics of changing the JClass printing type between releases 1.2 and
121

2.3.3.13. Extra documentation methods

As of release 1.2, the Castor XML code generator - if configured as shown below - now supports generation of
additional methods to allow programmatic access to <xs.documentation> elements for top-level type/element
definitions as follows:

public java.lang. String get Xml SchemaDocunent ati on(final java.lang.String source);
public java.util.Map get Xml SchemaDocunent ati ons();

In order to have these additiona methods generated as shown above, please override the following code
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generator property in a custom cast or bui | der . properti es asshown:

# Property specifying whet her extra nenbers/nethods for extracting XM. schena
# docunentation shoul d be nade avail able; defaults to fal se
or g. exol ab. cast or. bui | der. ext raDocunent at i onMet hods=t r ue

2.4. Custom bindings

This section defines the Castor XML binding file and describes - based upon the use of examples - how to use
it.

The default binding used to generate the Java Object Model from an XML schema may not meet your
expectations. For instance, the default binding doesn't deal with naming collisions that can appear because
XML Schema allows an element declaration and a complexType definition to use the same name. The source
generator will attempt to create two Java classes with the same qualified name. However, the latter class
generated will simply overwrite the first one.

Another example of where the default source generator binding may not meet your expectations is when you
want to change the default datatype binding provided by Castor or when you want to add validation rules by
implementing your own validator and passing it to the Source Generator.

2.4.1. Binding File

The binding declaration is an XML-based language that allows the user to control and tweak details about
source generation for the generated classes. The aim of this section is to provide an overview of the binding file
and a definition of the several XML components used to define this binding file.

A more in-depth presentation will be available soon in the Source Generator User Document (PDF).

2.4.1.1. <binding> element

<bi ndi ng

def aul t Bi ndi ngType = (el enent|type)>

(i ncl ude*,

package*,

nam ngXM.?,

el ement Bi ndi ng*,

attri but eBi ndi ng

conpl exTypeBi ndi ng,

gr oupBi ndi ng)
</ bi ndi ng>

The binding element is the root element and contains the binding information.

Table 2.3. <column> - Definitions

Name Description Default Required ?

defaultBindingType Controlsthe class el ement No
creation mode for details
on the available modes.
Please note that the mode
specified in this attribute
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Name Description Default Required ?

will override the binding
type specified in the
castorbui | der. properties
file.

2.4.1.2. <include> element

<i ncl ude
URI = xsd: anyURI />

This element allows you to include a binding declaration defined in another file. This allows reuse of binding
files defined for various XML schemas.

Attributes of <include>

URI:
The URI of the binding file to include.

2.4.1.3. <package> element

<package>
name = xsd:string
(nanmespace| schemalLocati on) = xsd:string>

</ package>

Table 2.4. <package> - Definitions

Name Description
name A fully qualified java package name.
namespace An XML namespace that will be mapped to the

package name defined by the name element.

schemalocation A URL that locates the schemato be mapped to the
package name defined by the name element.

The t ar get Nanespace attribute of an XML schema identifies the namespace in which the XML schema
elements are defined. This language namespace is defined in the generated Java source as a package
declaration. The <package/ > element allows you to define the mapping between an XML namespace and a
Java package.

Moreover, XML schema allows you to factor the definition of an XML schema identified by a unique
namespace by including several XML schemas instances to build one XML schema using the <xsd: i ncl ude/ >
element. Please make sure you understand the difference between <xsd:include/> and <xsd:inport/>.
<xsd: i ncl ude/ > # relies on the URI of the included XML schema. This element alows you to keep the
structure hierarchy defined in XML schema in a single generated Java package. Thus the binding file alows
you to define the mapping between aschemalLocat i on attribute and a Java package.
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2.4.1.4. <namingXML> element

<nam ngXM.>
(el enent Nane, conpl exTypeNane, nodel G oupNane)
</ nam ngXM.>

<el enent Nane| conpl exTypeNane| nodel G oupNanme>

(prefix?, suffix?) = xsd:string
</ el ement Nane| conpl exTypeNane| nodel G oupNane>

Table 2.5. <namingXML> - Definitions

Name Description

prefix The prefix to add to the names of the generated
classes.

suffix The suffix to append to the the names of the
generated classes.

One of the aims of the binding file is to avoid naming collisions. Indeed, XML schema allows <element>s and
<complexType>s to share the same name, resulting in name collisions when generating sources. Defining a
binding for each element and complexType that share the same name is not always a convenient solution (for
instance the BPML XML schema and the UDDI v2.0 XML schema use the same names for top-level
complexTypes and top-level el ements).

The main aim of the <nani ngxm./ > element is to define default prefices and suffices for the names of the
classes generated for an <element>, a <complexType> or amodel group definition.

Note

It is not possible to control the names of the classes generated to represent nested model groups
(al, choice, and sequence).

2.4.1.5. <componentBinding> element

<el enent Bi ndi ng| at t ri but eBi ndi ng| conpl exTypeBi ndi ng| gr oupBi ndi ng
name = xsd:string>
((java-cl ass|interface| nenber| cont ent Menber),
el enent Bi ndi ng*,
attri but eBi ndi ng*,
conpl exTypeBi ndi ng*,
gr oupBi ndi ng*)
</ el ement Bi ndi ng| attri but eBi ndi ng| conpl exTypeBi ndi ng| gr oupBi ndi ng>

Table 2.6. <componentBinding> - Definitions

Name Description

name The name of the XML schema component for which
we are defining a binding.
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These elements are the tenets of the binding file since they contain the binding definition for an XML schema
element, attribute, complex type and model group definition. The first child element (<java-cl ass/ >,
<i nterface>, <menber > Or <cont ent Menber/ >) will determine the type of binding one is defining. Please note
that defining a <j ava- cl ass> binding on an XML schema attribute will have absolutely no effect.

The binding file is written from an XML schema point of view; there are two distinct ways to define the XML
schema component for which we are defining a binding.

1. (XPath-style) name
2. Embedded definitions
2.4.1.5.1. Name

First we can define it through the nane attribute.

The value of the name attribute uniquely identifies the XML schema component. It can refer to the top-level
component using the NCName of that component or it can use a location language based on XPath. The
grammar of that language can be defined by the following BNF:

[1] Pat h ::="'"/"LocationPath('/'LocationPath)*

[2] LocationPath ::= (Conpl ex| Mbdel G oup| Attri bute| El enent | Enuner ati on)
[ 3] Conpl ex = 'conpl exType: ' (NCNane)

[ 4] Model G oup = 'group: ' NCNane

[5] Attribute = ' @ NCNane

[ 6] El enent = NCNane

[ 7] Enunerati on " enunType' : (NCNane)

Please note that all valuesfor the name attribute have to start witha' /- .

2.4.1.5.2. Embedded definitions

The second option to identify an XML schema component is to embed its binding definition inside its parent
binding definition.

Considering below XML schema fragment ...

<conpl exType name="f ooType">
<sequence>
<el ement name="foo" type="string" />
</ sequence>
</ conpl exType>

the following binding definitions are equivalent and identify the <element> foo defined in the top-level
<complexType> f ooType.

<el enment Bi ndi ng name="/conpl exType: f ooType/ f 00>
<menber nane="M/Foo" handl er =" nypackage. nyHandl er"/ >
</ el ement Bi ndi ng>

<conpl exTypeBi ndi ng name="/f ooType" >
<el enent Bi ndi ng name="/f oo>
<menber nanme="M/Foo0" handl er =" nypackage. nyHandl er"/ >
</ el ement Bi ndi ng>
<conpl exTypeBi ndi ng>
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2.4.1.6. <java-class>

<j ava-cl ass
nane? = xsd:string
package? = xsd:string
final ? = xsd: bool ean
abstract? = xsd: bool ean
equal s? = xsd: bool ean
bound? = xsd: bool ean
(i npl ement s*, ext ends?)
</java-cl ass>

This element defines al the options for the class to be generated, including common properties such as class
name, package name, and so on.

Attributes of <java-class>

name;
The name of the class that will be generated.

package:
The package of the class to be generated. if set, this option overrides the mapping defined in the
<package/ > element.

final:
If true, the generated class will befinal.

abstract:
If true, the generated class will be abstract.

equals:
If true, the generated class will implement the equal s() and hashCode() method.

bound:
If true, the generated class will implement bound properties, allowing property change notification.

For instance, the following binding definition instructs the source generator to generate a class cust onrest for
agloba element named 'test’, replacing the default class name Test with Cust onfrest .

<el enent Bi ndi ng name="/test">
<j ava-cl ass name="CustonTest" final ="true"/>
</ el ement Bi ndi ng>

In addition to the properties listed above, it is possible to define that the class generated will extend a class
given and/or implement one or more interfaces.

For instance, the following binding definition instructs the source generator to generate a class
TestWthinterface that implements the interface org.castor.sanple. Sonelnterface in addition to
java.io. Serializable.

<el enent Bi ndi ng name="/test">
<j ava-cl ass nane="Test Wthlnterface">
<i npl ement s>or g. cast or. sanpl e. Sonel nt er f ace</ i npl enent s>
</java-cl ass>
</ el ement Bi ndi ng>
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The subsequent binding definition instructs the source generator to (generate a class
Test W t hExt endsAndl nt er f ace that implements the interface or g. cast or. sanpl e. Sorel nt er f ace in addition
tojava.io. Serial i zabl e, and extends from a (probably abstract) base class SoneAbst r act BaseC ass.

<el enent Bi ndi ng name="/test">
<j ava- cl ass name="Test Wt hExt endsAndl nt erf ace">
<ext ends>or g. cast or. sanpl e. SoneAbst r act Based ass</ ext ends>
<i npl enent s>or g. cast or. sanpl e. Sonel nt er f ace</ i npl enent s>
</java-cl ass>
</ el ement Bi ndi ng>

The generated class SoneAbst r act Based ass Will have a class signature as shown below:

public class Test Wt hExt endsAndl nterface
ext ends SoneAbstract Based ass
i npl enents Sonel nterface, java.io.Serializable {

2.4.1.7. <member> element

<menber

nane? = xsd:string

java-type? = xsd:string

wr apper ? = xsd: bool ean

handl er? = xsd: string

visibility? = (public|protected|private)

collection? = (array|vector|arraylist|hashtabl e| col | ection|odng|set| nap| sortedset)
val idator? = xsd:string/>

This element represents the binding for class member. It allows the definition of its name and java type as well
as a custom implementation of FieldHandler to help the Marshaling framework in handling that member.
Defining a validator is also possible. The names given for the validator and the fieldHandler must be fully
qualified.

Table 2.7. <member> - Definitions

Name Description

name The name of the class member that will be generated.
javatype Fully qualified name of the javatype.
wrapper If true, awrapper object will be generated in case the

Javatypeisajava primitive.

handler Fully qualified name of the custom FieldHandler to
use.
collection If the schema component can occur more than once

then this attribute allows specifying the collection to
use to represent the component in Java.

validator Fully qualified name of the FieldValidator to use.
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Name Description

visibility A custom visibility of the content class member
generated, with the default being publ i c.

For instance, the following binding definition:

<el enent Bi ndi ng nanme="/r oot/ nenber s" >
<nenber collection="set"/>
</ el ement Bi ndi ng>

instructs the source generator to generate -- within a class Root -- a Java member named nenbers using the
collection typej ava. uti | . Set instead of the default j ava. util . List:

public class Root {

private java.util.Set menbers;

Thefollowing (dightly amended) binding element:

<el ement Bi ndi ng name="/r oot/ menbers" >
<nmenber nanme="nenber Set" coll ection="set"/>
</ el ement Bi ndi ng>

instructs the source generator to generate -- again within a class Root -- a Java member named nenber Set (of
the same collection type as in the previous example), overriding the name of the member as specified in the
XML schema:

public class Root {

private java.util.Set menber Set;

2.4.1.8. <contentMember> element

<cont ent Menber
name? = xsd:string
visiblity? = (public|protected|private)

This element represents the binding for content class member generated as a result of a mixed mode declaration
of acomplex type definition. It allows the definition of its name and its visibility

name:
The name of the class member that will be generated, overriding the default name of _cont ent .

visibility:

Castor (1.3.3) 79



XML code generation

A custom visibility of the content class member generated, with the default being publ i c.

For a complex type definition declared to be mixed such asfollows...

<conpl exType name="Root Type" mi xed="true">
<sequence>

>/ sequence>
>/ conpl exType>

.. the following binding definition ...

<el enent Bi ndi ng nanme="/conpl exType: Root Type" >
<cont ent Menber nane="cust onCont ent Menber "/ >
</ el ement Bi ndi ng>

instructs the source generator to generate -- within a class Root Type -- a Java member named
cust onCont ent Merber Of typej ava. | ang. String:

public class Root Type {

private java.util.String custonmContent Menber;

2.4.1.9. <enumBinding> element

<enunBi ndi ng>
(enunDef )
</ enunBi ndi ng>

<enunDef >
(enuntCl assName = xsd:string, enumVenber*)
</ enunDef >

<enumVenber >
(nane = xsd:string, value = xsd:string)
</ enumvenber >

The <enunBi ndi ng> element allows more control on the code generated for type-safe enumerations, which are
used to represent an XML Schema <si npl eType> enumeration.

For instance, given the following XML schema enumeration definition:

<xs:sinpl eType name="durationUnit Type">
<xs:restriction base='xs:string' >
<xs:enuneration value="Y /[>
<xs:enuneration value='M />
<xs:enuneration value='D />
<xs:enuneration value='h' />
<xs:enuneration value='m />
<xs:enuneration value='s"' />
</xs:restriction>
</ si npl eType>

the Castor code generator would generate code where the default naming convention used during the generation
would overwrite the first constant definition for value 'M with the one generated for value 'm.
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The following binding definition defines -- through the means of an <enumMvenber> definition for the
enumeration value 'M -- aspecial binding for this value:

<enunBi ndi ng name="/enunilype: dur ati onUni t Type" >
<enum def >
<enum\enber >
<val ue>M/ val ue>
<j avaNane>CUSTOM M</ | avaNane>
</ enumvenber >
</ enum def >
</ enunBi ndi ng>

and instructs the source generator to generate -- within a class Dur ati onUni t Type -- a constant definition
named cusTtoMm Mfor the enumeration value M

2.4.1.10. Not implemented yet

2.4.1.10.1. <javadoc>

The <j avadoc> element allows one to enter the necessary JavaDoc representing the generated classes or
members.

2.4.1.10.2. <interface> element

<interface>
nane = xsd:string
</interface>

* name: The name of the interface to generate.

This element specifies the name of the interface to be generated for an XML schema component.

2.4.2. Class generation conflicts

As mentioned previously, you use a binding file for two main reasons:

¢ To customize the Java code generated
» To avoid class generation conflicts.

For the latter case, you'll (often) notice such callisions by looking at generated Java code that frequently does
not compile. Whilst this is relatively easy for small(ish) XML schema(s), this task gets tedious for more
elaborate XML schemas. To ease your life in the context of this 'collision detection’, the Castor XML code
generator provides you with afew advanced features. The following sections cover these featuresin detail.

2.4.2.1. Collision reporting

During code generation, the Castor XML code generator will run into situations where a class (about to be
generated, and as such about to be written to the file system) will overwrite an already existing class. This, for
example, isthe case if within one XML schema there's two (local) element definitions within separate complex
type definitions with the same name. In such a case, Castor will emit warning messages that inform the user
that a class will be overwritten.
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As of release 1.1, the Castor XML code generator supports two reporting modes that allow different levels of
control in the event of such collisions, war nVi aConsol ebDi al og and i nf or mVi aLog mode.

Table 2.8. <column> - Definitions

Mode Description Since
war nVi aConsol eDi al og Emits warning messages to st dout 09
and ask the users whether to
continue.
i nformvi aLog Emits warning messages only via 11

the standard logger.

Please select the reporting mode of your choice according to your needs, the default being
war nVi aConsol eDi al og. Please note that the i nf or mvi aLog reporting mode should be the preferred choice
when using the XML code generator in an automated environment.

In general, the warning messages produced are very useful in assisting you in your creation of the binding file,
as shown in below example for the war nvi aConsol ebi al og mode:

Warni ng: A class name generation conflict has occurred between el enent

'/ Dat a/ Order Recei pt/Lineltem and el enent '/ Data/PurchaseOr der/Lineltem .

Pl ease use a Binding file to solve this problem Continue anyway [not recommended] (y|n|?)y
Warni ng: A class nanme generation conflict has occurred between el enent

'/ Dat a/ Order Recei pt/Lineltem and el enent '/ Datal/PurchaseOrder/Linelten.

Pl ease use a Binding file to solve this problem Continue anyway [not recommended] (y|n|?)y
Warni ng: A class nane generation conflict has occurred between el enent

'/ Dat a/ Order Recei pt/Lineltem and el enent '/ Data/PurchaseOrder/Linelten.

Pl ease use a Binding file to solve this probl em Continue anyway [not recommended] (y|n|?)y
Warni ng: A class nanme generation conflict has occurred between el enent

' conpl exType: Recei pt Li nel t enifype/ Sku' and el enment ' conpl exType: Li nel t enilype/ Sku'

Pl ease use a Binding file to solve this probl em Continue anyway [not recommended] (y|n|?)y
Warni ng: A class nanme generation conflict has occurred between el enent

' conpl exType: Recei pt Li nel t emType/ Sku' and el ement ' conpl exType: Li nel t enilype/ Sku'

Pl ease use a Binding file to solve this problem Continue anyway [not recommended] (y|n|?)y
Warni ng: A class name generation conflict has occurred between el enent

' conpl exType: Recei pt Li nel t enmType/ Sku* and el ement ' conpl exType: Li nel t enilype/ Sku'

Pl ease use a Binding file to solve this probl em Continue anyway [not recommended] (y|n|?)y

2.4.2.1.1. Reporting mode 'warnViaConsoleDialog'

As dready mentioned, this mode emits warning messages to st dout, and asks you whether you want to
continue with the code generation or not. This allows for very fine grained control over the extent of the code
generation.

Please note that there is severa setter methods on the or g. exol ab. cast or. bui | der. Sour ceGener at or that
allow you to fine-tune various settings for this reporting mode. Genuinely, we believe that for automated code
generation through either Ant or Maven, the new i nf or nvi aLog is better suited for these needs.

2.4.2.2. Automatic collision resolution

As of Castor 1.1.1, support has been added to the Castor XML code generator for a (nearly) automatic conflict
resolution. To enable this new mode, please override the following property in your custom property file as
shown below:
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# Specifies whether automatic class nane conflict resol ution
# shoul d be used or not; defaults to false

#

or g. exol ab. castor. bui | der. aut omati cConfli ct Resol uti on=true

As a result of enabling automatic conflict resolution, Castor will try to resolve such name collisions
automatically, using one of the following two strategies:

Table 2.9. <column> - Definitions

Name Description Since Default

xpat h Prepends an XPATH 111 Yes
fragment to make the
suggested Java name
unique.

type Appends type 111 No
information to the
suggested Java name.

2.4.2.2.1. Selecting the strategy

For selecting one of the two strategies during XML code generation, please see the documentation for the
following code artifacts:

* set  assNameConflict Resol ver ONorg. exol ab. cast or. bui | der. Sour ceGener at or

* org.exol ab. castor. bui |l der. Sour ceGener at or Mai n"

» Ant task definition
* Maven plugin for Castor XML

In order to explain the modus operandi of these two modes, please assume two complex type definitions AType
and BType in an XML schema, with both of them defining alocal element named c.

<xs:conpl exType nanme="AType">
<Xs: sequence>
<xs: el enent name="c" type="CTypel" />
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType name="BType" >
<Xs: sequence>
<xs: el enent name="c" type="Clype2" />
</ xs: sequence>
</ xs: conpl exType>

Without automatic collision resolution enabled, Castor will create identically named classes C. j ava for both
members, and one will overwrite the other. Please note the different types for the two ¢ element definitions,
which requires two class files to be generated in order not to lose this information.

2.4.2.2.2. 'XPATH' strategy
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This strategy will prepend an XPATH fragment to the default Java name as derived during code generation, the
default name (frequently) being the name of the XML schema artifact, e.g. the element name of the complex
type name. The XPATH fragment being prepended is minimal in the sense that the resulting rooted XPATH is
unique for the XML schema artifact being processed.

With automatic collision resolution enabled and the strategy "X PATH' selected, Castor will create the following
two classes, simply prepending the name of the complex type to the default element name:

» ATypeC.java
* BTypeCjava
2.4.2.2.3.'"TYPE' strategy

This strategy will append 'type' information to the default Java name as derived during code generation, the
default name (frequently) being the name of the XML schema artifact, e.g. the element name of the complex
type name.

With automatic collision resolution enabled and the strategy 'TY PE' selected, Castor will create the following
two classes, simply appending the name of the complex type to the default element name (with a default 'By’
inserted):

» CByCTypel.java

e CByCType2.java

To override the default 'By' inserted between the default element name and the type information, please override
the following property in your custom property file as shown below:

# Property specifying the 'string’ used in type strategy to be inserted

# between the actual elenent nane and the type name (during automatic class name
# conflict resolution); defaults to 'By'.

or g. exol ab. castor. bui |l der. aut omati cConfl i ct Resol uti onTypeSuf fi x=ByBy

2.4.2.2.4. Conflicts covered

The Castor XML code generator, with automatic collision resolution enabled, is capable of resolving the
following collisions automatically:

¢ Name of local element definition same as hame of a global element

* Name of local element definition same as name of another local element definition.

Note

Please note that collision resolution for alocal to local collision will only take place for the second
local element definition encountered (and subseguent ones).

2.5. Invoking the XML code generator
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2.5.1. Ant task

An dternative to using the command line as shown in the previous section, the Castor Source Generator Ant
Task can be used to cal the source generator for class generation. The only requirement is that the
castor-<version>-codegen-antask.jar must additionally be on the CLASSPATH.

2.5.1.1. Specifying the source for generation

As shown in the subsequent table, there's multiple ways of specifying the input for the Castor code generator.
At least one input source hasto be specified.

Table 2.10. <column> - Definitions

Attribute Description Required Since
file The XML schema, to be No. -
used as input for the
source code generator.
dir Sets adirectory such that No -

al XML schemasin this
directory will have code
generated for them.

schemaURL URL to an XML schema, No. 1.2
to be used asinput for the
source code generator.

In addition, a nested <fileset> can be specified as the source of input. Please refer to the samples shown below.

2.5.1.2. Parameters

Please find below the complete list of parameters that can be set on the Castor source generator to fine-tune the
execution behavior.

Table 2.11. Ant task properties

Attribute Description Required Since
package The default package to be No; if not given, all -
used during source code | classeswill be placed in
generation. the root package.
todir The destination directory No -

to be used during source
code generation. In this
directory al generated
Java classes will be

placed.
bindingfile A Castor source generator No -
binding file.
linesepar ator Defines whether to use No; if not set, system -
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Attribute Description

Unix- or Windows- or
Mac-style line separators
during source code
generation. Possible
vaues are; 'unix', ‘win' or

mac.

types Defines what collection
typesto use (Javalvs.
Java 2). Possible values:
‘vector', 'arraylist' (aka
'12") or 'odmg'.
Whether to output any
logging messages as
emitted by the source
generator

verbose

Whether to suppress any
warnings as otherwise
emitted by the source
generator

warnings

Required

property ‘line.separator' is
used instead.

No; if not set, the default
collection used will be
Javaltype

No

No

Since

nodesc If used, instructs the
source generator not to
generate * Descriptor
classes.

If used, instructs the
source generator to
(additionally) generate a

mapping file.

If specified, instructs the
source generator not to
create (un)marshalling

methods within the Java

classes generated.

generateM apping

nomar shal

casel nsensitive If used, instructs the
source generator to
generate code for
enumerated type lookup
in acase insensitive
manner.

sax1 If used, instructs the
source generator to

generate SAX-1

compliant code.

generatelmportedSchemas  If used, instructs the
source generator to
generate code for
imported schemas as

No

No

No

No

No

No
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Attribute Description
well.

nameConflictStrategy If used, setsthe name
conflict strategy to use
during XML code
generation; possible
values are
'war nVi aConsol eDi al og
and 'i nf or nVi aLog'.

properties Location of file defining
a set of propertiesto be
used during source code
generation. This overrides
the default mechanisms
of configuring the source
generator through a
castorbuil der. properties
(that has to be placed on
the CLASSPATH)

Required

No

No

Since

automaticConflictStrategy  If used, setsthe name
conflict resolution
strategy used during
XML code generation;
possible values are 't ype'
and 'xpat h' (default being
'xpat h").

jClassPrinter Type Sets the mode for printing
JClass instances during
XML code generation;
possible values are
'standard' and 'vel ocity'
(default being
'standard’).

No

No

121

generatelJdoDescriptors If used, instructs the
source generator to
generate JDO class
descriptors aswell;
default isfalse.

resour ceDestination Sets the destination
directory for (generated)
resources, e.g.
.castor. cdr files.

2.5.1.3. Examples

2.5.1.3.1. Using afile

No

No

13

131
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Below is an example of how to use this task from within an Ant target definition named 'castor:gen:src”:

<target name="castor:gen:src" depends="init"
descri pti on="Generate Java source files from XSD.">

<t askdef name="castor-srcgen"
cl assnanme="or g. cast or. ant t ask. Cast or CodeGenTask"
cl asspat href="castor. cl ass. path" />
<nkdir dir="generated" />
<castor-srcgen file="src/schema/sanpl e. xsd"
t odi r =" gener at ed- sour ce"
package="or g. cast or. exanpl e. schema"
types="j 2"
war ni ngs="true" />
</target>

2.5.1.3.2. Using an URL

Below isthe same sample as above, this time using the url attribute as the source of input instead:

<target name="castor:gen:src" depends="init"
descri pti on="Generate Java source files from XSD.">

<t askdef name="cast or-srcgen"
cl assnanme="or g. castor. ant t ask. Cast or CodeGenTask"
cl asspat href ="castor. cl ass. path" />
<nkdir dir="generated" />
<castor-srcgen schemaURL="http://sone. domai n/ sone/ pat h/ sanpl e. xsd"
t odi r =" gener at ed- sour ce"
package="or g. cast or. exanpl e. schema"
types="j 2"
war ni ngs="true" />
</target>

2.5.1.3.3. Using a nested <fileset>

Below is the same sample as above, this time using the url attribute as the source of input instead:

<target nanme="castor:gen:src" depends="init"
descri pti on="Generate Java source files from XSD.">

<t askdef name="cast or-srcgen"
cl assnanme="org. castor. antt ask. Cast or CodeGenTask"
cl asspat href="castor. cl ass. path" />
<nkdi r dir="generated" />
<castor-srcgen todir="generated-source"
package="or g. cast or. exanpl e. schema"
types="j 2"
war ni ngs="true" >
<fileset dir="${basedir}/src/schem">
<include name="**/*_ xsd"/>
</fileset>
</ cast or - srcgen>
</target>

2.5.2. Maven 2 plugin

For those of you working with Maven 2 instead of Ant, the Maven 2 plugin for Castor can be used to integrate
source code generation from XML schemas with the Castor XML code generator as part of the standard Maven
build life-cycle. The following sections show how to configure the Maven 2 Castor plugin and hwo to instruct
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Maven 2 to generate sources from your XML schemas.

2.5.2.1. Configuration

To be able to start source code generation from XML schema from within Maven, you will have to configure
the Maven 2 Castor plugin asfollows:

<pl ugi n>
<gr oupl d>or g. codehaus. noj o</ gr oupl d>
<artifactl|d>castor-maven-plugin</artifact|d>
<ver si on>2. 0</ ver si on>

</ pl ugi n>

Above configuration will trigger source generation using the default values as explained at the Castor plugin
page, assuming that the XML schema(s) are located at src/main/castor, and code will be saved at
tar get / gener at ed- sour ces/ cast or . When generating sources for multiple schemas at the same time, you can
put namespace to package mappings into src/ mai n/ cast or/ cast or bui | der . properti es.

To e.g. change some of these default locations, please add a <configuration> section to the plugin configuration
asfollows:

<pl ugi n>
<gr oup! d>or g. codehaus. noj o</ gr oupl! d>
<artifact!|d>castor-maven-plugin</artifact|d>
<ver si on>2. 0</ ver si on>
<confi guration>
<schema>sr c/ mai n/ r esour ces/ or g/ exol ab/ cast or/ bui | der/ bi ndi ng/ bi ndi ng. xsd</ schenma>
<packagi ng>or g. exol ab. cast or. bui | der. bi ndi ng</ packagi ng>
<properties>src/ main/resources/org/ exol ab/ cast or/ bui | der/ bi ndi ng. generati on. properties</properties>
</ confi guration>
</ pl ugi n>

Details on the available configuration properties can be found here.

By default, the Maven Castor plugin has been built and tested against a particular version of Castor. To switch
to a newer version of Castor (not the plugin itself), please use a <dependencies> section as shown below to
point the plugin to e.g. a newer version of Castor:

<pl ugi n>
<gr oupl d>or g. codehaus. noj o</ gr oup| d>
<artifactld>castor-maven-plugin</artifactld>
<ver si on>2. 0</ ver si on>
<dependenci es>
<dependency>
<gr oupl d>or g. codehaus. cast or </ gr oupl d>
<artifactld>castor</artifactld>
<ver si on>1. 3. 1- SNAPSHOT</ ver si on>
</ dependency>
</ dependenci es>
</ pl ugi n>

2.5.2.2. Integration into build life-cycle

To integrate source code generation from XML schema into your standard build life-cycle, you will have to add
an <executions> section to your standard plugin configuration as follows:

<pl ugi n>
<gr oupl d>or g. codehaus. noj o</ gr oupl d>
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<artifactl|d>castor-maven-plugin</artifactld>
<ver si on>2. 0</ ver si on>
<executions>
<execution>
<goal s>
<goal >gener at e</ goal >
</ goal s>
</ executi on>
</ execut i ons>
</ pl ugi n>

2.5.2.3. Example

Below command shows how to instruct Maven (manually) to generate Java sources from the XML schemas as
configured above.

> nmvn castor:generate

2.5.3. Command line

2.5.3.1. First steps

java org. exol ab. castor. bui | der. Sour ceGenerator Main -i foo-schema. xsd \
- package com xyz

This will generate a set of source files from the the XML Schema f oo- schema. xsd and place them in the
package com xyz.

To compile the generated classes, simply run javac or your favorite compiler:

javac com xyz/*.java

Created class will have mar shal and unmar shal methods which are used to go back and forth between XML
and an Object instance.

2.5.3.2. Source Generator - command line options

The source code generator has a number of different options which may be set. Some of these are done using
the command line and others are done using a properties file located by default at
or g/ exol ab/ cast or/ bui | der/ cast orbui | der. properties.

2.5.3.2.1. Specifying the input source

There's more than one way of specifying the input for the Castor code generator. At least one input source must
be specified.

Table 2.12. Input sour ces

Option Args Description Version
[ filename Theinput XML Schema -
file
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Option

2.5.3.2.2. Other command Line Options

Args
URL

Table 2.13. Other command line options

Option

- package

Arguments

package-name

Description

URL of an XML Schema

Description

The package for the
generated source.

Version

1.2 and newer

Optional?
Optiona

- dest

path

The destination directory
in which to create the
generated source

Optional

-l i ne-separator

-types

- nodesc

- gen- mappi ng

- nomar shal

-testable

unix | mac | win

type-factory

Sets the line separator
style for the desired
platform. Thisis useful if
you are generating source
on one platform, but will
be compiling/madifying
on another platform.

Sets which type factory to
use. Thisisuseful if you
want JDK 1.2 collections
instead of JDK 1.1 or if
you want to pass in your
own FieldInfoFactory
(see Section 2.5.3.2.2.1,
“Collection Types’).

Shows the help/usage
information.

Forces the source
generator to suppress al
non-fatal errors, such as
overwriting pre-existing
files.

Do not generate the class
descriptors

(Additionally) Generate a
mapping file.

Do not generate the
marshaling framework
methods (marshal,
unmarshal, validate)

Generate the extra
methods used by the CTF

Optiona

Optional

Optional

Optional

Optional

Optional

Optional

Optiona
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Option

-saxl

-binding-file

- gener at el nport edSchenmas

-case-insensitive

-ver bose

-nameConflict Strat egy

-fail

-classPrinter

Arguments

<<binding file name>>.

<<conflict strategy
name>>

<<JClass printing
mode>>.

Description

(Castor Testing
Framework)

Generate marshaling
methods that use the
SAX1 framework
(default isfalse).

Configuresthe use of a
Binding Fileto alow
finely-grained control of
the generated classes

Generates sources for
imported XML Schemas
in addition to the schema
provided on the command
line (default isfalse).

The generated classes
will use a case insensitive
method for looking up
enumerated type values.

Enables extra diagnostic
output from the source
generator

Sets the name conflict
strategy to use during
XML code generation

Instructs the source
generator to fail on the
first error. When you are
trying to figure out what
isfailing during source
generation, this option
will help.

Specifies the JClass
printing mode to use
during XML code
generation; possible
values arest andar d
(default) and vel oci ty; if
no value is specified, the
default mode is

st andar d.

Optional?

Optional

Optional

Optiona

Optional

Optional

Optional

Optional

Optional

- gen-j do- desc

-resour cesDestination

<destination>

(Additionally) generate
JDO class descriptors.

An (optional) destination
for (generated) resources

Optiona

Optional
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2.5.3.2.2.1. Collection Types

The source code generator has the ability to use the following types of collections when generating source code,
using the - t ype option:

Table 2.14. Collection types

Option value Type Default
-types j1 Javal.l java.util.Vector
-type j2 Javal.2 java.util.Collection
-types odng ODMG 3.0 odny. DArray

The Java class name shown in above table indicates the default collection type that will be emitted during
generation.

Y ou can aso write your own FieldinfoFactory to handle specific collection types. All you have to do is to pass
in the fully qualified name of that FieldInfoFactory asfollows:

-types com personal . MyCool Fact ory

Tip

For additional information about the Source Generator and its options, you can download the
Source Generator User Document (PDF). Please note that the use of a binding file is not dicussed
in that document.

2.6. XML schema support

Castor XML supports the W3C XML Schema 1.0 Second Edition Recommendation document (10/28/2004)
The Schema Object Model (located in the package org.exolab.castor.xml.schema) provides an in-memory
representation of a given XML schema whereas the XML code generator provides a binding between XML
schema data types and structures into the corresponding ones in Java.

The Castor Schema Object Model can read (org.exolab.castor.xml.schemareader) and write
(org.exolab.castor.xml.schemawriter) an XML Schema as defined by the W3C recommandation. It allows you
to create and manipulate an in-memory view of an XML Schema.

The Castor Schema Object Model supports the W3C XML Schema recommendation with no limitation.
However the Source Generator does currently not offer a one to one mapping from an XML Schema
component to a Java component for every XML Schema components; some limitations exist. The aim of the
following sections is to provide a list of supported features in the Source Generator. Please keep in mind that
the Castor Schema Object Model again can handle any XML Schema without limitations.

Some Schema types do not have a corresponding type in Java. Thus the Source Generator uses Castor
implementation of these specific types (located in the org.exolab.castor.types package). For instance the
durati on type isimplemented directly in Castor. Remember that the representation of XML Schema datatypes
does not try to fit the W3C XML Schema specifications exactly. The aim isto map an XML Schematype to the
Javatype that is the best fit to the XML Schematype.
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You will find next alist of the supported XML Schema data types and structures in the Source Code Generator.
For a more detailed support of XML Schema structure and more information on the Schema Object Model,
please refer to Source Generator User Document (PDF).

2.6.1. Supported XML Schema Built-in Datatypes

Thefollowing isalist of the supported datatypes with the corresponding facets and the Java mapping type.

2.6.1.1. Primitive Datatypes

Table 2.15. Supported primitive data types

XML Schema Type Supported Facets Java mapping type
anyURI enumeration java.lang. String
base64Binary byt e[ ]
boolean pattern bool ean Of j ava. | ang. Bool ean?®
date enumeration, maxinclusive, org. exol ab. castor.types. Date

maxExclusive, minlnclusive,
minExclusive, pattern, whitespaceb

dateTime enumeration, maxinclusive, java.util.Date
maxExclusive, minlnclusive,
minExclusive, pattern, Whiteﬁpaceb

decimal total Digits, fractionDigits, pattern, j ava. mat h. Bi gDeci nal
whiteSpace, enumeration,
max|nclusive, maxExclusive,
mininclusive, minExclusive,
Whitespac:eb

double enumeration, maxinclusive, doubl e Or j ava. | ang. Doubl e°
maxExclusive, mininclusive,
minExclusive, pattern, whitespac:eb

duration enumeration, maxinclusive,  org. exol ab. cast or. t ypes. Durati on
maxExclusive, minlnclusive,
minExclusive, pattern, whitespaceb

float enumeration, maxInclusive, float Ofj ava. | ang. Fl oat ©
maxExclusive, minlnclusive,
minExclusive, pattern, Whitespaceb

gDay enumeration, maxInclusive, org. exol ab. cast or . t ypes. GDay
maxExclusive, mininclusive,
minExclusive, pattern, whitespaceb

gMonth enumeration, maxinclusive, org. exol ab. cast or. t ypes. Gvbnt h
maxExclusive, mininclusive,
minExclusive, pattern, whitespaceb

gMonthDay enumeration, maxinclusive, org. exol ab. cast or. t ypes. GVbnt hDay
maxExclusive, minlnclusive,
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XML Schema Type Supported Facets Java mapping type
minExclusive, pattern, whitespace®

gYear enumeration, maxInclusive, org. exol ab. cast or. t ypes. GYear
maxExclusive, mininclusive,
minExclusive, pattern, whitespa(:eb

gY earMonth enumeration, maxinclusive, org. exol ab. castor. t ypes. GYear Mont h
maxExclusive, mininclusive,
minExclusive, pattern, whitespaceb

hexBinary byte[]

QName length, minLength, maxLength, java.lang. String
pattern, enumeration

string length, minLength, maxLength, java.lang. String
pattern, enumeration, whiteSpace

time enumeration, maxInclusive, org. exol ab. castor.types. Ti ne
maxExclusive, mininclusive,
minExclusive, pattern, whitespa(:eb
For the various numerical types, the default behavior is to generate primitive types. However, if the use of wrappers is enabled by the

following line in the cast orbui | der. properties file: org. exol ab. castor. buil der. prinitivet ow apper =t rue then the j ava.l ang. *
wrapper objects (as specified above) will be used instead.

® For the date/time and numeric types, the only supported value for whitespace is "collapse”.

2.6.1.2. Derived Datatypes

Table 2.16. Supported derived data types

Type Supported Facets Java mapping type

byte total Digits, fractionDigits?, pattern, byt elj ava. | ang. Byte ©
enumeration, maxinclusive,
maxExclusive, mininclusive,
minExclusive, whitespaceb

ENTITY Not implemented
ENTITIES Not implemented
ID enumeration java.lang. String
IDREF j ava. | ang. Obj ect
IDREFS java.util.Vector of

j ava. | ang. nj ect

int total Digits, fractionDigits?, pattern, i nt/j ava. | ang. I nt eger ©
enumeration, maxinclusive,
maxExclusive, mininclusive,
minExclusive, whi tespar:eb

integer total Digits, fractionDigits®, pattern, | onglj ava. | ang. Long®
enumeration, maxInclusive,
maxExclusive, mininclusive,
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Type Supported Facets Java mapping type
minExclusive, whi tespaceb
language length, minLength, maxLength, treated asaxsd: stri ng®
pattern, enumeration, whiteSpace
long total Digits, fractionDigits?, pattern, | onglj ava. | ang. Long®
enumeration, maxinclusive,
maxExclusive, mininclusive,
minExclusive, whi tespaceb
Name Not implemented
NCName enumeration java.lang. String
negativel nteger total Digits, fractionDigits, pattern, | onglj ava. | ang. Long®
enumeration, maxinclusive,
maxExclusive, mininclusive,
minExclusive, whi tespaceb
NMTOKEN enumeration, length, maxlength, java.lang. String
minlength
NMTOKENS java.util.Vector of
java.lang. String
NOTATION Not implemented

nonNegativel nteger

nonPositivel nteger

normalizedString

positivel nteger

short

token

total Digits, fractionDigits?, pattern,
enumeration, maxinclusive,
maxExclusive, minlnclusive,
minExclusive, whi taspaceb

total Digits, fractionDigits?, pattern,
enumeration, maxInclusive,
maxExclusive, minlnclusive,
minExclusive, whi tespaceb

enumeration, length, minLength,
maxL ength, pattern

total Digits, fractionDigits®, pattern,
enumeration, maxInclusive,
maxExclusive, mininclusive,
minExclusive, Whitespaceb

total Digits, fractionDigits® pattern,
enumeration, maxinclusive,
maxExclusive, minlnclusive,
minExclusive, Whitespaceb

length, minLength, maxLength,
pattern, enumeration, whiteSpace

| onglj ava. | ang. Long®

I onglj ava. | ang. Long®

java.lang. String

| onglj ava. | ang. Long®

short/j ava. I ang. Short ©

treated asaxsd: stri ngd,

unsignedByte

total Digits, fractionDigits?,
maxExclusive, minExclusive,
max|nclusive, mininclusive,
pattern, whitespaceb

short/j ava. I ang. Short©
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Type Supported Facets Java mapping type

unsignedint total Digits, fractionDigits?, | onglj ava. | ang. Long®
maxExclusive, minExclusive,
max|nclusive, mininclusive,
pattern, Whitespaceb

unsignedLong total Digits, fractionDigits?, pattern, j ava. mat h. Bi gl nt eger
enumeration, maxinclusive,
maxExclusive, mininclusive,
minExclusive, whitespaceb

unsignedShort total Digits, fractionDigits?, pattern, int orjava.l ang. | nteger©
enumeration, maxInclusive,
maxExclusive, mininclusive,
minExclusive, whitespa(:eb

For the integral types, the only allowed value for fractionDigitsis 0.
b For the date/time and numeric types, the only supported value for whitespace is "collapse”.

“For the various numerical types, the default behavior is to generate primitive types. However, if the use of wrappers is enabled by the
following line in the cast orbui | der. properties file: org. exol ab. castor. buil der. pri mi ti vet owr apper =t rue then the j ava. | ang. *
wrapper objects (as specified above) will be generated instead.

d Currently, <xsd: | anguage> and <xsd: t oken> are treated as if they were <xsd: st ri ng>.

2.6.2. Supported XML Schema Structures

Supporting XML schema structures is a constant work. The main structures are already supported with some
limitations. The following will give you arough list of the supported structures. For a more detailed support of
XML Schema structure in the Source Generator or in the Schema Object Model, please refer to Source
Generator User Document (PDF).

Supported schema components:

 Attribute declaration (<at t ri but e>)

» Element declaration (<el enent >)

e Complex type definition (<conpl exType>)

* Attribute group definition (<at t ri but eGr oup>)
¢ Model group definition (<gr oup>)

* Model group (<al | >, <choi ce> and <sequence>)
* Annotation (<annot at i on>)

» Wildcard (<any>)

* Simple type definition (<si npl eType>)

2.6.2.1. Groups

Grouping support covers both model group definitions (<gr oup>) and model groups (<al | >, <choi ce> and
<sequence>). In this section we will label as a 'nested group' any model group whose first parent is another
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model group.

» For each top-level model group definition, a class is generated either when using the ‘element’ mapping
property or the 'type' one.

e If agroup -- nested or not -- appears to have maxCccurs > 1, then aclassis generated to represent the items
contained in the group.

« For each nested group, a class is generated. The name of the generated class will follow this naming
convention: Nane, Conposi t or +, Count er ? where

* 'Name' is name of the top-level component (element, complexType or group).

» 'Compositor' is the compositor of the nested group. For instance, if a'choice' is nested inside a sequence,
the value of Compositor will be sequencecChoi ce ('Sequence'+'Choice). Note: if the 'choice' is inside a
Model Group and that Model Group parent isaModée Group Definition or a complexType then the value
of'Compositor' will be only 'Choice'.

 'Counter' is a number that prevents naming collision.

2.6.2.2. Wildcard

<any> is supported and will be mapped to an AnyNode instance. However, full namespace validation is not yet
implemented, even though an AnyNode structure is fully namespace aware.

<anyAt tri but e> is currently not supported. It isawork in progress.

2.7. Examples

In this section we illustrate the use of the XML code generator by discussing the classes generated from given
XML schemas. The XML code generator is going to be used with the “java class mapping” property set to
element (default value).

2.7.1. The invoice XML schema

2.7.1.1. The schema file

The input file is the schema file given with the XML code generator example in the distribution of Castor
(under /src/examples/SourceGenerator/invoi ce.xsd).

<?xm version="1.0"7?>
<xsd: schenma xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema"
t ar get Namespace="http://castor. exol ab. org/ Test/ | nvoi ce">

<xsd: annot at i on>
<xsd: docunent at i on>
This is a test XML Schema for Castor XM
</ xsd: docunent ati on>
</ xsd: annot at i on>

<l--
A sinple representation of an invoice. This is sinply an exanpl e
and not nmeant to be an exact or even conplete representation of an invoice
-->
<xsd: el ement name="invoi ce">
<xsd: annot at i on>
<xsd: docunent at i on>
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A sinple representation of an invoice
</ xsd: docunent ati on>
</ xsd: annot ati on>

<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nanme="shi p-to">
<xsd: conpl exType>
<xsd: group ref="custoner" />
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el ement ref="itent
maxQOccur s="unbounded" m nCccurs="1" />
<xsd: el enent ref="shi ppi ng- et hod" />
<xsd: el enent ref="shi ppi ng-date" />
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<!-- Description of a custoner -->
<xsd: group name="cust omer ">
<xsd: sequence>
<xsd: el ement name="nanme" type="xsd:string" />
<xsd: el enent ref="address" />
<xsd: el ement name="phone"
t ype="Tel ephoneNunber Type" />
</ xsd: sequence>
</ xsd: gr oup>

<l-- Description of an item-->
<xsd: el enent nanme="iteni>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="Quantity"
type="xsd:integer" m nQccurs="1" maxQccurs="1"
<xsd: el ement name="Price" type="PriceType"
m nCccurs="1" maxQccurs="1" />
</ xsd: sequence>
<xsd:attributeGoup ref="ItemAttri butes" />
</ xsd: conpl exType>
</ xsd: el enent >

<l-- Shipping Method -->
<xsd: el ement name="shi ppi ng- met hod" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="carrier"
type="xsd:string" />
<xsd: el ement name="option"
type="xsd:string" />
<xsd: el ement name="esti mat ed-del i very"
type="xsd: duration" />
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<!-- Shipping date -->
<xsd: el ement name="shi ppi ng- dat e" >
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement nane="date" type="xsd:date" />
<xsd: el ement nane="tinme" type="xsd:tinme" />
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<l-- Asinple U S based Address structure -->
<xsd: el enent name="addr ess">
<xsd: annot at i on>
<xsd: docunent at i on>
Represents a U.S. Address
</ xsd: docunent ati on>
</ xsd: annot ati on>

<xsd: conpl exType>
<xsd: sequence>
<I-- street address 1 -->
<xsd: el enent name="street 1"
type="xsd:string" />

/>
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<l-- optional street address 2 -->
<xsd: el enent nanme="street 2"
type="xsd: string" m nCccurs="0" />

<l-- city-->
<xsd: el enment name="city" type="xsd:string" />
<l-- state code -->

<xsd: el ement nane="state"
type="st at eCodeType" />
<l-- zip-code -->
<xsd: el enent ref="zip-code" />
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el enent >

<l-- AUS. Zp Code -->
<xsd: el enent name="zi p- code" >
<xsd: si npl eType>
<xsd:restriction base="xsd:string">
<xsd: pattern value="[0-9]{5}(-[0-9]{4})?" />
</ xsd:restriction>
</ xsd: si npl eType>
</ xsd: el enent >

<I-- State Code

obviously not a valid state code....but this is just
an exanple and | don't feel like creating all the valid
ones.

-->
<xsd: si npl eType name="st at eCodeType" >
<xsd:restriction base="xsd:string">
<xsd: pattern value="[A-Z]{2}" />
</xsd:restriction>
</ xsd: si npl eType>

<!-- Tel ephone Nunber -->
<xsd: si npl eType name="Tel ephoneNunber Type" >
<xsd:restriction base="xsd: string">
<xsd: |l ength val ue="12" />
<xsd: pattern value="[0-9]{3}-[0-9]{3}-[0-9]{4}" />
</ xsd:restriction>
</ xsd: si npl eType>

<l-- Cool price type -->
<xsd: si npl eType name="PriceType">
<xsd:restriction base="xsd: deci mal ">
<xsd:fractionDigits val ue="2" />
<xsd:total Digits val ue="5" />
<xsd: m nl ncl usi ve val ue="1" />
<xsd: maxl ncl usi ve val ue="100" />
</xsd:restriction>
</ xsd: si npl eType>

<l-- The attributes for an Item-->
<xsd:attributeG oup name="IltemAttri butes">
<xsd:attribute name="1d" type="xsd:|D' m nCccurs="1"
maxOccur s="1" />
<xsd:attribute nane="InStock" type="xsd: bool ean"
defaul t="fal se" />
<xsd:attribute name="Category" type="xsd:string"
use="required" />
</ xsd: attri but eG oup>
</ xsd: schenma>

The structure of this schema is simple: it is composed of a top-level element which is a complexType with
references to other elements inside. This schema represents a simple invoice: an invoice is a customer
(cust oner top-level group), an article (i t em element), a shipping method (shi ppi ng- met hod element) and a
shipping date (shi ppi ng-date element). Notice that the ship-to element uses a reference to an address
element. This address element is atop-level element that contains a reference to a non-top-level element (the
zi p- cod element). At the end of the schemawe have two simpleTypes for representing a tel ephone number and
a price. The Source Generator is used with the el enent property set for class creation so a classis going to be
generated for al top-level elements. No classes are going to be generated for complexTypes and simpleTypes
since the simpleType is not an enumeration.

Castor (1.3.3) 100



XML code generation

To summarize, we can expect 7 classes : | nvoi ce, Cust onmer, Address, |tem ShipTo, Shi ppi ngMet hod and
shi ppi ngDat e and the 7 corresponding class descriptors. Note that a class is generated for the top-level group

cust oner

2.7.1.2. Running the XML code generator

To run the source generator and create the source from thei nvoi ce. xsd file in a package t est , we just call in
the command line:

java -cp %CP% org. exol ab. castor. bui | der. SourceGeneratorMain -i invoice.xsd -package test

2.7.1.3. The generated code

2.7.1.3.1. The Item.java class

To simplify this example we now focus on thei t emelement.

<l-- Description of an item-->
<xsd: el ement name="itenl>
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="Quantity" type="xsd:integer"
m nCccur s="1" maxCccurs="1" />
<xsd: el ement nane="Price" type="PriceType"
m nCccur s="1" maxCOccurs="1" />
</ xsd: sequence>
<xsd:attributeGoup ref="ItemAttri butes" />
</ xsd: conpl exType>
</ xsd: el enent >

<l-- Cool price type -->
<xsd: si npl eType name="PriceType">
<xsd:restriction base="xsd: deci mal ">
<xsd:fractionDigits val ue="2" />
<xsd:total Digits val ue="5" />
<xsd: m nl ncl usi ve val ue="1" />
<xsd: maxl ncl usi ve val ue="100" />
</ xsd:restriction>
</ xsd: si npl eType>

<l-- The attributes for an Item-->

<xsd:attributeGoup name="IltemAttri butes">
<xsd:attribute name="1d" type="xsd:| D' m nCccurs="1" maxCccurs="1" />
<xsd:attribute name="I|nStock" type="xsd: bool ean" default="fal se" />
<xsd:attribute nane="Category" type="xsd:string" use="required" />

</ xsd: attri but eG oup>

To represent an | t emobject, we need to know its 1 d, the Quant i ty ordered and the pri ce for one item. So we
can expect to find a least three private variables: a string for the | d element, an i nt for the quantity element
(see the section on XML Schema support if you want to see the mapping between a W3C XML Schema type
and ajavatype), but what type for the Pri ce element?

While processing the pPrice element, Castor is going to process the type of price i.e. the simpleType
Pri ceType which base is deci mal . Since derived types are automatically mapped to parent types and W3C
XML Schema decimal type is mapped to a java.math. Bi gDecimal, the price element will be a
j ava. mat h. Bi gDeci mal . Another private variable is created for quantity: quantity is mapped to a primitive
javatype, so aboolean has_quanti ty is created for monitoring the state of the quantity variable. The rest of the
code is the getter/setter methods and the Marshalling framework specific methods. Please find below the
complete I t emclass (with Javadoc comments stripped off):
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/**
*
*

*

*/

This class was autonatically generated with
Castor 1.0.4,
usi ng an XML Schena.

package test;

public class Iteminplenents java.io.Serializable {

R /
/1- C ass/ Menber Variables -/
R /

private java.lang.String _id;

private int _quantity;

| **

* keeps track of state for field: _quantity
S
private bool ean _has_quantity;

private java. math. Bi gDeci mal _price;

N /
//- Constructors -/
N /

public Item() {
super () ;
} //-- test.ltem()

R /
/1- Methods -/
R /

public java.lang. String getld() {
return this._id; $
} //-- java.lang. String getld()

public java.nath. Bi gDeci mal getPrice() {
return this._price;
} //-- java.math. Bi gDeci mal getPrice()

public int getQuantity() {
return this._quantity;

} //-- int getQuantity()

public bool ean hasQuantity() {
return this. _has_quantity;
} //-- bool ean hasQuantity()

public bool ean isValid() {
try {
val i date();
} catch (org.exol ab. castor. xm . Val i dati onExcepti on vex) {
return fal se;
}

return true;
} //-- bool ean isValid()

public void marshal (java.io. Witer out)

t hrows org. exol ab. cast or. xml . Mar shal Excepti on, or g. exol ab. castor. xm . Val i dati onException {
Mar shal | er. marshal (this, out);

} //-- void marshal (java.io. Witer)

public voi d marshal (org. xm . sax. Docunent Handl er handl er)

throws org. exol ab. cast or. xnl . Mar shal Excepti on, org. exol ab. castor.xnm . Val i dati onException {
Mar shal | er. marshal (thi s, handler);

} //-- void marshal (org. xm . sax. Docunent Handl er)

public void setld(java.lang. String _id) {
this._id = _id;
} //-- void setld(java.lang. String)
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public void setPrice(java. math. BigDeci mal _price) {
this._price = _price;
} //-- void setPrice(java. math. Bi gDeci mal )

public void setQuantity(int _quantity) {
this._quantity = _quantity;
this._has_quantity = true

} //-- void setQuantity(int)

public static test.|ltem unnmarshal (java.io. Reader reader)

throws org. exol ab. castor. xm . Marshal Excepti on, or g. exol ab. cast or. xnl . Val i dati onExcepti on {
return (test.lten) Unnmarshaller.unmarshal (test.ltemclass, reader);

} //-- test.|ltem unmarshal (java.io. Reader)

public void validate()
throws org. exol ab. castor. xnl . Val i dati onException {

org. exol ab. castor.xm . Val i dator.validate(this, null);
} //-- void validate()

The ItemDescriptor classis abit more complex. This classis containing inner classes which are the XML field
descriptors for the different components of an ‘ Item’ element i.e. id, quantity and price.

2.7.1.3.2. The PriceType.java class

TODO ...

2.7.1.3.3. The Invoice.java class

In this section, we focus on the 'invoice' element as shown again below:

<xsd: el enent name="invoi ce">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el enent nane="ship-to">
<xsd: conpl exType>
<xsd: group ref="custoner" />
</ xsd: conpl exType>
</ xsd: el enent >
<xsd: el ement ref="itent m nCccurs="1" maxCccur s="unbounded" />
<xsd: el enent ref="shi ppi ng- net hod" />
<xsd: el ement ref="shi ppi ng-date" />
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >

Amongst other things, an <i nvoi ce> is made up of at least one, but potentially many <i t en» elements. The
Castor XML code generator creates a Java collection named 'itemList’ for this unbounded element declaration,
of typejava. util. Li st if the scode generator is used with the 'arrayl i st ' field factory.

private java.util.List _itenlist;
If the'j 1' field factory is used, thiswill be replaced with ...
private java.util.Vector _itenList;

The complete class as generated (with irrelevant code parts removed) in 'j 2' (aka'arrayl i st ") mode is shown
below:

public class Invoice inplenents java.io.Serializable {
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private java.util.List _itenlist;

public Invoice()
super ();

this. _itenlist = new java.util.ArrayList();
} //-- xm.cl677.invoice. generated. | nvoi ce()

public void addlten(xm .cl1677.invoi ce.generated.|temvlten)
throws java.l ang. | ndexQut Of BoundsExcepti on
{
this. _ itenlist.add(vlten);
} //-- void addltem(xm .c1677.invoice. generated.|tem
public void addlten{int index, xm.cl677.invoice.generated.ltemyvltem
throws java.l ang. | ndexQut Of BoundsExcepti on
{
this._itenList.add(index, vitem;
} //-- void addlten(int, xnml.cl677.invoice.generated.|tem
public java.util.Enunmeration enuneratelten()

{
return java.util.Collections.enuneration(this. _itenlist);
} //-- java.util.Enuneration enuneratelten()

public xm .cl677.invoi ce.generated.|temgetlten(int index)
throws java.l ang. | ndexQut Of BoundsExcepti on

{
/'l check bounds for index
if (index < 0 || index >= this._itenlList.size()) {
t hrow new | ndexQut O BoundsException("getltem Index value '" + index
+ "' not inrange [0.." + (this._itenlist.size() - 1) + "]");

}

return (xm.cl677.invoice.generated.|ten) _itenlist.get(index);
} //-- xm .cl677.invoi ce.generated. |tem getlten(int)

public xm .cl1677.invoice.generated.|tenf] getlten()
{
int size = this._itenlist.size();
xm . c1677.invoi ce. generated.lten{] array = new xm .c1677.invoi ce. generated.|ten]size];
for (int index = 0; index < size; index++){
array[index] = (xm.cl677.invoice.generated.ltem _itenList.get(index);
}

return array;
} //-- xm.cl677.invoice.generated.lten]] getltem()

public int getltenmCount()

{

return this. _itenList.size();
} //-- int getltemCount ()
public java.util.lterator iterateltem()
{

return this. itenList.iterator();
} //-- java.util.lterator iterateltem()

public void renpveAlllten()

{
this. _itenList.clear();
} //-- void renpveAllltemn()

publ i c bool ean renoveltenm(xm .cl1677.invoi ce.generated.ltemvltem

{

bool ean renmoved = _itenlList.renmnove(vliten);
return renoved;
} //-- bool ean renpveltem xm .cl1677.invoi ce. generated. |tem

public xm .cl1l677.invoi ce.generated.|temrenpveltemAt (i nt index)

{
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oj ect obj = this. _itenlList.renove(index);
return (xm .cl677.invoice.generated.|lten) obj;
} //-- xm .cl677.invoi ce.generated. |tem renovel t emAt (int)

public void setlten(int index, xm.cl677.invoice.generated.ltemvltem
throws java.l ang. | ndexQut Of BoundsExcepti on

{
/'l check bounds for index
if (index < 0 || index >= this. _itenList.size()) {
t hrow new | ndexQut Of BoundsException("setltem |ndex value ""
+ index + "' not inrange [0.." + (this._itenlist.size() - 1) + "]");
}

this. _itenlist.set(index, vitem;
} //-- void setltem(int, xml.cl677.invoice.generated.|tem

public void setlten(xm .cl677.invoice.generated.lten{] vltemArray)
{

//-- copy array

_itenList.clear();

for (int i =0; i <vlitemArray.length; i++) {
this._itenlist.add(vlitemArray[i]);

} //-- void setltem(xm .cl1677.invoice. generated.|tem

2.7.2. Non-trivial real world example

Two companies wish to trade with each other using a Supply Chain messaging system. This system sends and
receives Purchase Orders and Order Receipt messages. After many months of discussion they have finally
decided upon the structure of the Version 1.0 of their message XSD and both are presently developing solutions
for it. One of the companies decides to use Java and Castor XML support for (un)marshaling and Castor's code
generator to accelerate their development process.

2.7.2.1. The Supply Chain XSD

<title>supplyChai nV1. 0. xsd</title>
<?xm version="1.0" encodi ng="UTF-8"?>
<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
el enent For nDef aul t =" qual i fi ed"
attri but eFor nDef aul t =" unqual i fi ed" >

<xs: el enrent name="Dat a">
<xs:annot ati on>
<xs: docunent ati on>
Thi s section contains the supply chain nessage data
</ xs: docunent ati on>
</ xs: annot ati on>
<xs:conpl exType>
<xs: choi ce>
<xs: el enent name="PurchaseOr der">
<xs: conpl exType>
<XS: sequence>
<xs:el ement name="Lineltenl' type="Lineltenilype" maxQOccurs="unbounded"/>
</ Xs: sequence>
<xs:attribute name="Order Nunber" type="xs:string" use="required"/>
</ xs: conpl exType>
</ xs: el enent >
<xs:el ement name="0Or der Recei pt">
<xs: conpl exType>
<Xs: sequence>
<xs: el ement name="Linelten type="Recei ptLineltenmlype" maxQccurs="unbounded"/>
</ xs: sequence>
<xs:attribute name="0Or der Nunber" type="xs:string" use="required"/>
</ xs: conpl exType>
</ xs: el enent >
</ xs: choi ce>
</ xs: conpl exType>
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</ xs: el enent >

<xs: conpl exType name="SkuType">
<xs: annot ati on>

<xs:docunent ati on>Cont ai ns Product Identifier</xs:docunentation>

</ xs:annot ati on>
<Xs:sequence>
<xs:el ement name="Nunber" type="xs:integer"/>
<xs: el enent name="|D"' type="xs:string"/>
</ xs: sequence>
</ xs: conpl exType>

<xs:conpl exType name="Recei pt SkuType">
<xs:annot ati on>

<xs: docunent at i on>Cont ai ns Product I|dentifier</xs:docunentation>

</ xs: annot ati on>
<xs: conpl exCont ent >
<xs:extension base="SkuType">
<XSs: sequence>
<xs:el enment name="Internal | D' type="xs:string"/>
</ xs: sequence>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>

<xs: conpl exType nanme="Li nel t enilype" >
<Xs:sequence>
<xs:el ement name="Sku" type="SkuType"/>
<xs: el ement name="Val ue" type="xs: double"/>
<xs:elenment name="Billinglnstructions" type="xs:string"/>
<xs: el ement name="Del i veryDate" type="xs:date"/>
<xs:el ement name="Nunber" type="xs:integer"/>
</ xs: sequence>
</ xs: conpl exType>

<xs: conpl exType name="Recei ptLi nel tenType">
<Xs:sequence>
<xs: el ement name="Sku" type="Recei pt SkuType"/>
<xs: el enent nanme="Val ue" type="xs:double"/>
<xs: el ement name="Packi ngDescription" type="xs:string"/>
<xs: el enent nanme="Shi pDate" type="xs:dateTine"/>
<xs:el ement name="Nunber" type="xs:integer"/>
</ Xs: sequence>
</ xs: conpl exType>
</ xs: schema>

2.7.2.2. Binding file? -- IT IS REQUIRED!

If you run the Castor CodeGenerator on the above XSD you end up with the following set of classes. (You also

get lots of warning messages with the present version.)

Dat a. j ava

Dat aDescri ptor.java

Li neltemjava

Li nel tenDescri ptor.java

Li nel t enilype. j ava

Li nel t eniTypeDescri ptor.java
Or der Recei pt. j ava

Or der Recei pt Descriptor.java
Pur chaseOr der . j ava

Pur chaseOr der Descri ptor. java
Recei pt Li nel t enilype. j ava
Recei pt Li nel t enifypeDescri ptor.java
Recei pt SkuType. j ava

Recei pt SkuTypeDescri ptor.java
Sku. j ava

SkuDescri ptor.java
SkuType. j ava

SkuTypeDescri ptor.java

The problem here is that there are two different elements with the same name in different locations in the XSD.
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This causes a Java code generation conflict. By default, Castor uses the element name as the name of the class.
So the second class generated for the Lineltem definition, which is different than the first, overwrites the first
class generated.

A binding file is therefore necessary to help the Castor code generator differentiate between these generated
classes and as such avoid such generation conflicts. That is, you can 'bind' an element in the XML schemato a
differently named class file that you want to generate. This keeps different elements separate and ensures that
source is properly generated for each XML Schema object.

Tip

The warning messages for Castor 0.99+ are very useful in assisting you in your creation of the
binding file. For the example the warning messages for the example are:

Warni ng: A class nane generation conflict has occurred between el enent

'/ Dat a/ Order Recei pt/Lineltem and el enent '/ Data/PurchaseOrder/Linelten.

Pl ease use a Binding file to solve this probl em Continue anyway [not recommended] (y|n|?)y
Warni ng: A class nanme generation conflict has occurred between el enent

'/ Dat a/ Order Recei pt/Lineltem and el enent '/Datal/PurchaseOr der/Linelten.

Pl ease use a Binding file to solve this problem Continue anyway [not recommended] (y|n|?)y
Warni ng: A class nanme generation conflict has occurred between el enent

'/ Dat a/ Order Recei pt/Lineltem and el enent '/ Data/PurchaseOrder/Linelten.

Pl ease use a Binding file to solve this probl em Continue anyway [not recommended] (y|n|?)y
Warni ng: A class name generation conflict has occurred between el enent

' conpl exType: Recei pt Li nel t emlType/ Sku* and el ement ' conpl exType: Li nel t enilype/ Sku'

Pl ease use a Binding file to solve this problem Continue anyway [not recommended] (y|n|?)y
Warni ng: A class name generation conflict has occurred between el enent

' conpl exType: Recei pt Li nel t emlype/ Sku' and el enent ' conpl exType: Li nel t enilype/ Sku'

Pl ease use a Binding file to solve this problem Continue anyway [not reconmmended] (y|n|?)y
Warni ng: A class nanme generation conflict has occurred between el enent

' conpl exType: Recei pt Li nel t emlType/ Sku' and el ement ' conpl exType: Li nel t enilype/ Sku'

Pl ease use a Binding file to solve this probl em Continue anyway [not recommended] (y|n|?)y

The following binding file definition will overcome the naming issues for the generated classes:

<bi ndi ng xm ns="http://ww. castor. or g/ Sour ceGener at or/ Bi ndi ng"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
Xsi : schemaLocati on="http://ww. castor. or g/ Sour ceGener at or/ Bi ndi ng C:\\ Castor\\ xsd\\ bi ndi ng. xsd"
def aul t Bi ndi ng="el enent ">

<el enent Bi ndi ng nanme="/ Dat a/ Pur chaseOr der/ Li nel t ent' >
<] ava-cl ass name="Pur chaseOrderLi neltent/>
</ el ement Bi ndi ng>

<el enent Bi ndi ng nanme="/ Dat a/ Or der Recei pt/ Li nel tent' >
<j ava-cl ass name="Or der Recei pt Li nel tenl'/>
</ el ement Bi ndi ng>

<el enent Bi ndi ng name="/conpl exType: Recei pt Li nel t emType/ Sku" >
<j ava- cl ass name="Or der Recei pt Sku"/ >
</ el ement Bi ndi ng>

<el enent Bi ndi ng name="/conpl exType: Li nel t enType/ Sku" >
<j ava- cl ass name="Pur chaseO der Sku"/ >
</ el enent Bi ndi ng>

</ bi ndi ng>

One thing to notice in the above bi ndi ng. xni file is that the name path used is relative to the root of the XSD
and not the root of the target XML. Also notice that the two complex types have the "complexType:" prefix to
identify them followed by the name path relative to the root of the XSD.
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The new list of generated classesis:

Dat a. j ava

Dat aDescriptor.java

Lineltem java

Li nel tenDescriptor.java

Li nel tenlype. j ava

Li nel t enTypeDescri ptor.java

Or der Recei pt . j ava

Or der Recei pt Descriptor.java

Or der Recei pt Li neltem j ava

Or der Recei pt Li nel t enDescriptor.java
Or der Recei pt Sku. j ava

Or der Recei pt SkuDescri ptor.java

Pur chaseOr der . j ava

Pur chaseOr der Descri ptor. java

Pur chaseOrder Li neltem j ava

Pur chaseOr der Li nel t enDescri ptor. java
Pur chaseOr der Sku. j ava

Pur chaseOr der SkuDescri ptor. java
Recei pt Li nel t enilype. j ava

Recei pt Li nel t enifypeDescri ptor.java
Recei pt SkuType. j ava

Recei pt SkuTypeDescri ptor.java
Sku. j ava

SkuDescri ptor.java

SkuType. j ava

SkuTypeDescri ptor.java

The devel opers can now use these generated classes with Castor to (un)marshal the supply chain messages sent
by their business partner.
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Chapter 3. Castor JDO

3.1. Castor JDO - An introduction

Werner Guttmann <wer ner DOT guttrmann AT gnx DOT net >

3.1.1. What is Castor JDO

Castor JDO is an Object-Relational Mapping and Data-Binding Framework, which is written in 100% pure
Java[tm]. Castor can map relational database data into Java Data Object based on user-defined mapping
schema. In the other point-of-view, it provides java data objects a persistence layer.

It frees programmer from dealing with database directly and replacing the entire burden of composing updating
the database. Proper SQL statements are automatically generated for loading, updating, creating and deleting.
Changes to objects in transaction are automatically done to data source at commit time. Thus programmer can
stay in pure-Java without remember all the details in the backing database, after the creation of database tables
and the mapping schema. The separation of persistence and programming logic aso enable much clearer
object-oriented design, which isimportant in larger projects.

3.1.2. Features

JDO is transactional. Data objects loaded in Castor are properly locked and isolated from other transactions.
Castor supports full 2-phase commit via xa.Synchronzation. Castor supports several locking modes, including
"shared", "exclusive", "database locked", and "read-only".

¢ Shared access, the default, is useful for situations in which it is common for two or more transactions to read
the same objects, and/or update different objects.

» Exclusive access uses in-memory locks implemented by Castor to force competing transactions to serialize
access to an object. This is useful for applications in which it is common for more than one transaction to
attempt to update the same object, and for which most, if not all access to the database is performed through
Castor.

» Database-L ocked access is often used for applications in which exclusive locking is required, but in which
the database is frequently accessed from applications outside of Castor, bypassing Castor's memory-based
locking mechanism used by "exclusive access' locking.

» Read-Only access performs no locking at all. Objects read using this access mode are not locked, and those
objects do not participate in transaction commit/rollback.

In addition, Castor supports " long transactions’, whichs alow objects to be read in one transaction, modified,
and then committed in a second transaction, with built-in dirty-checking to prevent data that has been changed
since the initial transaction from being overwritten.

Through automatic dirty-checking and deadlock detection, Castor can be used to ensure data integrity and
reduce unnecessary database updates.

A subset of OQL, defined in the Object Management Group (OMG) 3.0 Object Query Language
Specification, is supported for interacting with the database. OQL is similar to SQL, though operations are
performed directly on Java objects instead of database tables, making the language more appropriate for use
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within a Java-based application.

Castor implements a data cache to reduce database accesses, providing several aternative LRU-based caching
strategies.

Castor supports different cardinalities of relationship, including oneto-one, oneto-many and
many-to-many. It also supports both object and database record inheritance. It distinguishes between related
(i.e. association) and dependent (i.e. aggregation) relationships during an object's life cycle, automatically
creating and deleting dependent objects at appropriate times in the independent object's life cycle.

Multiple-column primary keys, and avariety of key generators are supported.

Castor automatically manages persistence for objects that contain Java collection types, including Vector,
Hashtable, Collection, Set, and Map. Lazy loading (of collections as well as simple 1:1 relations) is
implemented to reduce unnecessary database loading. Lazy loading can be turned on or off for each individual
field (of any supported collection type for 1-to-many and many-to-many relations).

Other features include a type converter for all Java primitive types (see the info on supported types).

No pre-processor (aka pre-compiler), class enhancer (bytecodes modification) is needed or used for
data-binding and object persistence.

Castor JDO works in an application that uses multiple ClassLoaders, making it possible to use in an EJB
container or serviet, for example. A Castor-defined callback interface, "Persistent”, can be implemented if the
objects wants to be notified on Castor events. jdoLoad(), jdoCreate(), jdoRemove() and jdoTransient(). This
makes it possible to create user-defined actions to take at varioustimesin an abject's life cycle.

The Java-XML Data-Binding Framework (Castor XML) has been merged with Castor JDO for users who need
both O/R Mapping and Java-XML Data-Binding together.

The following relational databases are supported:

» DB2

e Derby

» Generic DBMS
* Hypersonic SQL
* Informix

* InstantDB

* Interbase

« MySQL

* Oracle

* PostgreSQL

e Progress

« SAPDB/MaxDB

e SQL Server
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e Sybase

Database support includes Oracle 8.1.x and different versions of Sybase Enterprise and Anywhere. Users can
implement the Driver interface to adapt Castor to the differences in SQL syntax supported by different
relational DBMS's, as long as the DBM S supports JDBC 2.0, multiple ResultSet, and transactions. Thanks to
many individual open source contributors, drivers for different database are available.

3.2. Castor JDO - First steps

3.2.1. Introduction

This guide assumes that you do not have any experience with CASTOR JDO, but would like to make your first
stepsinto the world of persistence and object/relation mapping tools. The following sections show how to setup
and configure Castor JDO so that it is possible to perform persistence operations on the domain objects
presented.

3.2.2. Sample domain objects

The sample domain objects used in here basically define acat al ogue, which is a collection of Product s.

public class Catal ogue {

private long id;
private List products = new ArraylList();

public long getld() { ... }

public void setld(long id) { ... }

public String getProducts() { ... }

public void setProducts(List products) { ... }

}

public class Product {
private long id;

private String description

public long getld() { ... }

public void setld(long id) { ... }

public String getDescription() { ... }

public void setDescription(String description) { ... }

In order to be able to perform any persistence operation (such as loading products, deleting products from a
catalogue, ...) on these domain objects through Castor JDO, a Castor JDO mapping has to be provided, defining
class and field level mappings for the Java classes given and their members:

<cl ass name="or g. cast or. sanpl e. Cat al ogue" >
<map-to tabl e="cat al ogue"/ >
<field name="id" type="long">
<sqgl nanme="id" type="integer" />
</field>
<field nanme="products" type="org.castor.sanple.Product” collection="arraylist">
<sgl many-key="c_id" />
</field>
</cl ass>
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<cl ass nane="org. castor. sanpl e. Product ">
<map-to tabl e="product"/>
<field nane="id" type="Ilong">
<sqgl nane="id" type="integer" />
</field>
<field name="description" type="string">
<sqgl nanme="desc" type="varchar" />
</field>
</ cl ass>

3.2.3. Using Castor JDO for the first time

To e.g. load a given cat al ogue instance as defined by its identity, and all its associated pr oduct instances, the
following code could be used, based upon the Castor-specific interfaces JDOvanager and Dat abase.

JDOMVanager . | oadConfi guration("j do-conf.xm");
JDOVanager j doManager = JDOmanager. creat el nstance("sanple");

Dat abase dat abase = j doManager. get Dat abase();

dat abase. begi n();

Cat al ogue cat al ogue = dat abase. | oad(cat al ogue. cl ass, new Long(1));
dat abase. commi t () ;

dat abase. cl ose();

For brevity, exception handling has been ommitted completely. But isis quite obvious that - when using such
code fragments again and again, to e.g. implement various methods of a DAO - there's alot of redundant code
that needed to be written again and again - and exception handling is adding some additional complexity here
aswell.

3.2.4. JDO configuration

As shown in above code example, before you can perform any persistence operations on your domain objects,
Castor JDO has to be configured by the means of a JDO configuration file. as part of this JDO configuration,
the user defines one or more databases and everything required to connect to this database (user credentials,
JDBC connection string, ....).

A vaid JDO configuration file for HSQL looks as follows:

<?xm version="1.0" ?>
<! DOCTYPE j do- conf PUBLI C "-//EXOLAB/ Castor JDO Configuration DTD Version 1.0//EN' "http://castor.org/jdo-conf.c
<j do- conf >
<dat abase nane="hsqgl db" engi ne="hsqgl ">
<driver class-nanme="org. hsqgl db.jdbcDriver" url="jdbc: hsqgl db: hsqgl://1 ocal host: 9002/ dbnane" >
<par am nanme="user" val ue="sa"/>
<par am name="password" val ue=""/>
</driver>
<mappi ng href="mappi ng. xm "/ >
</ dat abase>
<transacti on-denarcati on nmode="1ocal "/ >
</ j do- conf >

3.3. Using Castor JDO

3.3.1. Opening A JDO Database
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Castor JDO supports two type of environments, client applications and J2EE servers. Client applications are
responsible for configuring the database connection and managing transactions explicitly. J2EE applications
use JNDI to obtain a pre-configured database connection, and use User Transacti on Or container managed
transactions (CMT) to manage transactions. If you have been using JDBC in these two environments, you will
be readily familiar with the two models and the differences between them.

3.3.1.1. Stand-alone application

Client applications are responsible for defining the JDO configuration, and managing the transaction explicitly.
The database is by default configured through a separate XML file which links to the mapping file.
Alternatively, it can be configured using the utility classor g. exol ab. castor. j do. uti | . JDOConf Fact ory.

In the example code | refer to the JDO configuration file as j do- conf. xni , but any name can be used. See
Castor JDO Configuration for more information.

As of release 0.9.6, anew JDOManager classis provided, that replaces the former JDO class. Any new features
will be implemented against the new JDOManager class only.

As with its predecessor, or g. exol ab. cast or. j do. JDOVanager defines the database name and properties and is
used to open a database connection. An instance of this class is constructed with a two-step approach:

1. Statically load the JDO configuration file through one of the loadConfiguration() methods, e.g.
or g. exol ab. cast or. j do. JDOvanager . | oadConfi gurati on(j ava.l ang. String).

2. Create an instance of the JDO engine using the factory method
org. exol ab. cast or. j do. JDOVanager . cr eat el nst ance(j ava. | ang. Stri ng) where you supply one of the
database names defined in the configuration file loaded in step 1).

Theor g. exol ab. cast or. j do. Dat abase Object represents an open connection to the database. By definition the
database object is not thread safe and should not be used from concurrent threads. There is little overhead
involved in opening multiple Dat abase objects, and a JDBC connection is acquired only per open transaction.

The following code fragment creates an instance of JDOManager for a database 'mybd’, opens a database,
performs atransaction, and closes the database - as it will typically appear in client applications (for brevity, we
have ommitted any required exception handling):

JDOvanager j doManager ;
Dat abase db;

/1 1oad the JDO configuration file and construct a new JDOvanager for the database 'nydb'
JDOMVanager . | oadConfi guration("j do-conf.xm");
j doManager = JDOwanager. creat el nst ance(" nmydb");

// Obtain a new dat abase
Dat abase db = j doManager. get Dat abase() ;

/] Begin a transaction
db. begi n();

/1 Do sonet hi ng

// Conmit the transaction and cl ose the database
db. commi t () ;
db. cl ose();

For an example showing how to set up a database configuration on the fly without the need of a preconfigured
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XML configuration file) see JdoConfFactory.

3.3.1.2. J2EE Application

J2EE applications depend on the J2EE container (Servlet, EJB, etc) to configure the database connection and
use JNDI to look it up. This model allows the application deployer to configure the database properties from a
central place, and gives the J2EE container the ability to manage distributed transactions across multiple data
sources.

Instead of constructing a or g. exol ab. cast or . j do. JDOvanager the application uses the JNDI namespace to
look it up. We recommend enlisting the Jboovanager object under the java: conp/ env/jdo hamespace,
compatible with the convention for listing JDBC resources.

The following code fragment uses JNDI to lookup a database, and uses the JTA User Transact i on interface to
manage the transaction:

Initial Context ctx;
User Transacti on ut;
Dat abase db;

// Lookup databse in JNDI
ctx = new Initial Context();
db = (Database) ctx.|ookup( "java: conp/env/jdo/ nydb" );

// Begin a transaction

ut = (UserTransaction) ctx.|ookup( "java: conp/ User Transacti on" );
ut . begin();

/1 Do sonethi ng

/1 Commit the transaction, close database

ut.comm t();
db. cl ose();

If the transaction is managed by the container, a common case with EJB beans and in particular entity beans,
there is no need to begin/commit the transaction explicitly. Instead the application server takes care of enlisting
the database in the ongoing transaction and executes commit/rollback at the proper time.

The following code snippet relies on the container to manage the transaction

Initial Context ctx;

User Tr ansact i on ut;

Dat abase db;

/1 Lookup database in JNDI

ctx = new Initial Context();

db = (Database) ctx. | ookup( "java: conp/env/jdo/ nydb" );
/1 Do sonet hing

/1l O ose the database
db. cl ose();

3.3.2. Using A JDO Database to perform persistence operations

3.3.2.1. Transient And Persistent Objects

All IDO operations occur within the context of atransaction. JDO works by loading data from the database into
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an object in memory, alowing the application to modify the object, and then storing the object's new state
when the transaction commits. All objects can be in one of two states: transient or persistent.

Transient: Any object whose state will not be saved to the database when the transaction commits. Changes to
transient objects will not be reflected in the database.

Persistent: Any object whose state will be saved to the database when the transaction commits. Changes to
persistent abjects will be reflected in the database.

An object becomes persistent in one of two ways: it is the result of a query, (and the query is not performed in
read-only mode) or it is added to the database using
org. exol ab. cast or. j do. Dat abase. creat e(j ava. | ang. Obj ect) or
org. exol ab. cast or. j do. Dat abase. updat e(j ava. | ang. Obj ect). All objects that are not persistent are
transient. When the transaction commits or rolls back, all persistent objects become transient.

In a client application, use org. exol ab. cast or . j do. Dat abase. begi n(),
org. exol ab. castor. j do. Dat abase. commi t () and or g. exol ab. cast or. j do. Dat abase. rol | back() to manage
transactions. In a J2EE application, JDO relies on the container to manage transactions either implicitly (based
on the transaction attribute of abean) or explicitly using thej avax. t ransacti on. User Transact i on interface.

If a persistent object was modified during the transaction, at commit time the modifications are stored back to
the database. If the transaction rolls back, no modifications will be made to the database. Once the transaction
completes, the object is once again transient. To use the same object in two different transactions, you must
query it again.

An object is transient or persistent from the view point of the database to which the transaction belongs. An
object is generally persistent in a single database, and calling
org. exol ab. cast or. j do. Dat abase" >i sPersi st ent (j ava. | ang. Obj ect) from another database will return
false. It is possible to make an object persistent in two database, e.g. by querying it in one, and creating it in the
other.

3.3.2.2. Running an OQL Query

OQL queries are used to lookup and query objects from the database. OQL queries are similar to SQL queries,
but use object names instead of SQL names and do not require join clauses. For example, if the object being
loaded is of type Test Obj ect , the OQL query will load FROM Test (bj ect , whether the actual table name in the
database is test, test_obj ect, or any other name. If a join is required to load related objects, Castor will
automatically perform thejoin.

The following code snippet uses an OQL query to load all the objects in a given group. Note that product and
group are related objects, the JIDBC query involves ajoin:

OQLQuery oql ;
QueryResults results;

/1 Explicitly begin transaction
db. begi n();

/] Construct a new query and bind its paraneters
ogl = db. get OQLQuery("SELECT p FROM Product p WHERE G oup=%$1");
oql . bi nd(groupl d);

/'l Retrieve results and print each one

results = oql.execute();

while (results. hasMre()) {
Systemout.println(results.next());

}

/'l Explicitly close the QueryResults
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resul ts.close();

/1 Explicitly close the OQLQuery
oql . cl ose();

/] Explicitly conmt transaction
db. comm t ();
db. cl ose();

The following code snippet uses the previous query to obtain products, mark down their price by 25%, and
store them back to the database (in this case using a client application transaction):

OQLQuery oql;
QueryResults results;

/] Explicitly begin transaction
db. begi n();

/1 Construct a new query and bind its paraneters
ogql = db.get OQLQuery("SELECT p FROM Product p WHERE G oup=$1");
ogl . bi nd( groupl d);

/'l Retrieve results and mark up each one by 25%
Pr oduct prod;
while (results. hasMre()) {

prod = (Product) results.next();

pr od. mar kDown( 0. 25) ;

prod. set OnSal e(true);

}

/'l Explicitly close the QueryResults
results.close();

/1l Explicitly close the OQLQuery
oql . cl ose();

// Explicitly commt transaction
db. commi t () ;
db. cl ose();

Asiillustrated above, a query is executed in three steps. First a query object is created from the database using
an OQL statement. If there are any parameters, the second step involves binding these parameters. Numbered
parameters are bound using the order specified in their names. (e.g. first $1, after that $2, and so on...) The third
step involves executing the query and obtaining aresult set of type or g. exol ab. cast or. j do. Quer yResul ts.

A query can be created once and executed multiple times. Each time it is executed the bound parameters are
lost, and must be supplied a second time. The result of a query can be used while the query is being executed a
second time.

Thereisalso aspecia form of query that gives a possibility to call stored procedures:
ogl = db. get OQLQuery(" CALL sp_sonet hing($) AS nyapp. Product");

Here sp_something is a stored procedure returning one or more ResultSets with the same sequence of fields as
Castor-generated SELECT for the OQL query "SELECT p FROM myapp.Product p" (for objects without
relations the sequence is: identity, then all other fieldsin the same order as in mapping.xml).

3.3.2.3. Creating a persistent object

The method or g. exol ab. cast or. j do. Dat abase. creat e(j ava. | ang. Qbj ect) creates a new object in the
database, or in JDO terminology makes a transient object persistent. An object created with the cr eat e method
will remain in the database if the transaction commits; if the transaction rolls back the object will be removed
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from the database. An exception isthrown if an object with the same identity already existsin the database.

The following code snippet creates a new product with a group that was previously queried:

Dat abase db = ...;
db. begi n();

/ /1 oad product group
Product G oup furnitures = db.load(...);

/'l Create the Product object
Product prod;

prod = new Product ();

prod. set Sku(5678) ;

prod. set Nanme("Pl astic Chair");
prod. setPrice(55.0 );

prod. set G oup(furnitures);

/'l Make it persistent
db. creat e(prod);

db. comm t () ;

3.3.2.4. Removing a persistent object

The method or g. exol ab. cast or. j do. Dat abase. r enove(j ava. | ang. Obj ect) hasthe reverse effect, deleting a
persistent object. Once removed the object is no longer visible to any transaction. If the transaction commits,
the object will be removed from the database, however, if the transaction rolls back the object will remain in
the database. An exception is thrown when attempting to remove an object that is not persistent.

The following code snippet deletes the previously created Product instance:

Dat abase db = .. .;
db. begi n();

/1 1oad the Product instance with sku = 5678
Product prod = db.load (Product.class, new Integer(5678);

/| delete the Product instance
db. renmove(prod);

db. comm t ();

3.3.2.5. Updating a persistent object

There's no special method offering on the or g. exol ab. cast or . j do. Dat abase to update an existing persistent
object. Simply load the object to be updated, change one or more of its properties, and commit the transaction.
Castor JDO will automatically figure that that the object in question has changed and will persist these changes
to the underlying database.

The following code snippet loads a previously created Product instance, changes its description property and
commits the transaction.

Dat abase db = .. .;
db. begi n();

// load the Product instance with sku = 5678
Product prod = db.load (Product.class, new Integer(5678);

/'l change the object properties
prod. set Description("New plastic chair");
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//commt the transaction
db. comm t () ;

3.3.3. Using JDO And XML

Castor JDO and Castor XML can be combined to perform transactional database operations that use XML as
the form of input and output. The following code snippet uses a combination of persistent and transient objects
to describe a financial operation.

This example retrieves two account objects and moves an amount from one account to the other. The transfer is
described using a transient object (i.e. no record in the database), which is then used to generate an XML
document describing the transfer. An extra step (not shown here), uses XSLT to transform the XML document
into an HTML page.

Transfer tran;
Account from
Account to;

OQLQuery oqgl;

tran = new Transfer();

/] Construct a query and |load the two accounts

ogl = db. get OQLQuery(" SELECT a FROM Account a WHERE | d=$");
ogl . bind(from d);

from = oqgl . execute().nextEl ement();

oqgl . bi nd(told);

to = oqgl.execute().nextEl enent();

// Move nopney from one account to the other
if (from getBal ance() >= ampunt) {

from decBal ance(anount) ;

to.incBal ance(anpunt);

trans. set St at us( Tr ansf er . COVPLETE) ;

trans. set Account (from;

trans. set Amount (anmount) ;
} else {

/] Report an overdraft

trans. set Status( Transfer. OVERDRAFT );
}

/] Produce an XM. describing the transfer
Mar shal | er. marshal (trans, outputStrean);

The XML produced by the above code might look like:

<?xm version="1.0"?>

<report >
<st at us>Conpl et ed</ st at us>
<account id="1234-5678-90" bal ance="50"/>
<transfer anount="49.99"/>

</report>

3.4. Castor JDO - Configuration

Castor JDO alows for two simple ways of specifying its required configuration, e.g. by the means of supplying
Castor JDO with an XML-based configuration file, and by specifying its configuration programmatically via
theorg. exoal b. castor. util.jdo. JDOConf Fact ory class.
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3.4.1. The Castor configuration file

The default way to configure how Castor interacts with a specific database system is by using a configuration
file. It specifies the means to obtain a connection to the database server, the mapping between Java classes and
tables in that database server, and the service provider to use for talking to that server (For a more flexible,
programmatic way without configuration files see section JDOConfFactory).

The application will access the database(s) by its given name (dat abase/ nane) and will be able to persist al
objects specified in the included mapping file(s).

The engi ne attribute specifies the persistence engine for this database server. Different database serversvary in
the SQL syntax and capabilites they support, and this attribute names the service provider to use.

The following names are supported in Castor:

Table 3.1. Supported engine names

engine name RDBMS

db2 DB/2

derby Derby

generic Generic JDBC support

hsgl Hypersonic SQL

informix Informix

instantdb InstantDB

interbase Interbase

mysql MySQL

oracle Oracle 7 - Oracle 9i

postgresqgl PostgreSQL 7.1

sapdb SAPDB /MaxDB

sol-server Microsoft SQL Server

sybase Sybase 11

pointbase Borland Pointbase

progress Progress RDBMS
Note

Castor doesn't work with JIDBC-ODBC bridge from Sun. In particular, MS Access is not supported.

The means to acquire a database connection is specified in one of three ways. as a JDBC driver URL, as a
JDBC DataSource, or as a DataSource to lookup through JNDI. When Castor is used inside a J2EE application
server it is recommended to use INDI lookup (seethej ndi element), allowing the application server to manage
connection pooling and distributed transactions.
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The class mapping isincluded from an external mapping file, allowing multiple mappings to be included in the
same database configuration, or two databases to share the same mappings. For concurrency and integrity
reasons, two database configurations should never attempt to use overlapping mappings. It is recommended to
use one database configuration per database server.

The mapping file is specified using a URL, typically afile: URL. If the database configuration file and
mapping file reside in the same directory, use a relative URL. Relative URLs also work if the database
configuration and mapping files are obtained from the application JAR and reside in the same classpath.

Thedriver element specifies the JDBC driver for obtaining new connections to the database server. The driver
is obtained from the JDBC Dri ver Manager and must be located in the class path. The JDBC URL locates the
driver and provides the access properties. Additional properties may be specified using par am elements (e.g.
buffer size, network protocol, etc).

Use the class-nane attribute to specify the driver class for automatic registration with the JDBC
Driver Manager . If missing, the driver must be registered in any other means, including properties file,
d ass. f or Nane(), €tc

For example, to configure an Oracle 8 thin driver, use:

<j do- conf >
<dat abase nanme="ebi z" engi ne="oracl e">
<driver class-nane="oracle.jdbc.driver.O acleDriver"
url ="j dbc: oracl e:thin: @ost:port: SID'>
<param name="user" val ue="scott" />
<par am nanme="password" val ue="tiger" />
</driver>

</ dat abase>

</ j do- conf >

The dat a- sour ce element specifies the JDBC DataSource for obtaining new connections to the database
server. DataSources are defined in the JDBC 2.0 standard extension APl which is included with Castor, and
implement the interfacej avax. sql . Dat aSour ce.

The DataSource implementation class hame is specified by the cl ass- nane attribute and configured through
Bean-like accessor methods specified for the par amelement. The DTD for the par amelement is undefined and
depends on the DataSource being used.

For example, to configure a PostgreSQL 7.1 DataSource, use:

<j do- conf >
<dat abase name="ebi z" engi ne="oracl e">

<dat a- source cl ass-name="or g. post gresql . Post gr esql Dat aSour ce" >
<par am nanme="ser ver Nane" val ue="host" />
<par am nane="port Nunber" val ue="5432" />
<par am nanme="dat abaseNane" val ue="db" />
<par am nane="user" val ue="user" />
<par am nanme="passwor d=" val ue="secret" />

</ dat a- sour ce>

</ dat abase>

</ j do- conf >

Thej ndi element specifies the JDBC DataSource for obtaining new connections to the database server through
aJNDI lookup. The INDI environment naming context (ENC) is used to obtain a suitable DataSource..
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When running inside a J2EE application server, thisis the preferred method for obtaining database connections.
It enables the J2EE application server to configure the connection, maintain a connection pool, and manage
distributed transactions.

For example, to specify a J2EE DataSource, use:

<j do- conf >
<dat abase nanme="ebi z" engi ne="oracl e">
<j ndi name="j ava: conp/ env/j dbc/ nydb" />
</ dat abase>

</ j do- conf >

3.4.1.1. Transaction demarcation

As opposed to release pre 0.9.6, transaction demarcation is now configured in the JDO configuration file. As
such, the user has to specify which transaction demarcation to use. Transactions when used with Castor JDO
can either be local or global, and you instruct Castor to use a specific mode by supplying a
<transact i on- demar cat i on> element.

3.4.1.1.1. Local Mode

When using Castor JDO stand-alone and you want Castor to control transaction demarcation, please use the
<transacti on- demar cat i on> element as follows:

<transacti on-denmarcati on node="1ocal" />

3.4.1.1.2. Global Mode

When running inside a J2EE application server, and you want to use global (XA) transactions, please make use
the <t ransacti on- demar cat i on> e ement asfollows:

<transacti on- demar cati on node="gl obal ">
<transacti on- ranager name="jndi" />
</transaction-denarcation>

In this mode, the <t r ansact i on- mranager > element specifies the transaction manager that is used by your J2EE
container to control these transactions.

The following transaction managers are supported in Castor:

Table 3.2. Supported transaction managers

Name Description

jndi TM looked up inthe INDI ENC
websphere IBM WebSphere 4 and previous releases
websphereb IBM WebSphere 5

websphere51 IBM WebSphere 5.1
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Name Description
jotm JOTM
atomikos Atomikos

In addition to specifying the transaction manager name, it is possible to pass arbitrary name/value pairs to the
transaction manager instance.

Note

At the moment, only the JNDI transaction manager factory supports such an attribute. In this
context, the jndiEnc attribute can be used to specify what JNDI ENC to use to lookup the
transaction manager as shown below:

<transacti on- demar cati on node="gl obal ">
<transacti on- mranager nanme="j ndi ">
<par am nane="j ndi Enc" val ue="j ava: conp/ env/ Tr ansact i onManager"/ >
</transacti on- manager >
</transaction-denmarcati on>

3.4.1.2. Sample Configuration File

The following configuration file instructs Castor JDO to execute against an Oracle RDBMS using the thin (type
4) JDBC driver, and refers to three mapping files that define mappings for product, order and customer related
data.

<?xm version="1.0"?>
<] do- conf name="order-systeni>
<dat abase nanme="ebi z" engi ne="oracl e">
<driver class-nane="oracle.jdbc.driver.O acleDriver"
url ="j dbc: oracl e: t hi n: @uachi ne: post: SI D' >
<par am nane="user" val ue="scott"/>
<par am nane="passwor d" val ue="tiger"/>
</driver>
<mappi ng href="products. xm "/ >
<mappi ng href="orders.xm"/>
<mappi ng href="custoners.xm "/>
</ dat abase>
<transacti on- demar cati on node="1|ocal "/ >
</ j do- conf >

The following configuration file uses a connection obtained from the J2EE application server and a single
mapping file:

<?xm version="1.0"?>
<j do- conf >
<dat abase name="ebi z" engi ne="oracl e">
<j ndi name="j ava: conp/ env/j dbc/ nydb"/>
<mappi ng href="ebiz. xm"/>
</ dat abase>
<transacti on-demarcati on node="gl obal ">
<transacti on- mranager nanme="j ndi ">
<par am nane="j ndi Enc" val ue="j ava: conp/ env/ Tr ansact i onManager "/ >
</transacti on- manager >
</transacti on-denarcati on>
</ j do- conf >
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3.4.1.3. Prepared statement pooling

Castor JDO uses JDBC prepared statements to execute SQL statements against the specified RDBMS of your
choice. Per definition, Castor JDO does not provide any prepared statement pooling. As such, Castor relies on
prepared statement pooling being provided by different means.

One such way is to use Jakarta's Commons DBCP as database connection pool, and to turn prepared statement
pooling on by configuring DBCP accordingly.

Please check with Using Pooled Database Connections for general information about hot to use DBCP with
Castor.

3.4.1.4. Sample configurations for various databases

Besides the examples listed above, more configuraton examples can be found in the configuration files for the
Castor JDO tests, which can be found in src/tests/jdo once you have downloaded and expanded the Castor
source package. For each database (vendor) supported, you are going to find a database-specific JDO
configuration file in this directory, eg. src/tests/jdo/nysqgl.xn for mySQL™  or
src/tests/jdo/oracle. xnm for Oracle™.

3.4.1.4.1. Sybase JConnect (JDBC data source)

<l-- JDBC data source for Sybase using jConnect -->
<dat a- sour ce cl ass-nanme="com sybase. j dbc2.j dbc. SybDat aSour ce" >
<par am nanme="user" val ue="user" />
<par am nanme="password val ue="secret" />
<par am nane="port Nunber" val ue="4100" />
<par am nane="server Nane" val ue="host" />
</ dat a- sour ce>

3.4.1.4.2. PostgreSQL (JDBC data source)

<l-- JDBC data source for PostgreSQL -->
<dat a- source cl ass-name="or g. post gresql . Post gr esql Dat aSour ce" >
<par am nanme="ser ver Nane" val ue="host" />
<par am nane="port Nunber" val ue="5432" />
<par am nanme="dat abaseNane" val ue="db" />
<param name="user" val ue="user" />
<par am nanme="password" val ue="secret" />
</ dat a- sour ce>

3.4.1.4.3. Oracle (JDBC Driver)

<l-- JDBC driver definition for Oacle -->
<driver class-nane="oracle.jdbc.driver.O acleDriver"
url ="j dbc: oracl e: t hi n: @ost: post: SID'>
<param nane="user" val ue="scott" />
<par am nanme="passwor d" val ue="tiger" />
</driver>
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3.4.1.4.4. mySQL (JDBC Driver)

<!-- JDBC data source for nySQL -->
<driver class-nane="com nysql.jdbc.Driver"
url ="jdbc: nysql : /| ocal host: 2206/t est">
<param nane="user" val ue="scott" />
<par am nanme="password" val ue="tiger" />
</driver>

3.4.1.4.5. InstantDB

<I JDBC data source for InstantDB -->
<driver class-nane="org.enhydra.instantdb.jdbc.idbDriver"
url ="jdbc:idb: C:\\castor-1.0\\db\\test\\test.prp">

<par am nane="user" val ue="" />
<par am nane="password" val ue="" />
</driver>

3.4.2. JDOConfFactory - A programmatic way of configuring Castor JDO

Many applications need to connect to a database using varying user accounts or database instances. To
accomplish this, the utility class org. exol ab. castor.jdo. util.JDOConf Fact ory">JDOConf Factory and a
JDOVenager . | oadConf i gurati on(org. exol ab. cast or. j do. conf . JdoConf) method has been added to Castor.

The following code snippet shows an example how to create a JDO configuration without the use of a default

XML -based database configuration file:

private static
private static
private static final String USERNAME = "scott";

private static final String PASSWORD = "tiger";

private static final String MAPPI NG = "mappi ng. xm “;
private static final String DATABASE = "nydb";
private static final String ENG NE = "oracl e";

/] create driver configuration
org.castor.jdo.conf.Driver driverConf =

JDCConf Fact ory. creat eDri ver (DRI VER, CONNECT, USERNAME, PASSWORD);

/| create mapping configuration
org. castor.jdo. conf. Mappi ng mappi ngConf =

JDOConf Fact ory. cr eat eMappi ng(get C ass() . get Resource( MAPPI NG .toString());

/| create database configuration
org. castor.jdo.conf. Dat abase dbConf =

JDOConf Fact ory. cr eat eDat abase( DATABASE, ENG NE, driver Conf, mappi ngConf);

/'l create and | oad jdo configuration
JDOvanager . | oadConfi gur ati on(JDOConf Fact ory. cr eat eJdoConf (dbConf));

/1 Construct a new JDOvanager for the database
j doManager = JDOWanager . creat el nst ance( DATABASE) ;

/] Ootain a new dat abase
Dat abase db = j doManager . get Dat abase();

final String DRIVER = "oracle.jdbc.driver.OracleDriver";
final String CONNECT = "jdbc:oracle:thin:|ocal host:1521: SI D*;
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As an aternative to using a org.exolab.castor.jdo.conf.Driver, you can also configure Castor to use a JDBC 2.0
DataSource:

private static final String DS = "oracle.jdbc. pool . O acl eConnecti onCachel npl *;
private static final String CONNECT = "jdbc:oracle:thin:local host:1521: SI D';
private static final String USERNAME = "scott";
private static final String PASSWORD = "tiger";
private static final String MAPPI NG = "mappi ng. xm “;
private static final String DATABASE = "nydb";

®

private static final String ENG NE = "oracl e";
/| setup properties for datasource configuration
Properties props = new Properties();
props. put ("URL", CONNECT);
props. put ("user", USERNAME) ;
props. put ("password", PASSWORD);
/'l create datasource configuration
org. castor.jdo.conf. DataSource dsConf =
JDOConf Fact ory. cr eat eDat aSour ce( DS, props);
/] create mapping configuration
org. castor.jdo. conf. Mappi ng mappi ngConf =
JDOConf Fact ory. cr eat eMappi ng(get G ass() . get Resource( MAPPI NG .toString());
/| create database configuration
org. castor.jdo.conf. Database dbConf =
JDOConf Fact ory. cr eat eDat abase( DATABASE, ENG NE, dsConf, mappi ngConf);

/'l create and | oad jdo configuration
JDOvanager . | oadConfi gur ati on(JDOConf Fact ory. cr eat eJdoConf (dbConf));

/1 Construct a new JDOvanager for the database
j doManager = JDOManager . creat el nst ance( DATABASE) ;

/] Obtain a new dat abase
Dat abase db = j doManager . get Dat abase() ;
3.4.3. References

3.4.3.1. The JDO Configuration DTD

For validation, the configuration file should include the following document type definition. For DTD
validation use:

<! DOCTYPE j do-conf PUBLIC "-//EXQOLAB/ Castor JDO Configuration DID Version 1.0//EN
"http://castor.org/jdo-conf.dtd">

For XML Schema validation use:

<! DOCTYPE j do-conf PUBLIC "-//EXOLAB/ Castor JDO Confi guration Schema Version 1.0//EN'
"http://castor.org/jdo-conf.xsd">

The Castor namespace URI ishttp: // castor. org/ .

The Castor JDO database configuration DTD is:

<I ELEMENT j do-conf ( database+, transaction-demarcation )>
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<! ATTLI ST j do- conf
name CDATA "j do-conf">

<! ELEMENT dat abase ( ( driver | data-source | jndi )?, napping+ )>

<! ATTLI ST dat abase
name | D #REQUI RED
engi ne CDATA "generic">

<! ELEMENT mappi ng EMPTY>
<! ATTLI ST mappi ng
href CDATA #REQUI RED>

<! ELEMENT driver ( parant )>

<! ATTLI ST dri ver
ur | CDATA #REQUI RED
cl ass- nane CDATA #REQUI RED>

<! ELEMENT dat a- source ( parant )>
<! ATTLI ST dat a- sour ce
cl ass- nane CDATA #REQUI RED>

<! ELEMENT j ndi ANY>
<!l ATTLI ST j ndi
name CDATA #REQUI RED>

<I ELEMENT transaction-demarcation ( transaction-nanager? )>
<I ATTLI ST transacti on-demarcati on
node CDATA #REQUI RED>
<! ELEMENT transacti on- manager ( parant )>
<I ATTLI ST transacti on- manager
nane CDATA #REQUI RED>
<! ELEMENT par am EMPTY>
<I ATTLI ST param

nane CDATA #REQUI RED
val ue CDATA #REQUI RED>

3.5. Type Support

3.5.1. Types

The Castor type mechanism assures proper conversion between Java types and external types.

3.5.1.1. Castor XML

Castor XML converts all Javafieldsinto XML element and attribute values.

3.5.1.2. Castor JDO

Castor JDO converts Java fields into SQL columns which are persisted through the JDBC driver. Due to
implementation details, the field type expected by the JDBC driver is not always the field type defined for the
mapped object.

The most common occurrences of mistyping is when using fields of type FLOAT, DOUBLE, NUMERIC, and
DECIMAL. SQL type FLOAT actually maps to Java type javalang.Double. SQL types NUMERIC and
DECIMAL map to Javatype javamath.BigDecimal.

When such an inconsistency occurs, Castor JDO will throw an 111 egal Argunent Excepti on during object
persistence with a message indicating the two conflicting types.
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In order to avoid runtime exceptions, we recommend explicitly specifying types in the mapping file using the
SQL typing convention. See SQL Type Conversion.

3.5.1.3. Castor DAX

Castor DAX converts all Java fields into LDAP attribute values. LDAP attribute values are always textual and
are represented as the string value of thefield, e.g. "5" or "true".

LDAP attributes may also contain binary values. When storing byte arrays or serialized Java objects, DAX will
store them as byte arrays.

3.5.2. The Field Mapping

The field element includes an optional attribute called t ype which can be used to specify the Java type of the
field. This attribute is optional since Castor can always derive the exact Java type from the class definition.

We highly recommend that devel opers use the type field in their mapping file as a means to provide static type
checking. When loading a mapping file, Castor will compare the actual Java type with the type specified in the
mapping and will complain about inconsistencies.

The field type can be specified either given the full class name (e.g. javalang.Integer) or using a short name.
The following table lists all the acceptable short names and the Java types they represent:

Table 3.3. Acceptable short names

short name Primitive type? Java Class

big-decimal N javamath.BigDecimal
boolean Y javalang.Boolean.TY PE
byte Y javalang.Byte.TY PE
bytes N byte[]

char Y javalang.Character.TY PE
chars N char(]

clob N java.sgl.Clob

date N java.util.Date

double Y javalang.Double.TY PE
float Y javalang.Float. TYPE
integer Y javalang.Integer. TYPE
locale N java.util.Locale

long Y javalang.Long. TYPE
other N java.lang.Object

short Y javalang.Short. TY PE
string N javalang.String
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short name Primitive type? Java Class
strings N String[]
stream N javaio.InputStream

In addition, support for the following Castor-internal field types has been added:

Table 3.4. Castor-internal field types

short name Primitive type? Java Class

duration N org.exolab.castor.types.Duration

3.5.3. SQL Dates and Default Timezones

Castor will use the JDBC Resul t Set. get Date(int, Cal endar) and related methods which take a Calendar
object to specify the timezone of the data retrieved from the database when the timezone information is not
already specified in the data; this ensures that the "current” timezone is applied.

The default time zone can be configured in the castor.properties file; see the configuration section for details on
how to configure Castor with information about your default time zone.

To change the timezone to a different timezone than the default, please set a (different) value on the
org. exol ab. cast or. j do. def aul t Ti neZone property:

# Default tine zone to apply to dates/tines fetched from dat abase fi el ds,
# if not already part of the data. Specify sane format as in

# java.util.Ti neZone. get Ti neZone, or an enpty string to use the conputer's
# local time zone.

or g. exol ab. castor. j do. def aul t Ti mneZone=

#or g. exol ab. castor. j do. def aul t Ti neZone=GMr+8: 00

3.5.4. SQL Type Conversion

Castor JDO uses the JDBC get Obj ect / set Obj ect methods in order to retrieve and set fields. These methods
do not perform automatic type conversion, often resulting in unexpected behavior. For example, when using a
NUMERIC field with direct JDBC access, application developers tend to call get | nt eger () Or get Fl oat (),
but the Java object returned from a call to get bj ect isoften aj ava. mat h. Bi gDeci mal .

Castor JDO implements automatic type conversion between Java and SQL. For this mechanism to work, the
mapping file must specify the SQL type being used for Castor to employ the proper convertor. If no SQL type
is specified, no conversion will occur, possibly resultinginan 111 egal Argument Except i on being thrown.

SQL types are specified with the sgl-type attribute using either the default Java type returned by the JDBC
driver (e.g.j ava. | ang. I nt eger oOr the proper SQL type name (without precision). The following table lists the
supported SQL type names and the corresponding Java types:

Table 3.5. Supported SQL type names
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SQL Type Java Type

bigint javalang.Long
binary byte]]

bit java.lang.Boolean
blob javaio.lnputStream
char javalang.String
clob java.sgl.Clob
decimal java.math.BigDecimal
double javalang.Double
float javalang.Double
integer javalang.Integer
longvarbinary bytel]

longvarchar javalang.String
numeric javamath.BigDecimal
rea javalang.Float
smallint javalang.Short
time javasgl.Time
timestamp java.sgl.Timestamp
tinyint javalang.Byte
varbinary bytel]

varchar javalang.String
other javalang.Object
javaobject javalang.Object

The following example illustrates how to specify SQL typein field mapping:

<field nanme="prodl d" type="integer">
<sgl name="prod_id" type="nuneric"/>
</field>

Please note that java.util.Date is not automatically converted into a java.sgl.Date object; while it is in theory
possible to do so, there are three different possible storage formats for date information: as a java.sgl.Date,
java.sgl.Time, and java.sgl. Timestamp. Rather than impose a possibly inappropriate data mapping on an entry,
no automatic transformation will take place.

JDBC drivers which do not, themselves, perform a mapping between java.util.Date and the sgl format specified
on the database will throw an error when java.util.Date is passed to them on the prepared statement. Moreover,
auto-conversion of java.util.Date is outside of the JDBC specification; it is not a supported auto-convert format.
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Users wishing to store date information into the database should ensure that they set date, time, or timestamp as
the sgl type on the sql - t ype attribute.

3.5.5. Parameterized Type Convertors

Some of the type convertors may have a string parameter, which changes the conversion algorithm. The
parameter is specified in square brackets after the SQL type, for example:

<field nane="active" type="bool ean">
<sgl nanme="acc_active" type="char[01]"/>
</field>

where "0" isthe character value for false and "1" is the character value for true.

In the above example the first of a bunch of parameterized type convertors is used, "boolean --> char"
convertor. The parameter must have length 2, the first character is the value for false, the second character is
the value for true. The default value is"FT". The actual SQL type should be char(1).

The second and third convertors are "boolean --> integer" and "boolean --> numeric". Its parameter must be +
for +1 or - for -1 representing true. False is always converted to 0. For example:

<field nane="fl agWthM nusOneFor True" type="bool ean">
<sgl name="flag" type="integer[-]"/>
</field>

If the parameter is not specified, true is converted to +1.

The fourth convertor is "date --> char". Its parameter must be a correct pattern for SimpleDateFormat. For
example:

<field nane="dateOBirth" type="date">
<sqgl nanme="pers_dob" type="char[ MW d, yyyy]"/>
</field>

If the parameter is not specified, the conversion is performed using toString() method of the Date class.

The fifth and the sixth convertors are "date --> integer" and "date --> numeric". Their parameters are also
patterns having syntax based on the SimpleDateFormat syntax, but repeated characters are eliminated. The
following table shows the substitution rules that are used to obtain the SimpleDateFormat pattern from the
parameter.

Table 3.6. Substitution rules

Y.y yyyy year

M MM month in year

D,d dd day in month

h,H HH hour in day (0~23)
m mm minute in hour

S ss second in minute
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S SSS millisecond

For example, "YMD" parameter is expanded to "yyyyMMdd" SimpleDateFormat pattern, "YMDhmsS'
parameter is expanded to "yyyyMMddHHMmMSsSSSS" SimpleDateFormat pattern. The length of the expanded
parameter gives the minimal number of decimal digits that the actual SQL type must support. The default value
of the parameter is"YMD".

The date and time types of org.exolab.castor.types package support 2 timelines as defined by XML schema
specification. One for timezoned values and one for non-timezoned values which are treated to be local. When
converting such types to long the timezone information is lost. In most cases it is no problem to loose for which
timezone the value was specified if the value get converted to UTC time before. But we aso loose if the value
had a timezone or not. This causes that we do not know to which timeline the value belongs. If we just treat it
as hon-timezoned value while it has been atimezoned one we have changed the value.

Therefore we have added support for another parameterized type converter. This one alows you to specify if
the date and time values created out of a persisted long value are meant to be timezoned or not. By default,
without a parameter, local date or time instances are created without a timezone. If you specify the parameter
ut ¢ in mapping the date or time values are created based on UTC timezone. It need to be noted that such a
mapping can only handle date and time values of one of the 2 timelines defined by XML schema specification.
Having said that this only applies to the conversion of such values to long and does not cause issues when
converting to string and back.

<field nane="timeOFBirth" type="org.exol ab. castor.types. Ti ne">
<sgl nanme="pers_tob" type="bigint[utc]"/>
</field>

3.5.6. BLOB and CLOB Types

BLOB and CLOB stand for binary and character large objects (or in Sybase, IMAGE and TEXT types,
respectively). This means that most likely you don't want to load the whole objects into memory, but instead
want to read and write them as streams. Usually these types are not comparable via the WHERE clause of a SQL
statement. That iswhy you should disable dirty checking for such fields, e.g.

<field nane="text" type="string">
<sgl name="text" type="clob" dirty="ignore" />
</field>

In this example CLOB field will be read as a String. This may cause OutOfMemoryError if the text is really
large, but in many cases mapping CLOB to String is acceptable. The advantage of mapping to String is that we
obtain a Serializable value that can be passed via RMI. Similarly you can map BLOB and CLOB to byte[] and
char[] types, respectively:

<field nane="photo" type="bytes">

<sgl nanme="photo" type="bl ob" dirty="ignore" />
</field>
<field nanme="resune" type="chars">

<sgl name="resune" type="clob" dirty="ignore" />
</field>

Now, assume that mapping to String is not acceptable. The natural Java type mapping for the BLOB type is
java.io. | nput St ream and thismapping is supported by Castor:
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<field name="cdl mage" type="streani>
<sqgl name="cd_i nage" type="blob" dirty="ignore" />
</field>

The natural Java type mapping for the CLOB type isj ava. i o. Reader, but this mapping is not supported by
Castor because java.io. Reader doesn't provide information about the length of the stream and this
information is necessary for JDBC driver (at |least for the Oracle driver) to write the value to the database. This
iswhy the CLOB typeis mapped toj ava. sql . d ob:

<field name="novel " type="cl ob">
<sqgl name="novel " type="clob" dirty="ignore" />
</field>

When you read data from the database, you can use the get CharacterStreanm() method to obtan a
java.io. Reader fromj ava. sql . d ob. When you write data to the database, you can either use the helper class
org. exol ab. cast or. j do. engi ne. d obl nmpl t0 construct j ava. sql . d ob fromj ava. i 0. Reader and the length:

obj ect. set d ob(new C obl npl (new Fi | eReader(file), file.length())

or implement thej ava. sql . d ob interface yourself.

But be aware of the followng restriction: if you map BLOB to java.io.lnputStream or CLOB to
j ava. sql . O ob, then you should turn caching off for the Java class containing those values, e.g.:

<class ...>
<cache-type type="none"/>

<field name="novel " type="cl ob">
<sgl name="novel " type="clob" dirty="ignore" />
</field>
</ cl ass>

Blob and Clob values cannot be cached, because they are alive only while the ResultSet that produced them is
open. In particular, this means that you cannot use dirty checking for long transactions with such classes.

3.6. Castor JDO Mapping

Bruce Snyder
Werner Guttmann

3.6.1. News

Release 1.0 M 3:

¢ Added collection type 'iterator’.
e Added collection type 'enumerate’.

» Added additional syntax for specifying the identity of aclass.
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3.6.2. Introduction

The Castor mapping file also provides a mechanism for binding a Java object model to a relational database
model. Thisis usually referred to as object-to-relational mapping (O/R mapping). O/R mapping bridges the gap
between an object model and arelational model.

The mapping file provides a description of the Java object model to Castor JDO. Via Castor XML, Castor JDO
uses the information in the mapping file to map Java objects to relational database tables. The following is a
high-level example of a mapping file:

<mappi ng>
<class ... >
<map-to ... />
<field ... >
<sgl ... />
</field>
</ cl ass>

</ mappi ng>

Each Java object is represented by a <class> element composed of attributes, a <map-to> element and <field>
elements. The <map-to> element contains a reference to the relational table to which the Java object maps.
Each <field> element represents either a public class variable or the variable's accessor/mutator methods
(depending upon the mapping info). Each <field> element is composed of attributes and one <sgl> element.
The <sgl> element represents the field in the relational table to which the <field> element maps.

It is possible to use the mapping file and Castor's default behavior in conjunction. When Castor handles an
object but is unable to locate information about it in the mapping file, it will rely upon its default behavior.
Castor makes use of the Java programming language Reflection APl to introspect the Java objects to determine
the methods to use. Thisis the reason some attributes are not required in the mapping file.

3.6.3. The Mapping File

3.6.3.1. The <mapping> element

<! ELEMENT mappi ng ( description?, include*, class*, key-generator* )>

The <mapping> element is the root element of amapping file. It contains:

an optional description

* zero or more <include> which facilitates reusing mapping files

* zero or more <class> descriptions: one for each class we intend to give mapping information
« zero or more <key-generator>: not used for XML mapping

A mapping file look like this:

<?xm version="1.0"?>
<! DOCTYPE mappi ng PUBLI C "-// EXOLAB/ Cast or Obj ect Mapping DTD Version 1.0//EN'
"http://castor.org/ mappi ng. dtd">

<mappi ng>
<descri ption>Descripti on of the mappi ng</description>
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<i nclude href="other_mapping_file.xm"/>
<cl ass nane="A">
</ cl ass>
<cl ass nanme="B">
</ cI. ;a.ss>
</ mappi ng>

3.6.3.2. The <class> element

<l ELEMENT cl ass ( description?, cache-type?, map-to?, field+ )>
<I ATTLI ST cl ass

nane 1D #REQUI RED

ext ends | DREF #| MPLI ED

depends | DREF #1 MPLI ED

aut o- conpl et e ( true |false ) "fal se"

identity CDATA #| MPLI ED

access ( read-only | shared | exclusive | db-locked ) "shared"

key- gener at or | DREF #| MPLI ED >

The <class> element contains al the information used to map a Java object to arelational database. The content
of <class> is mainly used to describe the fields that will be mapped.

Description of the attributes:

« name: Thefully qualified package name of the Java object to map to.

« extends. Should be used only if this Java object extends another Java object for which mapping information
isprovided. It should not be used if the extended Java object is not referenced in the mapping file.

« depends. For more information on this field, please see Dependent and related relationships.

* identity: For more information on thisfield, please see Design -> Persistence.

 access. For more information on thisfield, please see Locking Modes.
» key-generator: For more information on thisfield, please see KeyGen.

Description of the elements:

» <description>: An optional description.

« <cache-type>: For more information on this field please see Bounded Dirty Checking and Caching.

e <map-to>: Used to tell Castor the name of the relational table to which to map.

« <field>: Zero or more <field> elements are used to describe properties of each Java object.

3.6.3.3. The <map-to> element

<! ELEMENT map-to EMPTY>
<! ATTLI ST map-to

tabl e NMIOKEN  #| MPLI ED
xm NMIOKEN ~ #1 MPLI ED
ns-uri NMITOKEN ~ #1 MPLI ED

ns-prefix NMIOKEN #| MPLI ED
| dap-dn NMTOKEN  #1 MPLI ED
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| dap- oc NMITOKEN  #1 MPLI ED>

<map-to> is used to specify the name of the item that should be associated with the given Java object. The
<map-to> element is only used for the root Java object.

Description of the attributes:

* table: The name of the relational database table to which the Java object is associated.

3.6.3.4. The <field> element

<I'ELEMENT field ( description?, sql?, xm?, |dap? )>
<! ATTLI ST field

nane NMIOKEN  #REQUI RED

type NMIOKEN  #| MPLI ED

required ( true | false ) "false"

di rect ( true | false ) "false"

| azy ( true | false ) "false"

transi ent ( true | false ) "false"

identity ( true | false ) "false"

get - met hod NMIOKEN  #| MPLI ED

set - net hod NMIOKEN  #| MPLI ED

create-method NMIOKEN #l MPLI ED

col l ection ( array | enunerate | collection | set

arraylist | vector | map | hashtable | sortedset | iterator ) #l MPLIED

conpar at or NMICKEN  #| MPLI ED>

The <field> element is used to describe a property of a Java object. It provides:

« theidentity (‘'name’) of the property

* thetype of the property (inferred from 'type’ and 'collection’)

« the access method of the property (inferred from 'direct’, 'get-method'’, 'set-method’)
From this information, Castor is able to access a given property in the Java object.

In order to determine the signature that Castor expects, there are two easy rulesto apply.

1. Determine <type>.

« If thereisno 'collection' attribute, the object type is the value of the 'type' attribute. The value of the type
attribute can be afully qualified Java object like 'java.lang.String' or one of the allowed aliases:

short name Primitive type? Java Class

big-decimal N javamath.BigDecimal
big-integer Y javamath.Biglinteger
boolean Y javalang.Boolean.TY PE
byte Y javalang.Byte. TYPE
bytes N byte]]

char Y javallang.Character. TY PE
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chars
clob
date
double
float
int
integer
locale
long
other
serializable
short
sgldate
sgltime
string
strings
stream

timestamp

z 2 Z2 2 <X X X X Z2 < zZ2 X X <X < z zZz Zz

Castor will try to cast the data in the mapping file to the proper Java type.

charf]

java.sgl.Clob
java.util.Date
java.lang.Double.TY PE
javalang.Float. TY PE
javalang.Integer. TYPE
javalang.Integer
java.util.Locale
javalang.Long.TY PE
javalang.Object
javaio.Seridizable
javalang.Short. TY PE
java.sgl.Date
java.sgl.Date
javalang.String
String(]
javaio.InputStream

java.sgl.Timestamp

If thereisa collection attribute, the items in the following table can be used:

name
array
enumerate
collection
set
arraylist
vector
map
hashtable

sortedset

type
<type attribute>[]

default implemen

<type attribute>[]

java.util.Enumeration -

java.util.Collection
java.util.Set
javautil ArrayList
java.util.Vector
java.util.Map
java.util.Hashtable
java.util.SortedSet

java.util. ArrayList
java.util.HashSet
javautil. ArrayList
java.util.Vector
java.util.HashMap

tation added inrelease

1.0M3

java.util.Hashtable

javautil. TreeSet

1.0M2
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iterator java.util.lterator n‘a 1.0M3

The type of the abject inside the collection isthe 'type' attribute. The 'default implementation' is the type used
if the object holding the collection is found to be null and needs to be instantiated.

For hashtable and map, Castor will add an object using the put(object, object) method - the object is both the
key and the value. Thiswill be improved in the future.

It is necessary to use a collection when the content model of the element expects more than one element of the
specified type. Thisis how the 'to-many' portion of arelationship is described.

Note

It is not possible to use a collection of type 'iterator' or 'enumerate’ with lazy loading enabled.

2. Determine the signatur e of the method

» |f'direct' isset totrue, Castor expectsto find a public Java object variable with the given signature:

public <type> <nane>

o |If 'direct' is set to false or omitted, Castor will access the property though accessor methods. Castor
determines the signature of the accessors and mutators as follows: If the 'get-method' or 'set-method'
attributes are supplied, it will try to find a function with the following signature:

public <type> <get-nethod>();

or

public void <set-nethod>(<type> val ue);

If 'get-method’ or 'set-method" attributes are not provided, Castor will try to find the following functions:

public <type> is<capitalized-nane>();

or
public <type> get<capitalized-nane>();
the former for boolean types, the latter for all other types (or if the 'is<capitalized-name>()' method is not
defined for a boolean type), and a standard set method of
public void set<capitalized-nane>(<type> val ue);
If there are more than one set<capitalized-name> method it first tries to find the one that exactly matches

<type>. If no such method is available and <type> is a java primitive type it tries to find a method with the
corresponing java object type.
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<capitalized-name> means that Castor uses the <name> attribute by changing its first letter to uppercase
without modifying the other |etters.

The content of the <field> element will contain the information about how to map this field to the relational
table.

Description of the attributes:

* name: If 'direct’ access is used, 'name’ should be the name of a public variable in the object we are mapping
(the field must be public, not static and not transient). If no direct access and no 'get-/set-method' is specified,
this name will be used to infer the name of the accessor and mutator methods.

» type: The Javatype of the field. Thisis used to access the field. Castor will use this information to cast the
data type(e.g. string into integer). It is also used to define the signature of the accessor and mutator methods.
If acollection is specified, thisis used to specify the type of the object inside the collection. See description
above for more details.

* required: If true, thefield is not optional.

e transient: If true, the field will be ignored during persistence (and XML un-/marshalling). If you want this
field to be ignored during any persistence-related operations only, please use the ‘transient’ attribute at the
<sgl> level.

 identity: If true, the field is part of the class identity. Please use this as an alternative way of specifying the
identity of an object.

« direct: If true, Castor expects a public variable in the object and will modify it directly.

 collection: If a parent object expects more than one occurrence of one of itsfields, it is necessary to specify
which collection type Castor will use to handle them. The type specified is used to define the type of the
content inside the collection.

e comparator: If the collection type equals 'sortedset’, it is possible to specify a java. util. Conparat or
instance that will be used with the j ava. util. SortedSet (implementation) to specify a custom sort order.
Please use this attribute to specify the class name of the Comparator instance to be used. Alternatively, it is
possible to not specify a Comparator instance and have the Java objects stored in the SortedSet implement
java. util . Conpar abl e to specify the sort order.

» get-method: An optional name of the accessor method Castor should use. If this attribute is not set, Castor
will try to guess the name with the algorithm described above.

» sat-method: An optional name of the mutator method Castor should use. If this attribute is not set, Castor
will try to guess the name with the algorithm described above.

» create-method: Factory method for instantiation of the object.

3.6.3.5. The <sqgl> element

<! ELEMENT sqgl EMPTY>
<I ATTLI ST sql
name NMIOKENS  #l| MPLI ED
type NMTOKENS ~ #1 MPLI ED
many- key NMTOKENS  #1 MPLI ED
many-table NMIOKEN  #l MPLI ED
transi ent ( true | false) "fal se"
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read-only ( true | false) "fal se"
dirty ( check | ignore ) "check">
cascading ( create | delete | update | all | none ) "none"

The <sgl> element is used to denote information about the database column to which a Java object is mapped.
It should be declared for all <field> elements. Each <field> element contains one <sgl> element. The <sgl>
element correlates directly to the <map-to> element for the containing <class> element. The <sgl> elements
contains the following attributes:

name: The name of the column in the database table.

« type: The JDBC type of the column. It is inferred from the object when the type of this field is a persistent
Java class that is defined elsewhere in the mapping. The complete list of automatic type conversions, and
which values require manual mapping (e.g, java.util.Date) is listed in the SQL Type Conversion section of
the Type Support document.

 read-only: If true, the columnin the relational database table will only be read, not updated or deleted.

e transient (as of 0.9.9): If true, the field will be ignored during persistence only. If you want this field to be
ignored during XML un-/marshalling as well, please use the 'transient' attribute at the <field> level.

 dirty: If thevalueis'ignore, the field will not be checked against the database for modification.

« cascading: If the field is a relation, this attribute specifies which operations to cascade. Possible values are:
‘al', none, 'create, 'update' or 'delete’; when not specifying 'none' or ‘al’, it is possibd to specify more than
one value, using whitespace as a delimiter (e.g. 'create update). For further information see HOW-TO on

using cascading operation.

There are two more attributes used only with ‘to-many' relations.

* many-key: Specifies the name of the column that holds the foreign key to this object. That column isin the
database table that stores objects of the Javatype of thisfield.

* many-table: Specifies the name of the bridge table that contains the primary keys of the object on each side
of the relationship. Thisis only used for many-to-many relationships.

3.7. Castor JDO FAQ

3.7.1. Castor's relation to other specifications

3.7.1.1. Does Castor JDO comply with the SUN JSR-000012 specification?
No, Castor JDO doesn't comply with the SUN's JDO specification.

Although Castor JDO carries very similar goals as SUN's JDO, it has been developed independently from the
JSR.

Although it is not impossible to shape (perhaps "hammer" is a more descriptive verb) Castor JDO into the
SUN's JDO specification, there are severa major technical differences which make it unfavorable to do so.
Castor is RDBMS centric. Each persistence object loaded by Castor is locked. Locks in Castor are observable,
meaning that locks may not be granted because of timeout or deadlock. On the other hand, the SUN's JDO
hides details about locks.
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Internally, Castor JDO maintains a single copy of lock (and cache) for each active persistence object for all
transaction. SUN's JDO specification implicitly requires a copy of cache per object per transaction. SUN's JDO
also implicitly requires a bytecode modifier which Castor doesn't require.

Castor aso provides other features, such as key generators, long transaction support and OQL query which
cannot be found in SUN's JSR.

3.7.1.2. Is Castor JDO better than EJB CMP?

The relation between JDO and EJB Container-Managed Persistence is more complicated than simply saying,
"one is better than the other”.

An Entity Bean may manage persistence itself - the EIJB specification calls this Bean Managed Persistence
(BMP). Alternatively, the Entity Bean may rely on an EJB container to manage all peersistence automaticaly -
the EJB specification calls this Container Managed Persistence (CMP). When implementing BMP, an Entity
Bean may use Castor JDO as its persistence mechanism, or it may use others methods, such as dealing with
JDBC directly. During CMP, an EJB Container vendor may implement their CMP on top of Castor JDO. In
such an implementation, Castor JDO will be used to persist the Entity Bean.

If adeveloper would like to take advantage of an EJB's life-cycle management, security, the "write once deploy
anywhere" promise and other distributed business application facilities, then EJB will be the right choice.
Otherwise, the fact that Castor is simple, is Open Source (you can aways include Castor in your application or
product), has much less overhead, provides more design freedom, and is integrated with Castor XML may be
enough of areason to choose Castor JDO.

3.7.2. XML related questions

3.7.2.1. Is it possible to make XML marshalling transactionally using Castor?

No. The decision of putting XML and JDO together is NOT intended to make XML marshalling transactional.
Instead, the integration is done to help developers of a typical client-server situation whereby an application
server receivesincoming XML messages, process the messages and replies to the client.

With Castor, incoming XML messages can be unmarshaled into data objects. Required information can be
obtained from a database using JDO in form of data objects. With this approach, all data manipulation can be
done in an object-oriented way. Changes to JDO data objects can be committed transactionally, and result data
objects can be marshaled into XML and returned to the client.

3.7.2.2. Is it possible to do queries on a XML file using Castor?

No, Castor does not provide an OQL query facility on a XML file. If querying is important for you, you should
consider using a DBMS to store your data instead of using XML files, especialy if querying performance is a
concern.

Another aternative is parse an XML Document directly and use XPath to retrieve Nodes and/or NodeSets from
an XML Document. Other open source tools which provide this functionality are:

» SAXPath

¢ Jakarta Commons JXPath
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3.7.3. Technical questions

3.7.3.1. Where can | find some examples to start with?

Download the full SVN snapshot and look into the src/tests/jdo directory.

3.7.3.2. | have encountered problems using Sun JDBC-ODBC bridge with Castor...

It cannot be used with Castor, because it doesn't allow more than one open Resul t Set at the same time. Either
use JDBC driver of type > 1, or use some other JDBC-ODBC bridge without such a restriction (for example,

from Easysoft).

3.7.3.3. My get-method for the Collection of dependent objects returns null. Why?

Y ou should initialize the Collection yourself:

private Collection _children = new ArraylList();

public Collection getChildren() {
return _children;
}

3.7.3.4. Should my JDO classes implement some special interface?

In general, no. If you need some behavior that is not directly supported by Castor, you can implement interface
org.exolab.castor.jdo.Persistent. In order to use dirty checking for long transaction you should implement
interface org.exolab.castor.jdo. TimeStampable. If you need an example of use of these interfaces, see
Persistent.java and TestPersistent.java among Castor JDO tests.

3.7.3.5. Can Castor automatically create/remove related objects?

First of all, let's agree upon terminology. We distinguish dependent and independent objects:

« dependent objects are bounded to the parent object's lifecycle

« independent objects have independent lifecycle
Thus, dependent objects are created/removed automatically, when their parent object is created/removed, while
all operations on independent objects should be performed explicitly.

However, with Castor 0.8.x you cannot describe explicitly the kind of object. Instead, the following rule
applies: if you have one-to-many relation, and each side of the relation refers to another (Collection attribute on
"one" side, simple attribute on "many" side), then "many" side is a dependent object. All other objects are
independent. In particular, related objects via one-to-one relation are not created/removed automatically.

With Castor 0.9 dependent objects should be described via "depends” attribute of "class® element in mapping
configuration file.

If you wish some independent object was created and/or removed automatically on operations on other
independent object, you may use interface Persistent to code the desired behavior.

3.7.3.6. Is Castor JDO using any connection pooling mechanism to improve the overall
performance?
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No, Castor JDO doesn't have any built-in JDBC resource pooling. However the framework can transparently
use any resource pooling facilities provided through DataSource implementation or -even better- through JDNI.
In fact we even recommend people to use some Connection and PreparedStatement pool with Castor as this can
increase Castor's performance 3-5 fold.

For example the following set of statements:

db. begi n();
db. execute(...)
db. commi t ()

will be executed in much less time with the resource pooling because it will avoid creating a new physical
JDBC connection at every execution.

With Oracle, instead of specifying the usual JDBC driver you can use a DataSource that specifically provides
some Connection caching/pooling.

Thusif your jdo config file looks like :

<dat abase name="..." engine="oracle" >
<driver class-name="oracle.jdbc.driver. O acleDriver"
URL="j dbc: oracl e: t hi n: @ocal host: 1521: TEST" >
<param nane="user" val ue="SYSTEM'/ >
<par am nane="passwor d" val ue="nanager"/>
</driver>

</ dat abase>

then it can be changed into (for example):

<dat abase nanme="..." engine="oracle" >
<dat a- source cl ass-nanme="or acl e. ] dbc. pool . Or acl eConnecti onCachel npl ">
<parans URL="j dbc: oracl e:thin: @ocal host: 1521: TEST"
user="scott"
password="tiger"
/>
</ dat a- sour ce>

</ dat abase>

When Castor is used inside a Container such as an EJB container (within BMP or Session Bean), then the
Container usually provides the JDBC resource through the INDI ENC, which implicitely includes pooling
facilities.

3.7.3.7. I am getting ClassNotFoundException for my JDO class, but it is in the class path.
Why?

Probably castor.jar fileisin jre/lib/ext directory. In this case you should call:
j do. set Cl assLoader (get O ass().getCl assLoader());

before jdo.getDatabase().

3.7.3.8. | am getting exception 'the class ... is not persistence capable...". Why?
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In this case aswell asin many others you can get more information with the help of logging. Call:

jdo. set LogWi ter(Logger.get Systenlogger());

and seek in the output for warnings and errors.

3.7.3.9. | call db.remove() on the dependent object and commit, but this doesn't work...

Y ou should not add/remove dependent objects directly. In order to add/remove the dependent object you should
just add/remove it from the collection in the master object and call db.commit()

Dependent objects cannot be created/removed explicitly. It's created automatically when it is added to a master
object, and removed automatically when it de-linked/dereferenced from a master object.

Otherwise, we will be encounter into problem where a dependent object created explicitly but removed
implicitly (delinked from a master object), or vice versa. It can also lead to other problems that are harder to
detect.

3.7.3.10. How should I represent string/date/boolean literals in OQL query?

It is recommended to replace literals with parameters and to set them via 0Q . Query. bi nd() , for example:

OQLQuery query = db. get OQLQuer y(
"SELECT p FROM Person p "
+ "WHERE nane LI KE $1 AND dob>$2 AND marri ed=$3");
query. bi nd("John %) ;
query. bi nd((new Si npl eDat eFormat ("yyyy- M dd"))
. parse("1960-01-01"));
query. bi nd(fal se);

3.7.3.11. | get 'java.lang.AbstractMethodError: getBigDecimal' for numeric fields. Why?

Y our JDBC driver isnot JIDBC 2.0 compliant, upgrade it or find another one.

3.7.3.12. Does Castor support both one-way and two-way relationships?

Typcially a relationship between two objects is either one-way (aka uni-directional) or two-way (aka
bi-directional). Officially, Castor currently only supports bi-directional relationships. For example, if an o der
object contains a reference to a Li nel t em object, the Li nel t em object must contain a reference to the Order
object. However, this requirement is not enforced in all situations.

Thisis avery complex problem to solve. So until Castor is expanded the support uni-directional relationships,
the best policy isto implement the bi-directionalality for all relationships. Thiswill ensure proper functionality.

3.7.3.13. | have an object that holds arelation to itself. Does Castor support this?

This is a very common occurrence in an object model and is known as a self-referenential relationship.
Unfortunately, Castor does not currently support self-referential relationships. An example of such a
relationship occurs when a Fol der object contains a reference to another Fol der object. Castor does not
currently support this. However, there are ways around this limitation.

One way is to manage this type of relationship manually. For example, let's say that a parent object Fol der A
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needs to hold references to child objects Fol der B, Fol der C and Fol der D. The Fol der object contains not only a
property to hold its own id, but also a property to hold its parent id (well call this parent1d). The parentid
property is used to determine if there is a relationship to another Fol der object. If parent 1 d isnull, thereis no
relationship. If parent!d is populated, there is a relationship and the object tree can be walked by comparing
the object id to the par ent | d. When the two properties are equal, you're at the top of the tree.

Another say to solve this problem is to make use of an intermediary object. For example, a Fol der object
contains a Ref er ence object in lieu of the actual Fol der object. The Ref er ence object is somewhat of a proxy
object whereby it only contains enough information to identify the object to which the Ref er ence object refers.
Then the Fol der object can be easily instantiated via the information contained in the Ref er ence object.

3.7.3.14. Why do | get an ObjectModifiedException when trying to commit a transaction?

The dirty checking engine will throw an bj ect Modi fi edExcepti on when the values in the cache and in the
database are different. This can happen when someone else changed the database content, but also when type
mapping is not reversible.

For example, if a java timestamp (j ava. util . Date) is stored as a DATE, the time part is lost and the dirty
checking will fail. Oracle cannot tell the difference between an empty String and a null value: if an attribute
value is an empty String, dirty checking will also fail. Some precision loss sometimes occur with floating point
numbers.

To avoid this, always use reversible mapping conversions. If this is not possible, mark the fields with
di rty="i gnore" inthe mapping file.

3.7.3.15. I'm receiving a java.sql.SQLException: ORA-01461

When using Weblogic Portal 4.0 with Oracle | am receiving the following error:

java. sql . SQLException: ORA-01461: can bind a LONG value only for insert into a LONG col um

According to Weblogic Release Notes, this error can remedied by setting a Weblogic environment variable.

3.7.4. Castor and performance caches

3.7.4.1. Sometimes long transaction fails: on update() it is thrown ObjectModifiedException.
Why?

Most probably the object that is being updated has more than 100 related objects of one class and the cache size
for this class is not enough. You should either increase the size of the cache or change the cache type to
time-limited (the default cache type is count-limited, the default sizeis 100), for example:

<class ...>
<cache-type type="count-limted" capacity="1000"/>

</ cl ass>

3.7.4.2. Can | use the cache-type='none' with long transactions?

As of release 0.9.5.3, you cannot. When using a cache of type 'none’ with your 'Timestampable' objects, a
MappingException is thrown when performing long transactions. Currently, Castor requires a (performance)
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cache of type other than 'none’ to be used with classes that implement the TimeStampable interface. In other
words, if you want to use long transactions, please make sure that you use one of these cache types: ‘unlimited,
‘count-limited' or ‘time-limited'.

The next entry has some more information about a potential cause of confusion in the context of long
transactions and a cache type other than 'unlimited'.

3.7.4.3. What is causing a PersistenceException with long transactions and how do | fix it?

With long transactions, sometimes update() throws a PersistenceException. As of release 0.9.5.3, Castor
requires a (performance) cache (of type other than 'none’) to be used with classes that implement the
TimeStampabl e interface.

Please note that if you are using a cache type other than 'unlimited’, it is possible that objects expire from the
cache. This case will be highlighted to you by a PersistenceException being thrown.

In this cases, please consider switching to cache type 'unlimited' (if possible) or increase the size of the cache
according to your needs when using 'count-limited' (which has a default capacity of 100).

3.7.5. OQL

3.7.5.1. Is there any document available for Castor OQL?

Yes. It isavailable from the Castor website: Advanced JDO —> OQL

3.7.5.2. The OQL document describes several phases of development. Which is the current
phase?

We are currently working on Phase 3.

3.7.5.3. Does Castor OQL support sub-queries?

Not yet

3.7.5.4. | cannot get Castor OQL to join two objects for me. Is it supported?
Yes or no. Castor OQL supportsimplicit joins. And, in most case, you simply don't need explicit join.

Consider the following example,

SELECT o FROM Order o, Lineltemi WHERE o.id = i.id ANDi.price > 100

It issimply equivaent to the following OQL

SELECT o FROM Order o WHERE o.lineltem price > 100

3.7.5.5. Can | write a pass-thru OQL?

Yes. Just put "CALL SQL" keywordsin front of your SQL statement. For example,
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OQLQuery oql = castorDb. get OQLQuer y(
"CALL SQL SELECT id, nane, date "
+"FROM user WHERE upper (nane) |ike $1 AS nyapp. Product");

But remember that the order of the fieldslisted must match what isdefined in the mapping file.

3.7.5.6. Does Castor OQL support struct?

No, Castor OQL doesn't support struct. For example, the following query CANNOT be done:

select c.name, c.age fromdient c

3.7.5.7. How do | structure a query using the 'LIKE' expression?

A query using the 'LIKE' expression includes the use of the SQL wildcard '%'. The wildcard must be included
inthebi nd() statement:

OQLQuery oql = castorDb. get OQLQuer y(
"SELECT p FROM Product p WHERE p. nane LIKE $1" );
oqgl . bi nd( "% dget% );

3.7.5.8. Does Castor support the SQL 'IN' expression?

Y es. However, the full expression is a bit different using the LIST keyword. The following example provides a
demonstration:

SELECT p FROM Product p WHERE p.id IN LIST ( 123, 456, 789 )

If identifiers other than numbers are used, those identifiers must be quoted:

SELECT p FROM Product p WHERE p.nane IN LIST ( "abc", "jkl", "xyz" )

To include NULL valuesinthe'IN' list, use the 'nil' keyword:

SELECT p FROM Product p WHERE p.nane IN LIST( "ABC', nil )

It is even possible to include bind valuesin the 'IN' lists using the following syntax:

SELECT p FROM Product p WHERE p.id IN LIST( $(int)1, $2, $3 )

3.7.6. Features requests
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3.7.6.1. Can aforeign key be part of multiple primary keys?

Unfortunately, the answer is no. We're aware that many users need this feature so it is a very high priority in
our todo list.

If foreign key isthe primary key, as aworkaround you may consider using the 'extends' relationship.

3.7.6.2. Is polymorphic collection supported?
Unfortunately, the answer is no.

In version 0.8.11, we tried to enable polymorphic collection by introducing the notation of Object Reloading.
Object Reloading delegates the determination of the class to a data object. However, it is proved that reloading
can only be done before any instance of the target object is returned to user, and we have no way to determine
that. As aresult, we removed the support in version 0.9.x.

In the near future, we are going to use a new mechanism to provide extends. The new mechanism loads a table
with an SQL statement that outer-joins all of the extending tables with the base. The existence of an extended
table row can be used to determine the class of a data object. Notice that all extended table rows of the same
entity should always be stored in the same data-store.

In the further future, we also want to let users to define a discriminator column (or determinance field). Basing
on the value of discriminator columns in the base table, the bridge layer fetches the additional information and
returns the combined entity with the appropriate list of entity classes.

3.7.7. Data model issues

3.7.7.1. Is it possible to map an object to more than one tables?

Yes, if the two tables share the same identity, you can specify one data object to "extends' the other. When the
extended data object is loaded, its table (specified in <map-to/> will be joined with all the tables of its super
classes.

Another solution (in my opinion more flexible) is having two set of methods in the main object. One for Castor
JDO and another for application.

Consider the following example:

cl ass Enpl oyee {
private int _enpl oyeeNunber;
private Address _address;
private Collection _workG oup;

public int getEnpl oyeeNunber () {
return _enpl oyeeNunber;

}

public void set Enpl oyeeNunber( int id ) {
_enpl oyeeNunber = id;

}

/1 methods for Castor JDO
public Address get Address() {
return _address;

public void set Address( Address address ) {
_address = address;

}
public Collection getWrkG oup() {
return _wor kG oup;
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}

public Collection setWrkG oup( Collection workGoup ) {
_workGroup = wor kG oup;

}

/1 methods for application
public String getAddressGity() {
return _address.getCity();

}

public String get AddressZip() {
return _address. getZip();

}

...

3.7.7.2. Can an object with the same identity be re-created after being removed in the same
transaction?

Y es, aslong as the deleted object is the same instance as the one being recreated.

3.7.7.3. What is a dependent object?

Dependent object is actually a concept from the object-oriented database world. A dependent object's lifetime
depends on its master object. So, create/del ete/update of the master object will trigger the proper actions, newly
linked dependent object will be automatically created and de-referenced dependent object will be removed.

The concept was a so used in the earlier CMP 2.0 draft, although it is later removed.

3.7.7.4. Can a data object involved in many-to-many relationship be dependent?

No

3.7.8. Castor JDO design

3.7.8.1. How does Castor JDO work anyway?
Let's use object loading as an example.

When an application invoke db.load, the underneath Transacti onCont ext is invoked. If the object with the
requested identity exists in the Transacti onCont ext , previously loaded object in the Transacti onCont ext iS
returned. Otherwise, TransactionContext creates a new instance of the interested type and invokes
LockEngine to "fill" the object.

LockEngi ne acquires alock of the object, and it makes sure d asswl der has a thread-safe environment when it
invokes C assMol der . In d assMol der, if the interested set of fields representing the object is not existed in the
cache yet, SQLEngi ne will be invoked and the set of fields from the undernesth data store will be returned.
C assMl der binds the loaded or cached fields into the new instance. d assMl der requests the
Transact i onCont ext to load the related and the dependent objects. Eventually, the object is returned after all
of the relationships are resolved.

The process of commit has several states. The first state is preStore. In preStore state, objects existing in the
TransactionContext are checked for modification one by one, including dependent and related objects.
De-referenced dependent objects are marked as delete-able, and reachable dependent objects are added into
Transact i onCont ext . An object is marked "dirty" if it is modified. Also, if any modification should cause any
related or dependent to be dirty, the related or dependent object is marked as dirty as well.
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After the preStore state, al dirty object is properly stored. And, all marked delete object will be removed. Then,
the connection is committed. If succeed, al cache with be updated. Finaly, al lock is released.

3.7.8.2. Does Castor support two-phase commits? How is this implemented?
Y es, viajavax.transaction.Synchronization interface.

For Castor to work with global transactions, Castor must be configured to use global transaction demarcation in
its main configuration file:

<j do- conf >

<transacti on-demar cati on node="gl obal " >
<transacti on- mranager name="jndi" />
</transaction-denarcation>
</ j do- conf >

When retrieving a Database instance via

JDOMVanager . | oadConfi guration("j do-conf.xnm");
JDOvanager jdo = JDOvanager. createl nstance("nydb");

Dat abase db = jdo. get Dat abase();

the Dat abase implementation will authomatically be registered with the transaction manager, as it implements
javax.jta.Synchronization interface. Subsequently, the transaction manager communicates with Castor via the
beforeCompletion() and afterCompletion() calls.

3.7.8.3. Does Castor support nested transaction?

No

3.7.9. Working with open source databases

3.7.9.1. Does Castor support PosgreSQL?

Y es, starting from PostgreSQL 7.1, where outer joins support has been added.

3.7.9.2. Does Castor support MySQL?

Yes, starting from MySQL version 3.23, where transaction support has been added. Note: if you use Mark
Matthews MySQL JDBC driver, then you need version 2.0.3 or higher.

3.7.9.3. Which Open Source database is supported better?

For now only with PostgreSQL 7.1 and SAP DB you get a full set of Castor features. Other Open Source
databases don't support select with write lock, so db-locked locking mode doesn't work properly (it worksin the
same way as exclusive locking mode).

All other Castor features are supported with MySQL, Interbase, InstantDB and Hypersonic SQL.
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3.7.10. RDBMS-specific issues

3.7.10.1. MySQL

3.7.10.1.1. Use of DATETIME fields in general

MySQL in it's current releases (4.0.x and 4.1.x) does not store fractions of a second in fields of type
DATETIME that are mapped to javasgl.TimeStamp fields. As a result, Castor will throw
ObjectM odifiedExceptions during commits as Castor internally maintains fractions of a seconds.

Instead, Please use a column type that can be mapped to a long value, as Castor internally handles conversion
between java.util.Date and long values with the required precision.

3.7.10.1.2. Use of TIMESTAMP fields & NULLs in long transactions

In MySQL, fields of type 'Timestamp' exhibit special behaviour wih regards to NULLs. When inserting a
"NULL" into such a field, it actualy inserts the current date and time. This causes problems for Castor's
caching mechanism since Castor internally believes the field is still NULL. If you subsequently perform an
update on the entry whilst it is still in the cache, an ObjectModifiedException will be thrown, because Castor
believes that the database record has changed in the meantime.

The workaround isto use aDATETIME field instead of TIMESTAMP.

3.7.10.1.3. MySQL 4.1.x and upgrade issues

As with many other open source products, MySQL seems to be changing dightly from version to version.
There seems to be a problem with concurrency in MySQL 4.1.5 that can be resolved by upgrading to 4.1.7 or
higher.

At Castor we frequently use Connector/J 3.0.16, 3.1.13 and nowadays 5.1.6 to execute our test farmework. If
you use one of this versions of Connector/J you should be on the safe side. If you are hit by any problems using
one of these versions, please let us know.

3.7.10.2. Oracle

3.7.10.2.1. Oracle & (C|B)LOB fields

As of Oracle release 10g, the problem of Castor to handle BLOBs with a size greater than 2kB and CLOBs
with a size greater than 4 kB correctly has been resolved. With the 10 release of Oracle's JIDBC driver, both
driver types (type 2 and type 4) can be used. With earlier releases, only the OCI driver (type 2) seems to work.

The 10g release of the Oracle JDBC Driver can be downloaded here.

3.7.11. Castor & Logging

3.7.11.1. How can | integrate Castor's logging with a logging infrastructure using Log4J?

Please see this message from the mailing list. It includes an adapter class that will provide this functionality.
(Thanks John!)

3.7.11.2. Can | see what SQL statement Castor issues to the database as a result of an
operation?
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Yes, you can. By default, Castor uses JDBC proxy classes (wrapping java.sql. Connection and
java. sql . PreparedStat enent ) that capture the core SQL statements as generated by Castor and the
user-supplied parameters at execution timeof the various persistence operations, and outputs them to the
standard logger used by Castor. By default, these output statements are not visible, as the log level is set to
level 'info'. To see these SQL statements, please increase the log level to level 'debug’ in 1 og4j . xm .

3.7.11.3. How can | disable the use of JDBC proxy classes?

Asof release 0.9.7, anew property

or g. exol ab. cast or. persi st. usePr oxi es

has been added to cast or . properties to alow configuration of the JDBC proxy classes mentioned above. If
enabled, JDBC proxy classes will be used for logging SQL statements. When turned off, no logging statements
will be generated at all.

3.7.12. Lazy Loading related questions

3.7.12.1. How do | configure the JDO mapping to use the lazy loading feature for 1:1
relations?

L et us convert one of the classes from the JDO examples to use lazy-loading.

In the example model, every Product belongs to one ProductGroup. This is reflected in the conventional
mapping as below. Here's the mapping for Product:

<l--  Mapping for Product -->
<cl ass nane="nyapp. Product "
identity="id">
<descri pti on>Product definition</description>
<map-to tabl e="prod" xm ="product" />
<field nanme="id" type="integer">
<sqgl nane="id" type="integer" />
<xm name="id" node="attribute"/>

</field>
<l-- nore fields ... -->
<l--  Product has reference to Product G oup,
many products may reference sane group -->

<field nanme="group" type="nyapp. Product G oup">
<sql nanme="group_id" />
<bi nd-xm name="group" node="el ement" />
</field>

</ cl ass>

Let us now make the relationship between Product and ProductGroup use lazy loading. The relevant field in
Product can be re-written like so:

<field nanme="group" type="nyapp. Product G oup" |azy="true">
<sqgl nanme="group_id" />
<bi nd- xm name="group" node="el enent" />

</field>

There have been one change only. We have placed the attribute lazy="true" in the field element. Note that no
changeis required in the ProductDetail mapping.
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3.7.12.2. Lazy loading for 1:1 relations and serialization

Please note that Castor does not support full serialization of lazy-loaded objects at this time. Rather than
serializing just the information required to re-build the underlying proxy implementation during deserialization,
Castor will materialize (read: 1oad from the persistence store) all objects before serialization. As this can lead to
alot of database accesses, please use this feature carefully. A full working solution will be provided with the
next release.

3.7.12.3. How do | configure the JDO mapping to use the lazy loading feature for 1:m and M:N
relations?

Let us convert one of the classes from the JDO examples to use lazy-loading.

In the example model, one Product can contain many ProductDetails. This is reflected in the conventional
mapping as below. First, the mapping for Product:

<l--  Mapping for Product -->
<cl ass nanme="nyapp. Product"
identity="id">
<descri pti on>Product definition</description>
<map-to tabl e="prod" xm ="product" />
<field name="id" type="integer">
<sgl name="id" type="integer" />
<xm nanme="id" node="attribute"/>

</field>

<l-- nore fields ... -->

<l-- Product has reference to Product Det ai
many details per product -->

<field nane="detail s" type="nyapp.ProductDetail" required="true"
col |l ecti on="vector">
<sql many-key="prod_id"/>
<xm nane="detail" node="el enent" />
</field>
</ cl ass>

Now let us examine ProductDetail. Note, the relationship is mapped bi-directionally as must be al relationships
when using Castor JDO.

<l--  Mapping for Product Detail -->

<cl ass nane="nyapp. ProductDetail" identity="id" depends="nyapp. Product" >
<descri pti on>Product detail </ descripti on>
<map-to table="prod_detail" xm ="detail" />

<field name="id" type="integer">
<sgl name="id" type="integer"/>
<xm node="attribute"/>
</field>
<field nanme="product" type="nyapp. Product">
<sql nanme="prod_id" />
<xm name="product" node="el enent" />
</field>

<I-- nore fields ... -->

</cl ass>

Let us now make the relationship between Product and ProductDetail use lazy loading. We need only change
the way that the relationship to ProductDetail is specified in the mapping of Product. The relevant field in
Product can be re-written like so:
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<field name="detail s" type="nyapp. ProductDetail" required="true" |azy="true"
col l ection="col | ecti on">
<sql many-key="prod_id"/>
<xm nanme="detail" node="el ement" />
</field>

There have been two changes.

* We have placed the attribute lazy="true" in the field element

« We have changed the type of the underlying collection type to be aj ava. uti | . Col I ecti on by changing the
field element attribute to collection="collection".

Note that no change is required in the ProductDetail mapping.

3.7.12.4. | have modified my mapping to use lazy loading. Now | get the error 'no method to
set value for field: com.xyz.ClassB in class: ClassMolder com.xyz.ClassA' or
‘org.exolab.castor.jdo.DataObjectAccessException: no method to set value for field:
com.xyz.ClassB in class: ClassMolder com.xyz.ClassA'. What am | doing wrong?

To use lazy loading you must also change the persistent class that will hold the related objects. At the very
highest level, you need to provide a set method that accepts a java.util.Collection for the field in question. This
is demonstrated by changing the JDO examples below.

In the original Product class we have the following code:

i mport java.util.Vector;
private Vector _details = new Vector();

public Vector getDetails()
{

}

return _details;

public void addDetail ( ProductDetail detail )

{
_details.add( detail );
detail.setProduct( this );

}

Let us now make the necessary changes to set up lazy loading. As stated above we now require a special set
method for the related ProductDetails (stored origindly as a java.util.Vector) that accepts a
java.util. Col | ection asan argument. This mandates that we must also use aj ava. util. Col | ecti on to hold
our ProductDetails. If thisis not added, you will receive the errors above.

import java.util.Collection;
private Coll ection _details;

public Collection getDetails()
{

}

return _details;

public void setDetails( Collection details )
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{

_details = details;

}

3.7.13. Tuning for LOBs

Castor JDO provides a property in cast or. properties for adjusting the size of the JDBC driver's buffer for
reading LOBs (BLOBs and CLOBs) from the database. The propery is named
org. exol ab. cast or. j do. | obBuf f er Si ze and its default is 5120 bytes (5k). The size of this buffer can be tuned
for larger LOBSs, but is dependent upon the JIDBC driver implementation being used and what it supports.

3.7.14. Database-specific issues

3.7.14.1. HSQL and identity key generators

Due to a product limitation, AUTO_INCREMENT sequences in HSQL begin with O rather 1, as is the case
with most other RDBMS. As a result of this, long transactions will not work for the object with the identity O,
and a ObjectM odifiedException will be thrown.

To avoid this issue, we recommend inserting a temp object into the database in question, and removing
thereafter so that no object with identity O is stored.

3.7.15. Changing database configurations

Some applications need to change the database connection or switch between different mapping files on the fly.
Because Castor caches database configurations per name, you would have to register a new JDO configuration
using adistinct name for any of the different configurations.

Instead you can call org. exol ab. castor. j do. engi ne. Dat abaseRegi stry. clear () t0 reset the database
registry before registering the new configuration as follows:

/'l Reset database registry
or g. exol ab. cast or. j do. engi ne. Dat abaseRegi stry. clear();

3.8. Castor JDO code samples

Werner Guttmann <wer ner DOT gut t mann AT gnx DOT net >

3.8.1. Introduction

This document provides object mapping examples and the corresponding Java objects and DDL for the
database table.

3.8.1.1. Java class files

The following fragment shows the Java class declaration for the Pr oduct class:

package nyapp;
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public class Product {

The following fragment shows the Java class declaration for the Pr oduct G oup class:

private int _id;
private String

private fl oat

_nhane;

_price;

private Product Group _group;

public int getld() { ...

publ i
publ i
publ i
publ i
publ i
publ i

publ i

c

c

void setld( int anld ) { ...
String getName() { ...
void setName( String aName ) { ...
float getPrice() { ...
voi d setPrice( float
Product Group get Product G oup() { ...

voi d set Product G oup( Product Group aProductGoup ) { ...

public class Product G oup {

private int _id;

private String

_nane;

public int getld() { ...

public void setld( int
public String getNane() { ...

public void setName( String name ) { ...

3.8.1.2. DDL

id) { ...

}

}

}

}

}

aPrice ) { ...

}

The following sections show the DDL for the relational database tables PROD, PROD_GROUP, and
PROD_DETAIL:

PROD:

create table prod (

id

name

pr

ice

group_id

PROD_GROUP:

int

var char (200)
nureri c( 18, 2)
int

create table prod_group (

)i

id

name

int
var char (200)

not
not
not
not

not
not

nul |,
nul |,
nul |,
nul |

nul |,
nul |
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PROD_DETAI L:

create table prod_detail (

id int not null,
prod_id int not nul |
nane var char (200) not nul

)

3.8.1.3. Object Mappings

The following code fragment shows the object mapping for the Pr oduct G- oup class:

<?xm version="1.0"?>
<! DOCTYPE mappi ng PUBLI C "-// EXOLAB/ Cast or Obj ect Mapping DTD Version 1.0//EN'
"http://castor.org/ mappi ng. dtd">
<mappi ng>
<cl ass nanme="nyapp. Product G oup" identity="id">
<descri pti on>Product group</description>
<mep-to tabl e="prod_group" xm ="group" />
<field name="id" type="integer" >
<sqgl name="id" type="integer"/>
</field>
<field name="nane" type="string">
<sqgl nanme="nane" type="char" />
</field>

</cl ass>

</ mappi ng>

As a result of that declaration, Castor JDO will create the following SQL statements for creating, deleting,
loading and updating instances of Pr oduct Gr oup:

create: |NSERT | NTO prod_group (id, nanme) VALUES (?,?)

del ete: DELETE FROM prod_group WHERE id=?

| oad: SELECT prod_group.id, prod_group.nane FROM prod_group WHERE prod_group.id=?
updat e: UPDATE prod_group SET name=? WHERE i d=?

3.8.1.3.1. Read-only fields

To declare the name field read-only, the field definition above for the field name needs to be changed to:

<cl ass nane="nmnyapp. Product G oup” identity="id">

<field name="nanme" type="string">
<sqgl name="nane" type="char" read-only="true" />
</field>

</ cl ass>

As aresult of that declaration, Castor JDO creates the following SQL statements for creating, deleting, oading
and updating instances of Product Gr oup:
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create: | NSERT | NTO prod_group (id) VALUES (?)

del ete: DELETE FROM prod_group WHERE id=?

| oad: SELECT prod_group.id, prod_group.name FROM prod_group WHERE prod_group.id=?
update: /* no statement will be generated */

3.8.1.3.2. Transient fields

To declare the name field transient with regards to persistence, above field definition for the field name needs
to be changed to:

<cl ass name="nyapp. Product G oup" identity="id">

<field nane="nanme" type="string" >
<sgl nanme="nane" type="char" transient="true" />
</field>

</ cl ass>

3.8.1.4. Relations

3.8.1.4.1. 1:1 relation

The following code fragment shows the mapping file for the Product class. Apart from the simple field
declarations, this includes a simple 1:1 relation between Product and Product G oup, Where every product
instance is associated with a Pr oduct Gr oup:

<cl ass nane="nyapp. Product"” identity="id">
<maep-to table="prod" />

<field nanme="id" type="integer">
<sgl nanme="id" type="integer" />
</field>

<field nane="nane" type="string">
<sgl nanme="nane" type="char" />
</field>

<field name="price" type="float">
<sgl name="price" type="nuneric" />
</field>

<field name="group" type="nyapp. Product G oup" >
<sqgl name="group_id" />
</field>

<field nane="details" type="nyapp. ProductDetail"
col | ecti on="vector">
<sql many-key="prod_id"/>
</field>

<field nane="categories" type="nyapp. Category" collection="vector">
<sqgl nane="category_id"
many-t abl e="cat egory_prod" many-key="prod_id" />
</field>

</ cl ass>

3.8.1.4.2. 1:M relation

The following code fragment shows (again) the mapping file for the Product class. The field definition
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highlighted shows how to declare a 1:M relation between Product and Product Det ai | , where every product
instance is made up of many Product Det ai | s:

<cl ass name="nyapp. Product" identity="id">
<mep-to table="prod" />

<field name="id" type="integer">
<sqgl name="id" type="integer" />
</field>

<field name="nane" type="string">
<sgl name="nanme" type="char" />
</field>

<field nane="price" type="float">
<sgl name="price" type="nuneric" />
</field>

<field nanme="group" type="mnyapp. Product G oup" >
<sgl name="group_id" />

</field>

<field nane="detail s" type="nyapp.ProductDetail" collection="vector">
<sgl many-key="prod_id"/>

</field>

<field name="categories" type="nyapp. Category" collection="vector">
<sgl name="category_id"
many-t abl e="cat egory_prod" many-key="prod_id" />
</field>
</ cl ass>

The following code fragment shows the corresponding mapping entry for the Pr oduct Det ai | class that defines
the second leg of the 1:M relation between Pr oduct and Product Det ai | .

<cl ass name="nyapp. ProductDetail" identity="id" depends="nyapp. Product" >
<descri pti on>Product detail </description>
<map-to table="prod_detail" xm ="detail" />
<field name="id" type="integer">
<sqgl name="id" type="integer"/>
</field>
<field nane="nane" type="string">
<sqgl name="nane" type="char"/>
</field>
<field name="product" type="nyapp. Product">
<sgl name="prod_id" />

</field>

</ cl ass>

3.8.1.4.3. M:N relation

The following code fragment shows (again) the mapping file for the Product class. The field definition
highlighted shows how to declare a M:N relation between Product and Product Cat egory, Where many
products can be mapped to many product categories:

<cl ass nane="nyapp. Product"” identity="id">
<map-to table="prod" />

<field nanme="id" type="integer">
<sgl nanme="id" type="integer" />
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</field>

<field name="nanme" type="string">
<sqgl name="nane" type="char" />
</field>

<field name="price" type="float">
<sqgl name="price" type="nuneric" />
</field>

<field name="group" type="nyapp. Product G oup" >
<sgl name="group_id" />

</field>

<field nane="detail s" type="nyapp.ProductDetail" collection="vector">
<sgl many-key="prod_id">/>

</field>

<field nane="categories" type="nyapp. Category" coll ection="vector">
<sql nane="category_id"
many-t abl e="cat egory_prod" many-key="prod_id" />
</field>

</cl ass>

The following code fragment shows the corresponding mapping entry for the Product Cat egory class that
defines the second leg of the M:N relation between pr oduct and Cat egory.

<cl ass nane="nyapp. Cat egory" identity="id">
<descri ption>
A product category, any nunmber of products can belong to
the same category, a product can bel ong to any nunber of
cat egori es.
</ descri pti on>
<map-to tabl e="category" xm ="category" />
<field name="id" type="integer">
<sgl name="id" type="integer"/>
</field>
<field nane="nane" type="string">
<sql nanme="nane" type="char"/>
</field>
<field nanme="products" type="nyapp.Product" collection="vector">
<sgl name="prod_id"
many-t abl e="cat egory_prod" many-key="category_id" />
</field>

</ cl ass>

3.8.1.5. Extend relation & polymorphism

As of release 0.9.9, Castor supports polymorphic queries on extend hierarchies. (That is, hierarchies where
some entities "extend" other entities.) To highlight this new feature, let's add two new classes to what we have
currently.

package myapp

public class Computer extends Product {
private int _id;
private String _make
public int getld() { ... }

public void setld( int anld ) { ... }
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public String getnmake() { ... }
public void set Make( String avake ) { ... }
}
public class Car extends Product {
private int _id;
private Date _registeredln;
public int getld() { ... }
public void setld( int anld ) { ... }
public Date getRegisteredin() { ... }
public void setRegisteredln( Date aRegisteredin ) { ... }

The corresponding DDL statements for the relational database tables COMP and CAR would look as follows:

COWP:

create table conp (
id int not null,
make var char (200) not nul

)

create table car (
id int not null,
regln int not nul

)i

Based upon the mapping defined for the Product class as shown above, the following code fragment shows the
mapping for the Conput er and Car classes.

<cl ass nane="nyapp. Conput er" extends="nyapp. Product"” identity="id">
<map-to tabl e="COW" />
<field name="id" type="integer">
<sqgl nanme="id" type="integer" />
</field>
<field name="nmake" type="string">
<sqgl name="nmake" type="char" />
</field>
</ cl ass>
<cl ass name="nyapp. Car" extends="nyapp. Product" identity="id">
<map-to tabl e="CAR' />
<field name="id" type="integer">
<sgl name="id" type="integer" />
</field>
<field nane="regi steredl n" type="date">
<sgl name="regln" type="long" />

</field>

</ cl ass>
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Based upon this mapping, it is possible to execute the following OQL queries against this class model:

OQQuery query = d.get OQLQuery("SELECT ¢ FROM nyapp. Conputer c");

Toreturn all computers:

OQLQuery query = d.get OQLQuery("SELECT ¢ FROM nyapp. Conputer ¢ WHERE c. neke = $");

To return al computers of a particular make:

OQLQuery query = d.get OQLQuery("SELECT p FROM nyapp. Product p");

Toreturn al products (where Castor will return the actual object instances, i.e. a Conput er instance if the object
returned by the query is of type Conput er or acar instance if the object returned by the query is of type Car):

OQLQuery query = d.get OQLQuery("SELECT p FROM nyapp. Product p WHERE p. group. nane = $");

To return all products that belong to the specified product group (where Castor will return the actual object
instances, i.e. a Conput er instance if the object returned by the query is of type Conput er or a Car instance if
the object returned by the query is of type car ):

3.8.1.6. OQL samples

Based upon above definitions, here are a few OQL sample queries that highlight various artifacts of the OQL
support of Castor JDO.

To BeWritten

3.9. Castor JDO - How To's

3.9.1. Introduction

This is a collection of HOW-TOs. The Castor project is actively seeking additional HOW-TO contributors to
expand this collection. For information on how to do that, please see 'How to author aHOW-TO..

3.9.2. Documentation
3.9.2.1. How to author a HOW-TO document
3.9.2.2. How to author an FAQ entry

3.9.2.3. How to author a code snippet
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3.9.2.4. How to author core documentation

3.9.3. Contribution

3.9.3.1. How to setup Castor project in eclipse

3.9.3.1.1. Introduction

Are you just interested in how Castor source looks like, want to report a bug or enhancement request or like to
contribute to the project? The first step we suggest you to do is to setup a Castor project with eclipse IDE. As
we use eclipse to work at Castor, there is everything in place to work with eclipse. While you are free to use
other IDE's, you will need to configure things yourself with them.

3.9.3.1.2. Prerequisites

* Download and install JDK 1.5 or newer

e Download and install Eclipse 3.x

Install the latest Subclipse eclipse plugin

Optionally install the latest CheckStyle eclipse plugin

3.9.3.1.3. Create Project

* CreateaNew ProjectineclipsefromFile -> New -> Projects

e Select " Checkout Projects from SVN' in"SVN' from "Sel ect a wizard" window and click Next (this
option will only comeif you have installed the subclipse plugin)

* Select"Create a new repository |ocation" and click Next

e Enter the URL "https://svn. codehaus. or g/ cast or/ cast or* and click Next

» Select thefolder "t runk” from thelist and click Next

e In"Check aut As" window the name of the project will be " cast or* then click Next
« At last, you can choose the workspace and click Fi ni sh

* You can see castor project in your " Proj ect Navi gator" of eclipse

3.9.3.1.4. Troubleshooting

If you have trouble with Subclipse behind a proxy server: In Windows development environment, open the
file: G\ Docunents and Settings\MUser|d\ Application Data\Subversion\servers intext editor. Near the
bottom of that file is a [global] section with http-proxy-host and http-proxy-port (user and password also)
settings. Uncommented those lines, modified them for your proxy server and go back to the SVN Repository
view in Eclipse. This should solve the problem.

3.9.3.2. How to run Castor JDO's database independend unit tests
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3.9.3.2.1. Overview

At the time of thiswriting Castor JDO has 3 kinds of test suites:

» Database independend plan unit tests.

« A JUnit based test suite that is used to test various functional areas against different database engines to give
devel opers/’committers some reassurance when changing the codebase.

« A Junit based test suite to evaluate impact of changes on performance.
This document provides general information about running Castor JDO's database independend unit tests.
3.9.3.2.2. Prerequisites

See: How to setup Castor project in eclipse

3.9.3.2.3. Execute tests in eclipse

To execute tests in eclipse, go and right click on cpa/src/test/java source folder and select "Run As ->
JUnit Test".

3.9.3.2.4. References

* How to setup Castor project in eclipse

3.9.3.3. How to run Castor JDO's test suite

3.9.3.3.1. Overview

At the time of thiswriting Castor JDO has 3 kinds of test suites:

« Database independend plan unit tests.

« A JUnit based test suite (CTF) that is used to test various functiona areas against different database engines
to give devel opers/committers some reassurance when changing the codebase.

e A Junit based test suite (PTF) to evaluate impact of changes on performance.
This document provides general information about running Castor JDO's test suite (CTF).
3.9.3.3.2. Intended Audience

Anyone who wants to run the CTF test suite. This document outlines the basic steps to get people unfamiliar
with this area started.

3.9.3.3.3. Prerequisites

Anybody wishing to run the CTF test suite should have access to the source code of Castor. This can be
obtained in one of the following ways:

» Download the sources distribution from the download page
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« Download the latest snapshot from SVN from Fisheye (see links on the bottom left corner)

e Check out the latest code from SVN into your prefered developement environment. For instructions on this
task, take alook at Subversion access. For eclipse How to setup Castor project in eclipse provides a detailed
description of this task.

3.9.3.3.4. 2 versions of CTF

At the moment we are in the middle of replacing the old CTF with a new one. While the old CTF till is our
reference for refactorings of Castor does the new CTF contain some tests which could not be added to the old
one dueto its limitations. On the other hand are not all tests ported to the new CTF yet.

In the next sections we describe how to setup the environment to execute both CTF versions. While both
versions of CTF are designed to be executed against every supported database engine, we will describe things
with regard to mysqgl. Having said that there are only scripts for mysqgl at the new CTF at the moment. At alater
step of the CTF refactoring we will add scripts for other databases as well. In addition we intend to alow its
execution with an embedded derby database out of the box, but this have not been implemented yet.

For those who might be wondering about the numbering of tests, the numbers of the old tests are just random.
The numbers of the new tests are the jiraissue numbers.

3.9.3.3.5. Steps to setup environment for old CTF

To execute tests against mysgl database you probably need access to a mysqgl server. To create a database for
CTF, you have to execute the following commands on mysgl consol.

# create database test;

# grant all on test.* at "local host" to "test" identified by "test";
# use test;

# source [path-to-script];

If the server is not installed on your local machine (the one you execute the tests on) you have to replace
"l ocal host " with the IP of the machine the tests get executed on. The script to execute can be found in
"cpactf/src/ol d/ddl /" directory. For mysgl it's "nysql.sql ". If you like to use a different name for the
database or use other user credential you can adjust them at "cpact f/ src/ ol d/ r esour ces/ j do/ nysgl . xm ",

As we do not include JDBC drivers for every database with Castor you also have to add the driver you like to
use to your classpath to execute the tests. The easiest way is to copy the driver to "I'i b/ " directory as al jar's
contained therein are added automatically. Another option is to modify "bi n/test.sh™ or "bin/test.bat"
script depended on your operating system.

For mysgl™ we still use "nysql - connect or-j ava- 3. 1. 13- bi n", aso for mysgl server™ of version 5. This
version has proven to be stable. While other versions of mysgl connector™ may also work, some of them have
bugs from our experience.

As dready explaned you will find JDO configurations for every supported database in
"cpactf/src/ol d/resources/jdo". The JDO configurations are named nysql . xm , oracl e. xm €tc. In the
same directory you will also find main mapping file "mappi ng. xm " that includes al other mappings which are
located in the "cpact f/src/ ol d/ resources/ctf/jdo/..." directories. There is one more important file for the
old tests "cpact f/ src/ ol d/ resources/ tests. xm ", it is the main config file which defines which test should
be executed against which database engine. As mentioned previously not every test works with every database
engine as some missing some features or castor does not support everything of every engine.

3.9.3.3.6. Steps to run old CTF from commandline
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From a command line (e.g a shell), please execute the following commands to run the whole test suite against
mysgl (where <cast or - r oot > points to the directory where you installed the Castor sources:

cd <castor-root>/bin
buil d cl ean

build tests

test castor.mysq

To execute just one of the many tests of the complete test suite, please change thisto:

cd <castor-root>/bin
buil d cl ean

build tests

test castor.nysqgl.TC30

Note

You have to execute "build clean” and "build tests' again if you have changed anything within
eclipse (e.g. aconfiguration file or a class).

3.9.3.3.7. Steps to run old CTF out of eclipse

Now, let's see how we can run these old CPACTF tests through eclipse.

Go to "/cpacft/src/old/java’ and right click

Select Run As -> Run. ..

Select " Java Application" from the left side menu and double click on it to create " New confi guration".
Select Proj ect -> castor

Enter Mai n cl ass -> Mai nApp

Select Arguments Tab

Enter Program Ar gunent s for example: "cast or. nysql . TC31" or "cast or. nysql "

Now "Run"

3.9.3.3.8. Short description of the old CTF tests

As some features are not supported by all database engines (e.g. sequence keygenerator) or atest have not been
verified against a database, only a subset of the following tests will be executed if you run CTF.

TCO01 Duplicate key detection tests.
TCO02 Concurrent access tests.
TCO03 Read only tests.

TC04 Deadlock detection tests.
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TCO5 Update rollback tests.

TCO06 Race tests.

TCO07 Cache leakage tests.

TCO08 Cache expiry measure.

TC09 TxSynchronizable interceptor tests.
TC10 Type handling tests.

TC11 Type handling of LOB tests.

TC12 Type Conversion tests.

TC13 Seriaizable object tests.

TC14 Rollback primitive tests.

TC15 Multiple columns primary keystests.
TC15a Multiple columns primary keys only tests.
TC16 Nested fields tests.

TC17 Timestamp tests.

TC18 Persistence interface tests.

TC19 InstanceFactory interface tests.
TC20 Key generators. MAX, HIGH-LOW.
TC23 Key generator: IDENTITY.

TC24 Key generator: UUID.

TC25 Dependent objects tests.

TC26 Dependent objects tests.

TC27 Dependent update objects tests.
TC28 Dependent update objects tests.
TC30 OQL-supported syntax.

TC31 OQL queries for extends.

TC32 Test limit clause.

TC33 Test limit clause with offset.

TC34 Test limit clause with offset at extended object.

TC36 SizeOracle.
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TC37 Absolute.

TC38 CALL SQL with parameters.

TC38a Named query support.

TC70 Collections.

TC71 Test special collections.

TC72 Test sorted collections.

TC73 ManyToMany.

TC74 ManyToManyKeyGen.

TC75 Expire Many-To-Many.

TC76 Cached OID with db-locked.

TC77 Query garbage collected.

TC78 JDBC connection.

TC79 Test the use of Database.isL ocked().

TC79a Test auto-store attribute.

TC79aa Test auto-store attribute for 1:M relations.
TC79b Test the use of Database.isPersistent().
TCB80 self-referential relation test with extend hierarchies.
TC81 Dependent relation test.

TC82 Dependent relation test (using no key generators).

TC83 Identity definition through identity attribute in field mapping.

TC84 Transient attribute.

TC85 TestEnum.

TC87 TestLazy1tol.

TC88 Lazy Loading.

TC89 Expire Lazy Employee.

TC93 Polymorphism Degenerated tests.
TC94 Polymorphism tests.

TC95 Polymorphism tests with key generator.

TC96 Polymorphism tests for depend relations.
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e TC97 Polymorphism tests.

e TC98 Polymorphism testsin athreaded environment.

e TC99 Polymorphism tests (many 2 many).

» TC200 Self-referential relation tests.

e TC201 Self-referential relation tests with extend hierarchy.
e TC202 ForeignKeyFirst tests.

¢ TC203 Timezone tests.

3.9.3.3.9. Steps to setup environment for new CTF

To execute tests against mysgl database you probably need access to a mysqgl server. To create a database for
CTF, you have to execute the following commands on mysgl console.

# create database cpactf;

# grant all on cpactf.* at "local host” to "test" identified by "test";
# use cpactf;

# source <path-to-script>;

If the server is not installed on your loca maschine (the one you execute the tests on) you have to replace
"l ocal host " with the IP of the maschine the tests get executed on. For mysqgl execute every "nysql . sql " script
found in subdirectories of "cpactf/src/test/ddl/" directory. If you like to use a different name for the
database or use other user credential you can adjust them at "cpact f/ src/ test/ resour ces/ cpact f - conf . xm ".

As we do not include JDBC drivers for every database with Castor you also have to add the driver you like to
use to your classpath to execute the tests. The easiest way is to copy the driver to "I'i b/ " directory as al jar's
contained therein are added automatically. Another option is to modify "bi n/test.sh™ or "bin/test.bat"
script depended on your operating system.

For mysgl we still use "nysql - connect or -j ava- 3. 1. 13- bi n", also for mysgl server™ of version 5. This
version has proven to be stable. While other versions of mysgl connector™ may also work, some of them have
bugs from our experience.

3.9.3.3.10. Steps to run new CTF out of eclipse

Execution of the new test suite from within eclipse against mysgl ™ is very smple.

o Select "cpactf/src/test/java’ and right click
e Select "Run as" ->"Junit tests"

In in the configuration file "cpactf-conf.xml" mysqgl is configuerd as default database. To execute tests against
another database engine or to force execution of tests that have been excluded you can pass VM parameter to
the test framework. VM Arguments can also be specified in eclipse.

e Select "Run as" ->"Run.." from main menu

e Select Arguments Tab
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e Enter vM Ar gunent s for example: - bnane=val ue"
¢ Now "Run"

The following VM parameters are supported by CTF.

config
Path to an alternate configuration file.

database
Name of the database configuration.

transaction
Name of the transaction manager configuration.

force
Force execution of excluded tests (true/false).

3.9.3.3.11. Troubleshooting

For those who face the following problem in eclipse while executing the tests

#An unexpected error has been detected by Hot Spot Virtual Machi ne:

#

#EXCEPTI ON_ACCESS_VI OLATI ON (0xc0000005) at pc=0x7c918fea, pid=2460, tid=3712
#

#Java VM Java Hot Spot(TM) Cient VM (1.5.0-b64 m xed node)

#Probl ematic frane:

#C [ntdl | . dl | +0x18f ea]

#

#An error report file with nore infornmation is saved as hs_err_pi d2460. | og

If you would like to submit a bug report, please visit:
http://java. sun. com webapps/ bugreport/crash.jsp

H* H H

It is a problem with memory configured for eclipse. It can be changed in ecl i pse. i ni file which can be found
in installation directory of Eclipse. By default it is- xmx256m just increase it and problem go away.

3.9.3.3.12. References

* How to setup Castor project in eclipse

* Subversion access

* Thetesting framework

3.9.3.4. How to run Castor JDO's performance tests

3.9.3.4.1. Overview

At the time of thiswriting Castor JDO has 3 kinds of test suites:

» Database independend plan unit tests.

* A JUnit based test suite that is used to test various functional areas against different database engines to give
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devel opers/committers some reassurance when changing the codebase.
« A Junit based test suite to evaluate impact of changes on performance.
This document provides general information about running Castor JDO's performance tests.
3.9.3.4.2. Prerequisites

See: How to setup Castor project in eclipse

3.9.3.4.3. Steps to setup environment for old CTF

To execute performance tests against mysgl database you probably need access to a mysgl server. To create a
database for PTF, you have to execute the following commands on mysgl console.

# create database cpaptf;

# grant all on cpaptf.* at "local host" to "test"” identified by "test";
# use cpaptf;

# source [path-to-script];

If the server is not installed on your local machine (the one you execute the tests on) you have to replace
"l ocal host" with the IP of the machine the tests get executed on. The script to execute is
"cpaptf/src/test/ddl/nysqgl.sql".

As we do not include JDBC drivers for every database with Castor you also have to add the driver you like to
use to your classpath to execute the tests. The easiest way is to copy the driver to "I'i b/ " directory as al jar's
contained therein are added automatically.

For mysgl we still use "nysql - connect or -j ava- 3. 1. 13- bi n", also for mysgl server™ of version 5. This
version has proven to be stable. While other versions of mysgl connector™ may also work, some of them have
bugs from our experience.

3.9.3.4.4. Steps to execute performance tests in eclipse

Execution of the performance test suite from within eclipse is very simple.

e Select "cpaptf/src/test/java" ->"org. castor.cpaptf" ->"Test Al l . java" and right click

e Select "Run As" ->"Junit Test"

By default the test uses 2000 service objects that get created, loaded with various configurations and deleted
afterwards. Obviously this will take quite some time. Please be patient for normal termination of the tests as
you will need to clean test tables by hand otherwise. To execute tests with a different number of objects you
can adjust "FACTOR" constant in "Test Creat e. j ava". For example, if you set "Fact or " to 1.0 the tests will be
executed with 10000 service objects. When using more test objects be aware that you may need to increase
heap size of the virtual machine for the test to finish.

By default you won't see any output of results on the console as logging level of log4j is set to "warn" by
default. But if you change log level of "org.castor.cpaptf" package to "i nfo" you will see detailed execution
times for every test on the console. Be aware that there are quite some | og4j . xm configurations in the whole
Castor project at the moment of which the one first one on classpath will be used.

If you like to review some older test results you will find them  under
"cpaptf/src/sitelresources/resul ts/" but they depend heavy on the machine you are running the tests on.
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3.9.3.4.5. References

* How to setup Castor project in eclipse

3.9.3.5. Submitting a bug report

3.9.3.5.1. Submitting a problem report
3.9.3.5.1.1. Driver

Most of the traffic on the Castor Users mailing list is about people asking for help on various features of Castor
(whether JDO or XML). Whilst there is nothing wrong about asking questions and looking for help if you are
stuck, it seems that there is room to improve the structure of this 'conversation'.

If you have alook at some of these threads (e.g. at the searchable mailing list archive), it's quite easy to see that
most of thetime....

1. Aninitial question is posted.

2. Aninitia reply is posted with some follow-up questions, e.g. request for code fragments, mapping files, etc.
3. One or more code fragments, mapping files, etc. are being posted.

4. etc.

This document will establish guidelines with regards to step 3) above.

3.9.3.5.1.2. Introduction

This document provides step-by-step instructions on how to submit a problem report (when being asked to do
s0). It does so by walking you through afictive problem and its resulting bug report, and providing instructions
based upon this scenario.

Per definition, any problem report submitted (in other words, most likely attached to a bug report at
http://jira.codehaus.org/browse/ CASTOR) by the means of a patch has to include the following artefacts:

A JUnit test case that 'showcases' your problem.

Castor JDO configuration file.

Castor JDO mapping file.
« One or more 'entity" classes required to run your test case.

« A SQL schemafile (to help in the creation of required tables).

A README file (with any additional information/instructions required to understand /run your test case.

Note

Whilst we can and will not impose these guidelines in their strictest sense, | think that the use of
technologies such as JUnit will simplify problem resolution and as a result lead to shorter
turn-around times. Which is ultimately where you, the user, gains..
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3.9.3.5.1.3. Templates

To facilitate creation of a fully featured patch as discussed above, we have provided you with an already
existing bug template at 'sr ¢/ bugs/ j do/ t enpl at e'.

Note

Please note that this directory is distributed only as part of the source archive(s).

Thisdirectory holds all artefacts mentioned above, asis structured as follows:

Table 3.7. bug template artefacts

src
src/ bugs

src/ bugs/j do

src/ bugs/jdo/tenpl ate

src/ bugs/jdo/tenpl at e/ Test Tenpl at e. j ava

Source code

Common root for bug reports
Common root for JDO bug reports
Patch template

JUnit test case.

src/ bugs/jdo/tenpl ate/ EntityOne.java

Entity required by the test case

src/ bugs/jdo/tenpl at e/ j do-conf. xm
src/ bugs/j do/ t enpl at e/ mappi ng. xm
src/ bugs/jdo/tenpl at e/ creat e. sql

src/ bugs/j do/ t enpl at e/ READVE

Castor JDO configuration
Castor mapping file
SQL schemato create database table(s)

Test instructions

To create you own bug report, please copy 'tenpl ate' t0 €.g. bug1820, assuming that 1820 is the number
assigned to your BugZilla problem report). Subsequently, please amend the files provided to match your own
requirements. After you have consolidated your changes, the original directory structure in src/ bugs could

ook asfollows:

Table3.8. directory structure of src/ bugs

Src

src/ bugs

Source code

Common root for bug reports

src/ bugs/jdo

Common root for JDO bug reports

src/ bugs/jdo/tenplate

Patch template

src/ bugs/j do/tenpl at e/ Test Tenpl ate. j ava
src/ bugs/jdo/tenpl ate/ EntityOne.java
src/ bugs/j do/tenpl at e/ j do-conf. xni

src/ bugs/jdo/ t enpl at e/ mappi ng. xm

src/ bugs/jdo/tenpl at e/ creat e. sql

JUnit test case.

Entity required by the test case
Castor JDO configuration
Castor mapping file

SQL schemato create database table(s)
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src/ bugs/ j do/ t enpl at e/ READVE Test instructions

src/ bugs/ j do/ bug1820 Y our specific bug (as per BugZilla bug number)
src/ bugs/ j do/ bug1820/ Test Case. j ava JUnit test case.

src/ bugs/ j do/ bug1820/ Entityl. java Entity required

src/ bugs/ j do/ bug1820/ Entity2.j ava Entity required

src/ bugs/ j do/ bug1820/ j do- conf . xn Castor JDO configuration

src/ bugs/ j do/ bug1820/ mappi ng. xm Castor mapping file

src/ bugs/ j do/ bug1820/ schenm. sq| SQL schemato create database table(s)

src/ bugs/ j do/ bug1820/ READVE Test instructions

3.9.3.5.1.4. Add your test case to the master test suite

Once you have successfully executed your JUnit test case, please add this test to the master test suite available
insrc/bugs/ Al l Test s. j ava asfollows. To add atest to this suite, please duplicate the line

sui te. addTest Sui t e(t enpl at e. Test Tenpl at e. cl ass);

and replace theterm 'j do. t enpl at e. Test Tenpl at e. cl ass' With j do. bug1820. Test Case'.
Thiswill alow usto run al tests related to all open bugsin one go by executing just thistest suite.
3.9.3.5.1.5. Creating the patch

As explained in Guidelines For Code Contribution, we ask you to submit your code changes in the form of a
unified patch by attaching it to the relevant bug report.

To create a unified patch for submission, you can either use the command line SVN client (which you find
instructions to download for at http://subversion.tigris.org/ or any IDE that offers support or SVN (such as
Eclipse with Subclipse plugin)

In any case, please note that we are trying to standardize on the use of unified patches only, and that you
should always update your code (against the SVN repository) before creating the patch. If you have never used
SVN before, there will be ways to convince usto accept e.g. a Zip file includig your changes.

3.9.3.5.1.6. References

Whilst we cannot assume that every Castor (JDO) user is an expert in the use of JUnit, we do believe that they
are quite easy to get acquainted with. As a starting point, please find below some references:

« JUnit - A well-known framework for writing integration-level and functional tests.

* SVN Home - many usefulSVN related items

3.9.3.6. How to prepare a patch

3.9.3.6.1. Overview
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A "pat ch" isthe set of differences between two versions of the same file. Patches are used to send someone the
exact changes that you have made to your version of a program or a document. They can then apply that patch
to their version to merge the changes and bring their version up-to-date with your version.

As our example we use the contribution of a simple documentation patch for the Castor project. The principles
apply to any project and to any type of file, eg. *. xm , *. j ava, *. xsd, €tc.

3.9.3.6.2. Intended Audience

Anyone who wants to contribute to a project. This document addresses the basics, so as to get new people
started.

Our example describes the use of command-line tools for a UNIX system. Other tools can be used, as long as
they produce a"uni fied diff".

3.9.3.6.3. Prerequisites

Contributers should have:

« The source code of the documents as a local working copy of the SVN repository. If you are working with
the current SVN HEAD then you will have already done a 'svn checkout castor'. However, see below for
other ways of obtaining source for diff comparison.

« Thetools with which to prepare a patch. On UNIX the "svn" program has the svn diff command.

3.9.3.6.4. Steps
Hereis how to proceed.
3.9.3.6.4.1. Understand what a patch is

A "Patch" isthe set of differences between two versions of the same file. A patch comprises one or more "diff"
files. These diffs are produced by the program of the same name: diff.

Here is an example of a single diff for one of the Castor How-to pages, where we are suggesting a minor text
change. Do not get frightened. These are just human-readable instructions to the "patch” program.

I ndex: contrib.xm

RCS file: /hone/projects/castor/src/doc/jdo-howto.xnm ,v
retrieving revision 1.7
diff -u -rl1.7 contrib.xm

- jdo-howto.xm 30 Apr 2002 07:44:52 -0000 1.7
+++ jdo-howto. xmi 26 May 2002 04:08: 23 - 0000
@ -208,7 +208,7 @@

to create a patch. (The comands are for Linux.)
</ p>

- <s2 title="How to Establish your Local Repository">
+ <s2 title="How to Establish your Local Working Copy">

<p>
This will checkout the current copy of the master cvs repository and

That is a "unified diff" ... there a some lines of context on each side of the changes. This patch is basicaly
saying "Change the text on line 208".
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« linesto be deleted are preceded with -
« linesto be added are preceded with +

» contextua lines with no leader remain the same

3.9.3.6.4.2. Modify your document and ensure consistency

Let us now go though the process of preparing that patch. Go ahead and edit your local copy of the document at
$CASTOR_HOVE/ sr ¢/ doc/ j do- howt 0. xm .

Ensure that it is valid XML using your favourite XML editor or an external validating parser. Please do not
leave it up to the poor committer to fix broken XML.

Run the 'build doc' target to be sure that links are not broken and that the new document is presented as you
intend it to be.

3.9.3.6.4.3. Get ready

If you are using the HEAD of SVN then ensure that your working copy is up-to-date. Of course, if you are
using a previous public release version of Castor, then it is already up-to-date.

3.9.3.6.4.4. Generate the differences

Prepare the diff file. SVN will contact the remote repository, ensure that your working copy is up-to-date, then
compare your local copy with the master repository.

cd src/doc
svn diff jdo-howto.xm > $TEMP/ castor/patch/jdo-howt o.xm . diff

3.9.3.6.4.5. Describe the patch

Prepare a brief explanation of what your patch does. Get this ready in a text file before you go to Jira. See
further hints about this in the "Description” section of the How-to Jira.

What revision of SVN did you patch against? Was it HEAD branch? Was it a nightly build? Was it a public
release?

3.9.3.6.4.6. Submit via Jira

To contribute your patch to a specific project, use Jira - The Codehaus Issue Database. The procedure is
explained in How to Contribute a Patch via Jira.

3.9.3.6.5. Real World Extension

3.9.3.6.5.1. Multiple diffs in a single patch

A patchfile can contain the differences to various individual documents. For example, the following command
doesthat ...

cd src
svn di ff > $WORK/ castor/patch/src.dir.diff
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However, be careful not to go overboard with this technique. When producing multiple diffs in one patchfile,
try to limit it to one particular topic, i.e when fixing the same broken external link in various pages, then it
would be fine to produce a single diff. Consider the committer - they will find it hard to apply your patch if it
also attempts to fix other things.

3.9.3.6.5.2. Other ways of obtaining source for diff comparison

Ideally you will prepare your patches against a SVN repository. There are other waysto do this. They do create
more work for the committers, however it may be the only way that you can do it. We would certainly rather
receive your patch however it comes. As a matter of fact, we would politely ask you first to send us a unified
patch.

Y ou could get the source document viathe web interface to SVN. Here are the steps ...

« get therelevant XML file viaFishEye

« savethefileto your local disk: ./ do-howt o. xml . ori g

« create acopy of thefile: . /j do- howt 0. xm

* make your modifications and validate the XML

e usethe"diff" command (i.e. not 'cvs diff') asfollows

e diff -u jdo-howto.xm .orig jdo-howto.xm > $WORK/ castor/patch/jdo-howto.xm .diff

e proceed asfor Step 5.

3.9.3.6.6. Tips

» Please review your diffs before you submit your patch to JIRA

3.9.3.6.7. References

e The UNIX manual pages'man diff' and 'man patch'.

¢ SVN Home - many useful SVN related items

3.9.3.7. How to Contribute a Patch via Jira
3.9.4. OQL
3.9.4.1. How to use a LIMIT clause with OQL

3.9.4.1.1. Overview

3.9.4.1.2. Intended Audience
Anyone who wants to execute an OQL statement and limit the result size.

The exampl e given describes the addition of LIMIT/OFFEST clauses to an existing OQL statement.
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3.9.4.1.3. Prerequisites

You should have a valid class mapping for two Java classes Product and Product Group, Similar to the
following one:

package nyapp;

public class Product

{
private int _id;
private String __nane;
private float _price;
private Product G oup _group;
public int getld() { ... }
public void setld( int anld ) { ... }
public String getName() { ... }
public void setName( String aNane ) { ... }
public float getPrice() { ...
public void setPrice( float aPrice ) { ... }
public Product Group getProductGoup() { ... }
public void setProduct G oup( ProductGoup aProductGoup ) { ... }
}

The following fragment shows the Java class declaration for the Pr oduct G oup class:

public class Product G oup

{

private int _id;

private String _nane;

public int getld() { ... }

public void setld( int id) { ... }

public String getName() { ... }

public void setNane( String nane ) { ... }
}

3.9.4.1.4. Steps

Hereis how to proceed.

3.9.4.1.4.1. Compose an OQL statement to obtain all ProductGroup instances

The following code fragment shows an OQL query to select the all Pr oduct Gr oup instances.

OQLQuery query = db. get OQLQuery("sel ect product from Product G oup product");
query. bi nd(10);
OQLResults results = query. execute();
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3.9.4.1.4.2. Add LIMIT clause to OQL statement

The following code fragment shows the same OQL query as above, to thistime the LIMIT keyword is added to
select the first 10 instances only.

OQLQuery query = db. get OQLQuer y(

"sel ect product from Product Group product LIMT $1");
query. bi nd(10);
OQLResul ts results = query. execute();

3.9.4.1.4.3. Add OFFSET clause to OQL statement

Below is the same OQL query again, restricting the number of Product G oup instances returned to 10, though
thistimeit is specified that the Pr oduct Gr oup instances 101 to 110 should be returned.

OQLQuery query = db. get OQLQuer y(
"sel ect product from Product Group as product LIMT $1 OFFSET $2");
query. bi nd(10);
qguery. bi nd(100);
OQLResults results = query. execute();

3.9.4.1.5. Limitations

The following RDBMS fully/partially support LIMIT/OFFSET clauses.

Table 3.9. Support for LIMIT in RDBM S

RDBMS LIMIT OFFSET
postgreSQL Yes Yes
mySQL Yes Yes
Oracle 1) 2) Yes Yes
HSQL Yes Yes

MS SQL Yes -

DB2 Yes -

1) Caster has full support for LIMIT/OFFSET clauses for Oracle Releases 8.1.6 and later.

2) For the LIMIT/OFFSET clauses to work properly the OQL query is required to include an ORDER BY
clause.

3.9.4.1.6. Tips

 In the case a RDBMS does not support LIMIT/OFFSET clauses, a Synt axNot Suppor t edExcept i on Will be
thrown.

Castor (1.3.3) 178



Castor JIDO

3.9.4.1.7. References

¢ Castor JDO's OQL

3.9.5. Core features

3.9.5.1. How to use a (performance) cache with Castor

3.9.5.1.1. Intended Audience
Anyone who wants to enable caching for classes already mapped with Castor JDO.

This document addresses the basics to get people familiar with the basic concepts and discusses some
implementation details.

The exampl e given describes the addition of a<cache- t ype> element to an existing class mapping.

3.9.5.1.2. Prerequisites

Y ou should have avalid class mapping for a Java class, similar to the following one:

<mappi ng>
<cl ass name="com xyz. MO her Obj ect" identity="id">
<field nanme="id" type="integer">

</field>
<field nane="description" type="string">

</field>

</ cl ass>
</ mappi ng>

3.9.5.1.3. Steps
Hereis how to proceed.
3.9.5.1.3.1. Add <cache-type> element to class mapping

Add a <cache-type> element as shown below, specifying the cache provider to use in the 'type' attribute.

<mappi ng>
<cl ass name="com xyz. \yQt her Obj ect" identity="id">
<cache-type type="tinme-limted"/>
<field name="id" type="integer">

</field>
<field nane="description" type="string">

</field>
</cl ass>
</ mappi ng>

This, for example, defines the 'time-limited' cache provider to be used for the com xyz. MyQx her Qoj ect . This
cache provider appliesinternally atime-limited least-recently-used algorithm for com xyz. MyQbj ect instances.
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3.9.5.1.4. Tips

« With the current release, performance caches also serve a dua purpose as dirty checking caches for
long-transactions. This limitation implies that the object's duration in the performance cache determines the
alowed time span of a long transaction. This might become an issue when performance caches of type
‘count-limited Or 'time-1inited are being used, as objects will eventually be disposed. If an application
tries to update an object that has been disposed from the dirty checking cache, an ObjectModifedException
will be thrown.

3.9.5.1.5. References

* | ong transactions

e Caching

* Caching and clustered environments

3.9.5.2. How to map typesafe enumerations with Castor

3.9.5.2.1. Intended Audience

Anyone who wants to persist object that refer to atypesafe enumeration.

This document addresses the basics and shows an example how to map an object that has a typesafe
enumeration property.

3.9.5.2.2. Prerequisites

Enumerations are a common method for ensuring data integrity, both in software and in relational databases. As
a platform for linking the two, we added support for persisting class fields whose type is a Java typesafe
enumeration to Castor JDO.

To use this new feature your typesafe enumeration should follow the enum pattern commonly used and provide
astatic val ued (String) method. An enum of different kinds of computer equipment may look like:

public class Ki ndEnum {
private static final Map KINDS = new HashMap();

public static final KindEnum MOUSE = new Ki ndEnun{ " Mbuse");
public static final KindEnum KEYBOARD = new Ki ndEnun{" Keyboard");
public static final Ki ndEnum COVMPUTER = new Ki ndEnun{ " Conputer");
public static final KindEnum PRI NTER = new Ki ndEnun{"Printer");
public static final KindEnum MONI TOR = new Ki ndEnun{ " Moni tor");

private final String _kind,

private KindEnum(final String kind) {
_kind = kind;
KI NDS. put (ki nd, this);

}

public static KindEnum valueO (final String kind) {
return (Ki ndEnum KINDS. get (ki nd);
}

public String toString() { return _kind; }
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At your Product class you may want to have a property that tells you what kind of computer equipment a
product is of.

public class Product {

private int _id;
private String _nane;
private Ki ndEnum _kind

public Product() { }

public int getld() { return _id; }
public void setld(int id) { _id =id; }

public String getNane() { return _name; }
public void setNane(String nane) { _nane = nane; }

publ i c Ki ndEnum getKind() { return _kind; }
public void setKind(Ki ndEnum kind) { _kind = kind; }

3.9.5.2.3. Steps

Y our mapping for the Product class should be:

<cl ass nane="Product" identity="id">
<descri ption>Product w th kind enunx/description>
<map-to tabl e="enum prod"/>
<field name="id" type="integer">
<sqgl name="id" type="integer"/>
</field>
<field nane="nane" type="string">
<sgl nanme="nane" type="char"/>
</field>
<field nane="ki nd" type="Ki ndEnunt >
<sgl name="kind" type="char"/>
</field>
</ cl ass>

3.9.5.2.4. Tips

» To add this new feature we added an additional check when searching for field types. Like before Castor first
searches for know types and thereafter for a mapping for the class you specified as type. If both of them do
not match it now checks if the class specified as type is available at classpath and has a static
val uer (St ri ng) method. Only if all of this conditions are met it will be viewed as a valid mapping.

3.9.5.3. How to use Castor JDO's connection proxies

3.9.5.3.1. Introduction

Castor JDO uses the Jakarta Common's Logging package for output information relevant to the execution of a
specific JDO operations to a log file. The information output historically included the SQL statements used by
Castor to execute the various persistence operations such as loading or updating domain entities. Unfortunately,
the SQL statements logged did not include any information about the parameters being bound to the prepared
statements immediately before execution, and hence made it very hard for users of Castor JDO to analyze these
in the case of an issue/problem.
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To improve this situation, proxy classes for the java.sgl.Connection and java.sgl.PreparedStatement interfaces
have been added, to allow for complete and better JDBC statements to be output to the log files. As this might
impose a performance penalty at run-time, we have allowed for this to be turned off completely through the
standard Castor property file.

A new property has been added to the Castor property file (cast or . properti es) to alow configuration of this
feature.

3.9.5.3.2. Intended Audience

Anyone who wants to use the new JDBC proxy classes with Castor JDO selectively, i.e. enabling and disabling
their use.

The exampl e given describes how to turn the use of the proxy classes on/off.
3.9.5.3.3. Prerequisites
You should have avalid cast or . properti es file as part of your application.

3.9.5.3.4. Steps
Hereis how to proceed.
3.9.5.3.4.1. Enable the use of the JDBC proxy classes

To enable the use of the JDBC proxy classes described above, please add the following section to your
castor. properties file.

# True if JDBC proxy classes should be used to enable nore detail ed | oggi ng out put of SQL
# statenents; false otherwi se (logging of SQL statenents will be turned off conpletely).
#

or g. exol ab. cast or. persi st. useProxy=true

This instructs Castor JDO to use the JDBC proxy classes and to output full information about the SQL
statements used at run-time. When disabled, no logging of SQL statements will occur at all.

3.9.5.3.5. References

* Configuration of Castor

* Jakarta Common L ogging

3.9.6. Cascading

3.9.6.1. How to use cascading operations

3.9.6.1.1. Overview

Up to Castor 1.3.1, users of Castor JDO have been able to automatically store/update or delete objects across
relations by issuing ...
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Dat abase. set Aut ost or e(true)

before going starting a transaction. This feature was useful, indeed, but on a second look its limitation (global
definition across all entities) became obvious, especially on big projects. You might want to have cascading
operations activated selectively (activated for one object, but not for another). Or even more tricky, you might
like to automatically track changes across one relation from a starting object, but but not across another relation
from the very same object.

Asof Castor 1.3.2, anew cascadi ng attribute has been introduced to the <sql > tag of the JIDO mapping file.

3.9.6.1.2. Intended Audience

This and all other cascading documents address people familiar with the basic concepts of mapping domain
entities to database tables and defining relations between objects (on database level as well as on object level).
But in particular, this document applies to the following user groups:

1. Everyone who wants to cascade operations across (any type of) abject relation(s).

2. Everyone who now uses Dat abase. set Aut oSt or e( bool ean) t0 have persistence operations cascaded across
relations.

Note

Especially the second user group should change their approach towards using cascading operations,
and switch to using the new cascading attribute. As of Castor 1.3.2, the current
Dat abase. set Aut oSt or e( bool ean) methods will be deprecated, and in the long run, this
operations will be removed from the JDO interfaces.

3.9.6.1.3. Prerequisites

Y ou should have avalid mapping file, containing at least two objects, being in relation with each other. For the
remainder of this document, we'll be using the following example mapping file as a starting point.

<mappi ng>
<cl ass nane="org. castor. cascadi ng. Aut hor" identity="id">
<cache-type type="none" />
<map-to tabl e="OneToOne_Aut hor" />
<field name="id" type="integer">
<sqgl name="id" type="integer" />
</field>
<field name="ti mestanp" type="Iong">
<sgl name="tine_stanp" type="nuneric" />
</field>
<field nane="nane" type="string">
<sql nanme="nane" type="char" />
</field>
</cl ass>
<cl ass nane="org. castor. cascadi ng. Book" identity="id">
<cache-type type="none" />
<map-to tabl e="OneToOne_Book" />
<field name="id" type="integer">
<sqgl name="id" type="integer" />
</field>
<field nane="ti nmestanp" type="Ilong">
<sgl name="tine_stanp" type="nuneric" />
</field>
<field nane="nane" type="string">
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<sql nanme="nane" type="char" />
</field>
<field nane="aut hor" type="org.castor.cascadi ng. Aut hor">
<sqgl name="author _id"/>
</field>
</ cl ass>
</ mappi ng>

3.9.6.1.4. Use of the cascading attribute

In order to activate cascading for create operations for the author relation defined in the mapping file above,
you have to add the following attribute to the field mapping of the aut hor property:

<cl ass name="org. cast or. cascadi ng. one_t o_one. Book" identity="id">
<cache-type type="none" />

<field nane="aut hor" type="org.castor.cascadi ng.one_to_one. Aut hor">
<sqgl name="author _id" cascadi ng="create"/>
</field>
</ cl ass>

Remember that the code above adding a cascading attribute with avalue of cr eat e isonly an example. Y ou can
define any combination of cascading attributes, delimiting those values by spaces, as shown in the following
example:

<field nane="aut hor" type="org.castor.cascadi ng.one_to_one. Aut hor">
<sql nanme="author _id" cascadi ng="create update"/>
</field>

3.9.6.1.5. Values for the cascading attribute

In order to achieve an optimal granulation of activating and de-activating functionality, there are 5 possible
values, out of which 3 can be activated separately or in any combination.

In genera, what you have to keep in mind is that some cascading types do not only affect the the
(coincidentally) identically named database operation, but also other persistence operations. For more details
please read the following references carefully.

» create: details on create operation

* delete: details on delete operation

e update: details on update operation

* none: cascading operations are disabled.

« all: Using the value al I, you are providing a shortcut specifying that al three basic operations should be
defined at the same moment. Thisbasically equalsto avalue of ' create del ete update'.

If no cascading attribute is defined, its default value will be none.

3.9.6.1.6. References
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» JDO Mapping
3.9.6.2. How to cascade creation

3.9.6.2.1. Overview

Cascading creation allows you to transfer some of the responsibilities of creating objects to Castor JDO. To be
more precise: if you enable cascading creation on arelation between two classes, all objects on one end of that
relation that have not yet been created will be created when the other end gets persisted. This saves you from
manually creating every single object, which is especialy useful when dealing with large object graphs that
have 1:M (one to many) relations or many objects in a single relationship.

3.9.6.2.2. Enabling cascading creation

To enable cascading creation on a relation, you simply set the cascading attribute of the <sql > field describing
therelation to "creat " (or "al I "):

In other words, the field mapping for the Java property book ...

<field nane="book" type="nyapp. Book" >
<sgl name="book_id" />
</field>

becomes

<field name="book" type="nyapp. Book" >
<sgl nanme="book_i d" cascadi ng="create" />
</field>

In case of bidirectional relations, it does matters on which end you enable cascading creation. It is also possible
to enable it on both ends.

3.9.6.2.3. Scenarios

3.9.6.2.3.1. db.create()

The most intuitive case is when you explicitly call db.create() on an object that has cascading creation
enabled on one or more of hisrelations. If the objects in those relationships have not yet been created, they will
be as part of thecreat e() execution.

Here is a simple example, where the objects Author and Book are in a one-to-one relation (i.e. every Book has
exactly one Author):

db. begi n();

Aut hor aut hor = new Aut hor ();
aut hor.setld(1);
aut hor. set Name(" John Jackson");

Book book = new Book();
book. set1d(1);
book.setTitle("My Life");
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book. set Aut hor (aut hor) ;
db. cr eat e( book) ;

db. commi t ();

Once the commit operation has successfully completed, both the Aut hor and the Book instance will have been
persisted to your data store. To highlight this, lets's have alook at the corresponding database tables before and
after the execution of above code fragment.

Before

Table 3.10. Author

id name

(empty table)

Table 3.11. Book

id title author_id

(empty table)

After

Table 3.12. Author

id name

1 " John Jackson"

Table 3.13. Book

id title author_id

1 "My Life" 1

3.9.6.2.3.2. db.commit()

Cascading creation also works implicitly: any objects that are on the receiving end of a cascaded relation will
be created upon transaction commit, provided they do not exist yet and that the object on the primary end of
that relation does. In other words: if you modify a relation property of a loaded object, any new objects that
now need to be created will be created.

To demonstrate, let's continue the example from the previous section. We, again, have a Book and an Author,
in a one-to-one relation, both already persisted. If we now change the book's author to someone new, any object
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that is not yet in the database will be persisted automatically. Just call db. conmi t () after setting the new author,
and the new author will be persisted aswell.

db. begi n();

Aut hor aut hor = new Aut hor();
aut hor. set1d(2);

aut hor . set Name("Bruce WIlis");

Book book = db.| oad(Book.class, 1);
book. set Aut hor (aut hor) ;

db. comm t ();

In terms of unit test assertions, the current state of the author and book instances can be expressed as follows:

db. begi n();

Book book = db.| oad(Book.class, 1);
assert Not Nul | (book) ;

assert Equal s(1, book.getld());

Aut hor aut hor = book. get Aut hor () ;
assert Not Nul | (aut hor);

assert Equal s(2, book.getld());

db. comm t () ;

As above, let's have alook at the corresponding database tables for the entities Aut hor and Book:

Before

Table 3.14. Author

id name

1 "John Jackson"

Table 3.15. Book

id title author _id
1 "My Life" 1
After

Table 3.16. Author

id name

1 " John Jackson"
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id name

2 "Bruce Willis'

Table 3.17. Book

id title author_id

1 "My Life" 2

Please note that we now have two authors stored, and that the book with an id value of '1' now has aforeign key
relationship to the author with the id value '2'.

3.9.6.2.3.3. Cascading create and collections

The rea benefit of using cascading for object creation shows when dealing with 1:M relations, usually
expressed through Java collections in your entity classes.

For the remainder of this secction, we will use the Java classes Depart ment and Enpl oyee, which have a 1:M
relationship (in other words, every department has one or more employees). On the Java side, thisis expressed
as the Depart ment having a collection of Enpl oyee objects in form of a Java collection. In the database, this
will obviously be the other way around, with the emp table referencing the dept table. Every example in this
section will use the same database state as a starting point, as shown here:

Table 3.18. dept
id name
23 "Accounting"
Table 3.19. emp
id name dept_id
1 "John" 23
2 "Paul" 23
3 "Ringo" 23

Example 1: Adding objects

db. begi n();

Enpl oyee enpl oyee = new Enpl oyee();
enpl oyee. set1d(4);

enpl oyee. set Nane( " Geor ge") ;

Depart nent departnent = db.|oad(Departnent.class, 23);
depart ment . get Enpl oyees() . add( enpl oyee) ;

db. commi t ();
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After
Table 3.20. dept
id name
23 "Accounting"
Table 3.21. emp
id name dept_id
1 "John" 23
2 "Paul" 23
3 "Ringo" 23
4 "George" 23

Example 2: Removing objects

db. begi n();

Depart nent departnent = db.| oad(Departnent.class, 23);
depart ment . get Enpl oyees() . renove(2);

db. commi t () ;

After

Table 3.22. dept

id name

23 "Accounting"

Table 3.23. emp
id name dept_id
1 "John" 23
2 "Paul" 23
3 "Ringo" NULL

Note

this of course only works if you alow the employee's foreign key dept id to be NuLL or,
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aternatively, aso delete the Employee when you remove the relationship (either by manually
calling db. rermove() or TODO)

Example 3: Adding & removing objects

db. begi n();

Enpl oyee e4 = new Enpl oyee();
ed.setld(4);
e4. set Name(" George");

Enpl oyee e5 = new Enpl oyee();
e5.set1d(5);
e5. set Nanme("Joe");

Enpl oyee e6 = new Enpl oyee();
e6.set | d(6);
e6. set Nanme( " Jack");

Departnent dep = db.| oad(Departnent.cl ass, 23);
dep. set Enpl oyees(Arrays. asLi st (e4, e5, €6));

db. comm t ();
Database after:
Table 3.24. dept
id name
23 "Accounting"
Table3.25. emp
id name dept_id
1 "John" NULL
2 "Paul" NULL
3 "Ringo" NULL
4 "George" 23
5 "Joe" 23
6 "Jack" 23

The note to example 2 also applies here.

3.9.6.2.4. See also

* How to use cascading operations - overview

3.9.6.3. How to cascade deletion
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3.9.6.3.1. Overview

If you enable cascading deletion on arelationship, deleting the object on one end of the relationship (i.e. calling
db.remove() on the object) will also delete the object on the other end.

3.9.6.3.2. Enabling cascading deletion

To enable cascading deletion on a relationship you simply set the cascading attribute of the <sql > field
describing the relation to "del et e" (or "al | "):

<field nanme="book" type="nyapp. Book" >
<sgl nanme="book_i d" cascadi ng="del ete" />
</field>

In case of bidirectional relationships, be aware that it matters on which end you enable cascading deletion. It is
also possible to enable it on both ends.

3.9.6.3.3. Scenarios

3.9.6.3.3.1. db.remove()

Let's say we have the objects Author and Book and they are in a one-to-one relationship, with every Book
having exactly one Aut hor . The database looks like this:

Table 3.26. Author

id name

1 " John Jackson"

Table 3.27. Book

id title author_id

1 "My Life" 1

Now, since we specified the relationship to cascade deletion, if we remove the book, the author gets removed
too (after all, an author without a book isn't really an author).

db. begin();

Book bl = db. | oad(Book.cl ass, 1);
db. renove(dbl);

db. comm t () ;

Afterwards, the database predictably looks like this:
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Table 3.28. Author

id name

(empty table)

Table 3.29. Book

id title author_id

(empty table)

Cascading the deletion of objects in to-many relationships works in exactly the same way.

Note: You need to explicitly invoke db.remove() to delete an object. Simply setting a relational property to
NULL or removing an item from a collection will not remove the corresponding entity from the database, even
with cascading del etion enabled.

3.9.6.3.4. See also

» How to use cascading operations - overview

3.9.6.4. How to cascade update

3.9.6.4.1. Overview

When working with long transactions, you can cascade the db. updat e() operation, so that, for example,
updating the root of a large object graph causes all connected entities to update as well (provided cascading
update is enabled on the particular relationships, of course).

3.9.6.4.2. Enabling cascading update

To enable cascading update on a relationship you simply set the cascading attribute of the <sql > field
describing the relation to "updat e" (or "al 1 "):

<field nane="book" type="nyapp. Book" >
<sgl nanme="book_i d" cascadi ng="update" />
</field>

In case of bidirectional relationships, be aware that it matters on which end you enable cascading update. It is
also possible to enable it on both ends.

3.9.6.4.3. Scenarios

3.9.6.4.3.1. db.update()

Let's say we have the objects Author and Book and they are in a one-to-one relationship, with every Book
having exactly one Aut hor . The database looks like this:
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Table 3.30. Author

id name

1 " John Jackson"

Table 3.31. Book

id title author_id

1 "My Life" 1

Now let's change the book's title. Note that we never directly load the book and that the change happens outside
of any transaction:

db. begi n();
Aut hor al = db. | oad(Author.class, 1);
db. comm t ();

al. get Book().set Name("My Fantastic Life");

db. begi n();
db. updat e(al);
db. comm t () ;

Afterwards, the database |ooks like this:;

Table 3.32. Author

id name

1 " John Jackson"

Table 3.33. Book

id title author_id

1 "My Fantastic Life" 1

3.9.6.4.4. Limitations

» To-many relationships are currently not supported (except many-to-one).

« Asit is now, enabling cascading update will cause db.update() to also create any entities that have not yet
been persisted. (In other words: setting cascading to "update” has the same effect as setting it to "update
create”, but only when invoking db.update().)

3.9.6.4.5. See also
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* How to use cascading operations - overview

3.9.7. Caches

3.9.7.1. How to use Castor in a J2EE cluster

3.9.7.1.1. Introduction

With release 0.9.9, several cache providers have been added that are distributed caches per se or can be
configured to operate in such a mode. This effectively allows Castor JDO to be used in a clustered J2EE
(multi-JvM) environment, where Castor JDO runs on each of the cluster instances, and where cache state is
automatically synchronized between these instances.

In such an environment, Castor JDO will make use of the underlying cache provider to replicate/distribute the
content of a specific cache between the various JIDOManager instances. Through the distribution mechanism of
the cache provider, a client of a Castor JDO instance on one VM will see any updates made to domain objects
performed against any other JVM/JDO instance.

3.9.7.1.2. Intended Audience
Anyone who wants to use Castor JDO in a J2EE cluster.

The exampl e given describes the use of the Coherence cache provider to enable distributed caching.

3.9.7.1.3. Prerequisites

Y ou should have avalid class mapping for a Java class, similar to the following one:

<mappi ng>
<cl ass name="com xyz. M\yQt her Obj ect" identity="id">
<field name="id" type="integer">

</field>
<field name="description" type="string">

</field>

</ cl ass>
</ mappi ng>

3.9.7.1.4. Steps
Hereis how to proceed.
3.9.7.1.4.1. Add <cache-type> element to class mapping

Add a<cache-t ype> element as shown below, specifying the cache provider to use in the 't ype' attribute.

<mappi ng>
<cl ass nane="com xyz. MyQt her Cbj ect” identity="id">
<cache-type type="coherence"/>
<field nanme="id" type="integer">

</field>
<field nanme="description" type="string">
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</field>
</ cl ass>
</ mappi ng>

This instructs Castor JDO to use the 'coher ence' cache provider for objects of type com xyz. My her Ooj ect . It
is the cache provider that is responsible to distribute any changes to the cache state to all other Castor JDO
instances within the same cluster.

3.9.7.1.4.2. Add Coherence JARs to CLASSPATH

Add the Coherence JARs to the class path of your e.g. web application by putting the JARs into the
VEB- I NF/ | i b folder of your web application.

3.9.7.1.5. References

e Caching

* Caching and clustered environments

* Tangosol Coherence

3.9.8. Connection pooling

3.9.8.1. How to use Jakarta's DBCP for connection pooling

3.9.8.1.1. Introduction

This HOW-TO provide users with instructions on hot to configure Castor JDO so that Apache Jakarta's DBCP
package is used as a connection paool.

3.9.8.1.2. Intended audience

Anyone who wants to use DBCP as connection pool mechanism with Castor JDO.

3.9.8.1.3. Steps

Below are defined the steps to configure Castor JDO to use DBCP's Basi cDat aSour ce for connection pooling.

3.9.8.1.3.1. Configuration

To use a DBCP Basi cDat aSour ce with Castor JDO, please provide the following <dat a- sour ce> entry in the
j do-conf. xn file.

<dat a- source cl ass-nanme="or g. apache. conmons. dbcp. Basi cDat aSour ce" >
<par am nane="dri ver-cl ass- nane" val ue="com nysql .jdbc.Driver" />
<par am nane="user nane" val ue="test" />
<par am nane="password" val ue="test" />
<param name="ur|" val ue="j dbc: nysql://1 ocal host/test" />
<param nane="m n-active" val ue="10" />
<par am nanme="nax-active" val ue="40" />

</ dat a- sour ce>

Above example makes use of the mySQL JDBC driver to establish a connection pool to a mySQL instance
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named 'test' running on the same machine as Castor itself. The pool initialy holds 10 connections, but is
configured to allow a maximum of 40 active connections at the same time.

3.9.8.1.4. References

¢ Other pooling examples

3.9.9. Use of Castor in J2EE applications

3.9.9.1. How to use Castor with(in) distributed J2EE transactions

3.9.9.1.1. Overview

J2EE applications depend on the J2EE container (hosting Servlet, EJB, etc) to configure a database connection
(as well as other resource managers) and use JNDI to look it up. This model allows the application deployer to
configure the database properties from a central place, and gives the J2EE container the ability to manage
distributed transactions across multiple data sources.

This HOW-TO shows how to seamlessly use Castor JDO in such a managed environment, and how to make
Castor participate in a distributed transaction.

3.9.9.1.2. Intended audience

Anyone who wants to use Castor JDO with(in) distributed J2EE transactions.

3.9.9.1.3. Steps

The following sections highlight the steps necessary to use Castor JDO seamlessly in such a (managed)
environment, and how to make Castor participate in a distributed transaction.

3.9.9.1.3.1. Make Castor participate in a J2EE transaction

The following code fragment shows how to use JNDI to lookup a database and how to use a JTA
User Transact i on instance to manage the J2EE (aka distributed) transaction:

/] Lookup databse in JNDI
Context ctx = new Initial Context();
Dat abase db = (Database) ctx. | ookup( "java: conp/env/jdo/ nydb" );

/] Begin a transaction

User Transaction ut = (UserTransaction) ctx.|ookup( "java:conp/UserTransacti on" );
ut . begin();

// Do sonething

/1 Commit the transaction, close database
ut.commt();
db. cl ose();

3.9.9.1.3.2. Make Castor participate in container-managed J2EE transaction

If the transaction is managed by the container, a common case with EJB beans and in particular entity beans,
there is no need to begin/commit the transaction explicitly. Instead the application server takes care of enlisting
the database used by Castor JDO to insert domain entities into a database in the ongoing transaction and
commiting/rolling back at the relevant time.
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The following code snippet relies on the container to manage the transaction.

Initial Context ctx;
User Transacti on ut;
Dat abase db;

/| Lookup databse in JNDI
ctx = new Initial Context();
db = (Database) ctx.!|ookup( "java: conp/env/jdo/ nydb" );

// Do sonething

}/ - C| ose the dat abase
db. cl ose();

As transaction enregistration is dealt with at the J2EE container, it is not necessary anymore to obtain a
User Transact i on and start/commit the transaction manually.

3.9.9.1.3.3. Resource enlisting

Instead of constructing required resources directly, a typical J2EE application uses the INDI APl to look up
resources from centrally managed place such as a naming and directory service. In such an environment, Castor
JDO takes on the role of a managed resource as well. It follows that, instead of constructing a
org. exol ab. cast or . j do. JDOVanager directly, atypical J2EE application should use JNDI to look it up.

We thus recommend enlisting the Jbovanager object under the j ava: conp/ env/ j do hamespace, compatible
with the convention for listing JDBC resources.

3.9.9.1.4. Tips

* When using Castor JDO in a J2EE environment, Castor allows you to enable a special Database instance
pooling support. This option is configured via the
org. exol ab. cast or. j do. JDOVanager . set Dat abasePool i ng(bool ean) method; by default, it is turned off.
This option only affects JDovanager if J2EE transactions are used and if a transaction is associated with the
thread that calls { @link #getDatabase} .

If database pooling is enabled, JDovanager will first search in this special pool to see if there is aready a
org. exol ab. castor.j do. Dat abase instance for the current transaction. If found, it returns this
org. exol ab. cast or. j do. Dat abase instance; if not, it creates a new one, associates it will the transaction
and returns the newly created or g. exol ab. cast or . j do. Dat abase instance.

Please make sure that you call this method before calling { @link #getDatabase} .

3.9.9.1.5. References

» Other pooling examples

3.9.10. Database specifica

3.9.10.1. How to connect to a Apache Derby instance in network server mode

3.10. Castor JDO - Tips & Tricks
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3.10.1. Logging and Tracing

When developing using Castor, we recommend that you use the various set Logw i t er methods to get detailed
information and error messages.

Using a logger with or g. exol ab. cast or . mappi ng. Mappi ng Will provide detailed information about mapping
decisions made by Castor and will show the SQL statements being used.

Using a logger with org. exol ab. castor. j do. JDO will provide trace messages that show when Castor is
loading, storing, creating and deleting objects. All database operations will appear in the log; if an object is
retrieved from the cache or is not modified, there will be no trace of load/store operations.

Using a logger with or g. exol ab. cast or. xni . Unmar shal | er Will provide trace messages that show conflicts
between the XML document and loaded objects.

A simple trace logger can be obtained from or g. exol ab. castor. util. Logger. This logger uses the standard
output stream, but prefixes each line with a short message that indicates who generated it. It can also print the
time and date of each message. Since logging is used for warning messages and simple tracing, Castor does not
reguire a sophisticated logging mechanism.

Interested in integratating Castor's logging with Log4J? Then see this question in the JDO FAQ.

3.10.2. Access Mode

If you are using JDO objects with the default access mode (‘shared’) and too many transactions abort when
attempting to commit due to locks, you should consider upgrading to an 'exclusive’ mode. When two
transactions attempt to modify and store the same object at the same time, lock issues arise. Upgrading to an
‘'exclusive’ mode will prevent concurrent transactions from modifying the same object at once.

If too many transactions abort when attempting to commit due to dirty checking, you should consider
upgrading to a 'locked’ mode. When external database access modifies the same objects being managed by
Castor, Castor will complain that objects are dirty. Upgrading to a 'locked’ mode will prevent concurrent
update.

Be advised that 'exclusive’ mode introduces lock contention in the Castor persistence engine, and 'locked' mode
adds lock contention in the database. Lock contention has the effect of slowing down the application and
consuming more CPU.

If too many transaction abort due to deadlock detection, consider modifying the application logic. Deadlock
occurs when two transactions attempt to access the same objects but not in the same order.

3.10.3. Inheritence

There are two types of inheritence: Javainheritence and relational inheritence.

With Javainheritence, two objects extend the same base class and map to two different tables. The mapping file
requires two different mappings for each of the objects. For example, if Enpl oyee and cust omer both extend
Per son, but Enpl oyee maps to the table enp and Per son to the table per son, the mapping file should map both
of these abjects separately.

With relation inheritence, one table provides the base information and another table provides additional
information using the same primary keys in both. Use the ext ends attribute to specify such inheritence in the
mapping file. For example, if Conputer extends Product and the table conp provides computer-specific

Castor (1.3.3) 198



Castor JIDO

columns in addition to product columns in prod, the mapping for Conputer will specify Product as the
extended class.

When a class just extends a generic base class or implements an interface, this form of inheritence is not
reflected in the mapping file.

3.10.4. Views of Same Object

It is possible to use different objects and mappings to the same tables. For example, it is possible to define a
subset of atable and load only several of the columns, or load an object without its relations.

To determine the first and last names and e-mail address of an object without loading the entire person object,
create a subset class and map that class to a portion of the table. Such a class cannot be used to create a new
person, but can be used to delete or modify the person's details.

Use partial views with care. If you attempt to load the same record using a full object and a subset object,
changes to one of these objects are alowed, but changes to both will result in a conflict and roll back the
transaction. Locking will not work properly between full and subset objects. Also note, that each of the two
objects will have its own cache, so if you update the first object and load the second, you may obtain old
values. To avoid this situation you may turn off the cache for both objects:

<class ... >
<cache-type type="none">

</cl ass>

3.10.5. Upgrading Locks

When an object is loaded into memory in the default access mode (‘shared’), a read lock is acquired on that
object. When the transaction commits, if there are changes to the object a write lock will be required. There is
no guarantee that a write lock can be acquired, e.g. if another transaction attempts to change the same object at
the same time.

To assure concurrent access, Yyou may upgrade the object's lock by caling the
org. exol ab. cast or. j do. Dat abase. | ock(j ava. | ang. Obj ect) method. This method will either acquire awrite
lock or return if atimeout elapses and the lock could not be acquired. Once alock has been acquired, no other
transaction can attempt to read the object until the current transaction compl etes.

Object locking is recommended only if concurrent access results in conflicts and aborted transactions.
Generally locks resultsin lock contention which has an effect on performance.

3.10.6. NoClassDefFoundError

Check your CLASSPATH, check it often, there is no reason not to!

3.10.7. Create method

Castor requires that classes have a public, no-argument constructor in order to provide the ability to marshal &
unmarshal objects of that type.

create-method is an optional attribute to the <fi el d> mapping element that can be used to overcome this
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restriction in cases where you have an existing object model that consists of, say, singleton classes where
public, no-argument constructors must not be present by definition.

Assume for example that a class "A" that you want to be able to unmarshal uses a singleton class as one of its
properties. When attempting to unmarshal class"A", you should get an exception because the singleton property
has no public no-arg constructor. Assuming that a reference to the singleton can be obtained via a static
getlnstance() method, you can add a "create method" to class A like this:

public MySi ngl et on get Si ngl et onProperty()
{

return MySi ngl et on. get | nst ance();

}

and in the mapping file for class A, you can define the singleton property like this:

<field name="nySi ngl et onProperty"
type="com u2d. M/Si ngl et on"
cr eat e- met hod="get Si ngl et onProperty">
<bi nd-xm name="ny- si ngl et on- property" node="el enent" />
</field>

This illustrates how the create-method attribute is quite a useful mechanism for dealing with exceptional
situations where you might want to take advantage of marshaling even when some classes do not have
no-argument public constructors.

Note

As of this writing, the specified create-method must exist as a method in the current class (i.e. the
class being described by the current <cl ass> element). In the future it may be possible to use
external static factory methods.

3.11. Castor JDO - Advanced features

Werner Guttmann <wer ner DOT guttmann AT gmx DOT net >

3.11.1. Introduction

As explained at the introduction to Castor JDO, Castor has support for many advanced features such as
caching, depend relations, inheritance, polymorphism, etc. The below sections detail these features, as their
understanding is required to use Castor JDO in a performant and secure way.

3.11.2. Caching

All information related to caching and related concepts supported by Castor has been consolidated into one
place, and is available here.

3.11.3. Dependent and related relationships
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Castor distinguishes the relationship of two objects as dependent or related, and maintains the life cycle
independently for the two types of relationships. Starting from Castor 0.9, the developer can explicitly define a
dependent relationship in the mapping file.

When using independent relations, related objects' life cycle is independent of each other, meaning that they
have to be created, removed and updated (for long transaction) independently.

When using dependent relations, one data object class must be declared as depends on one other data object
class in the mapping file, and such an object is called a dependent data object class. A data object class without
depends declared in the mapping is called a master object. A master object can be depended upon by zero or
more dependent data object class.

As of Castor 0.9, a dependent object class can be related to other master data object classes including extended
classes, but cannot depend on more than one master class.

If an object class declared as depends on ancther class, it may not be created, removed or updated separately.
Attempting to create, remove or update a dependent object will result in ObjectNotPersistcapableException.
Note that Castor doesn't allow a dependent object instance to change its master object instance during a
transaction. Each dependent object can have only one master object. Both dependent and master objects must
have identities, and may or may not make use of key-generators.

Hereisthe DTD for declaring dependent object:

<I ATTLI ST cl ass name | D #REQUI RED
ext ends | DREF #| MPLI ED
depends | DREF #1 MPLI ED
identity CDATA  #l MPLI ED
access ( read-only | shared | exclusive | db-locked ) "shared"
key- gener at or | DREF #| MPLI ED

For example,

<mappi ng>
<cl ass nane="com xyz. MyDependent Obj ect "
depends="com xyz. M\ybj ect " >
</ cl ass>
</ mappi ng>

declares the data object class com xyz. MyDependent Obj ect as a dependent upon class com xyz. MyQoj ect .

3.11.4. Different cardinalities of relationship

Castor supports different cardinalities of relationship, namely one-to-one, one-to-many, and many-to-many.
Many-to-many relationship must be related rather than dependent, because each dependent object can have
only one master object.

Many-to-many requires a separate table for storing the relations between two types of objects. Many-to-many
introduces two attributes, namely many-key and many-table that reside in the <sql > element which is a
sub-element of the <fi el d> element. For all many-to-many relations, a many-table must be specified. If the
column name of the primary key of the class is different from the foreign keys columns of the class in the
relation tables, then the relation table columns can be specified using the many-key attributes. Similarly, if the
column name of the primary key of the related class is different from the foreign key columns of the related
class, then the relation table columns can be specified using the name attribute.
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The many-table is used to store relationsin a separate table

<mappi ng>
<cl ass>
<fiel d>
<sql many- key="#OPTlI ONAL" nane="#OPT| ONAL"
many- t abl e="#REQURI ED" >
</field>
</ cl ass>

</ mappi ng>

So, for example, if the SQL table isthe following,

Table 3.34. employee _table

id name salary
1482 Smith, Bob $123,456
628 Lee, John $43,210
1926 Arnold, Pascal $24,680
Table 3.35. department_table
id name comment
3 Accounting
7 Engineering The very important department. :-)

Table 3.36. employee_department

e id d id

Then, the mapping for employee data object would look like this

<mappi ng>
<cl ass nane="com xyz. Enpl oyee" identity="id">
<map-to tabl e="enpl oyee_table"/>
<field name="id" type="integer">
<sqgl nane="id"/>
</field>
<field>
<sqgl many-tabl e="enpl oyee_depart nent"
many- key="e_i d" nane="d_id"/>
</field>
<field name="sal ary">
<sqgl nanme="sal ary" type="integer">
</field>
</ cl ass>
</ mappi ng>
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3.11.5. Lazy Loading

As of release 0.9.6, Castor has full support for lazy loading object instances referenced as part of al relation
types currently supported:

* 1:1relations
« 1:mrelations

« M:N relations.

3.11.5.1. 1:1 relations

As of release 0.9.6, Castor supports lazy-loading of 1.1 relations. Imagine the following class mapping:

<mappi ng>
<cl ass nane="com xzy. Depart nment ">

<field "enpl oyee" type="com xyz. Enpl oyee" |azy="true" />
</ cl ass>
</ mappi ng>

Per definition, when an instance of Department is loaded through e.g. Database.load(), Castor will not
(pre-)load the Employee instance referenced (as such reducing the size of the initial query as well as the size of
the result set returned). Only when the Emplyoee instance is accessed through Department.getEmployee(),
Castor will load the actual object into memory from the persistence store.

This means that if the Employee instance is not accessed at all, not only will the initial query to load the
Department object have had its complexity reduced, but no performance penalty will be incurred for the
additional access to the persistence store either.

3.11.5.2. 1:M and M:N relations

The elements in the collection are only loaded when the application asks for the object from the collection,
using, for example, iterator.next(). The iterator in Castor's lazy collection is optimized to return a loaded object
first.

In the mapping file, lazy loading is specified in the element of the collection's <fi el d>, for example,

<mappi ng>
<cl ass nane="com xzy. Depart nment ">

<field nane="enpl oyee" type="com xyz. Enpl oyee" |azy="true"
col l ection="col | ecti on"/>
</ cl ass>
</ mappi ng>

declares that the collection of type Employeein a Department is lazy loaded.

If lazy loading is specified for afield of aclass, Castor will set the field with a special collection which contains
only the identities of the objects. Because of that, it requires the data object to have the method setDepartment(
Coallection department) in the data object class which was not required in previous versions.
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Note

Please note that currently only the java.util.Collection typeis supported.

3.11.6. Multiple columns primary keys

The support of multiple column primary keys (also caled compound primary keys) was another major
enhancement added into Castor 0.9. Specifying multiple column primary keys is smple and straightforward, in
the mapping file,

<mappi ng>
<cl ass nane="com xyz. MyObj ect" identity="firstNane | astNane">
<field name="firstNane" type="string">
<sqgl name="fnanme"/>
</field>
<field nane="|ast Nane" type="string">
<sqgl nanme="I| nane"/>
</field>

</ cl ass>
</ mappi ng>

Multiple column primary keys work with both master and dependent objects, all cardinalities of relationship,
including one-to-one, one-to-many and many-to-many, as well as lazy |oading.

However, multiple column primary keys should only be used to adhere to an existing database design, not when
designing a new database. In general, it is not agood ideato use an identity or identities which can be modified
by the user, or which contain application-visible data. For example, if the system alows the user name to be
changed, using user name as identity is highly discouraged, as this practice can require a major data migration
to a new schema to update all foreign keys to adhere to a new primary key structure, should the user name no
longer be adequate as a primary key. It should be noted that Castor doesn't support identity change, as specified
in the ODMG 3.0 specification. So, primary keys changes are aimost certainly a large trade off between data
integrity and performance. Well chosen primary keys are usualy single (not multiple) column numeric or
character fields for the reasons outlined above, as well as performance, as joining operations are faster for
single column primary keys.

3.11.7. Callback interface for persistent operations

For the various persistence operations as available through the org.exolab.castor.jdo.Database interface, Castor
JDO provides a callback interface that informs the implementing class on events taking place related to selected
persistence operations.

Once your entity class implements the org.exolab.castor.jdo.Persistence interface, you'll have to provide
implementations for the following methods (with their respective semantics described next to them):

Table 3.37. Interface methods

Method Description

jdoAfterCreate() Indicates that an object has been created in persistent
storage.

jdoAfterRemove() Indicates that an object has been removed from
persistent storage.
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Method Description

jdoBeforeCreate() Indicates that an object is to be created in persistent
storage.

jdoBeforeRemove() Indicates that an object is to be removed from
persistent storage.

jdoLoad() Indicates that the object has been loaded from
persistent storage.

jdoPersistent(Database) Sets the database to which this object belongs when
this object becomes persistent.

jdoStore() Indicates that an object is to be stored in persistent
storage.

jdoTransient() Indicates the object is now transient.

jdoUpdate() Indicates that an object has been included to the

current transaction by means of db.update() method
(in other words, at the end of a"long" transaction).

3.12. Running the self-executable Castor JDO examples
Werner Guttmann <wer ner DOT gut t mann AT gnx DOT net >

As of release 1.0M3, the Castor JDO examples have been packaged in a new way and are available for
download at the download page. In the following sections, we explain the steps required to unpack this new
archive, and how to execute the tests.

3.12.1. Download the castor-$RELEASE-examples.zip archive

In order to be able to run the new Castor JDO examples, please download the new
cast or - ${ RELEASE} - exanpl es. zi p from the download page and put it into some location on your computer.

3.12.2. Unpack the ZIP file

To unpack the ZIP file downloaded, issue one of the following commands:

unzi p castor-1. 1M2- exanpl es. zi p

or

jar xvf castor-1.1M-exanples.zip
Y ou can now run the examples using the directions provided in the next section.

3.12.3. Running the Castor JDO samples

In the directory where you have unpacked the ZIP file you'll find a castor-1.1M2-examples.jar. In addition,
you'll find adirectory named | i b where you'll find several JAR files required to run the samples.
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To execute the samples, issue the following command:

java -jar castor-1.1M-exanpl es.jar

... et voila! You'll see various lines of logging output flashing by whilst the Castor JDO samples are executing
against a database.

3.12.4. What happens

The Castor JDO sample will test persistence between a set of Java classes (Product, ProductGroup,
ProductDetail, etc.) and perform this code against an Apache Derby instance as RDBMS. For this purpose, the
sample code will start an embedded Derby instance on the fly, create the required tables, and then continue to
execute several code fragments using various Castor JDO artifacts (JDOManager, Database, etc.) against this
embedded database.

In other words, everything is self-contained and there is no need to install a database, create a database schema,
or create database tables. Everything required for the tests is initiated and set up from within the sample code.

3.12.5. Hints

o If it is not set yet, you might have to set the JAVA HOME environment variable, and add the
$IAVA_HOME/bin directory to your path.
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4.1. Castor JDO - Caching

4.1.1. Introduction

As explained at the introduction to Castor JDO, Castor has support for many advanced features such as
caching. The below sections detail the features related to caching in Castor JDO, as their understanding is
required to use Castor JDO in a performant and secure way.

In general, performance caches enhance the application performance by reducing the number of read operations
against the persistence storage, by storing and reusing the last read or committed values of the object.
Performance caches do not affect the behavior of short transactions or locking. It only affects persistence
objects that have been released from any transactional context.

Starting from Castor 0.8.6, a performance cache implementation has been added. At a technical level, Castor
maintains separate (performance) caches for each object type specified in the JIDO mapping provided, allowing
users to specify - for each object type individually - the type and capacity of the cache.

By default, the following cache types are available:

Table4.1. Available cache types

name

none
unlimited
count-limited
time-limited

coherence

jcs
fkcache
oscache
fifo

Iru

ehcache

gigaspaces

Vendor

Built-in
Built-in
Built-in
Built-in

Tangosol
Coherence

JCS

EK Cache
OSCache
Built-in
Built-in
Built-in
JCS

Version

2.5

125
1.0-betab
2.5

50

Distributable? Open
sour ce/commenoohlime/per for melease

No
No
No
No

Yes

Yes
No
Yes
No
No
Yes

Yes

Open Source
Open Source
Open Source
Open Source

Commercial

Open source
Open Source
Open Source
Open Source
Open Source
Open Source

Commercid

high

No
No
No
No

Yes

Yes
No
No

Yes

Yes

?

Yes

Added

0.9.9

0.9.9
0.9.9
10
10
1.0
10.1
101

in

As some of these cache providers allow for allow you to use it in a distributed mode, this allows Castor JDO
to be used in a clustered (multi-JVM) environment. Please see the section below for short summary of this

feature.
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Per definition, all build-in performance caches are write-through, because all changes to objects as part of a
transaction should be persisted into the cache at commit time without delay.

For problems related to the use of performance caches, please consult with the relevant entries in the JDO

F.A.Q..

4.1.2. Caching and long transactions

As it stands currently, performance caches also serve a dual purpose as dirty checking caches for
long-transactions. This limitation implies that the object's availability in the performance cache determines the
allowed time span of along transaction.

This might become an issue when performance caches of type 'count-limited' or 'time-limited' are being used,
where objects will eventually be disposed. If an application tries to update an object that has been disposed
from the dirty checking cache, an ObjectM odifedException will be thrown.

4.1.3. Configuration

The DTD declaration is as follows:

<! ELEMENT cache-type ( parant )>
<I ATTLI ST cache-type

type ( none | count-limted | time-limted | unlimted
coherence | fkcache | jcache | jcs | oscache
fifo| lru | ehcache | gigaspaces ) "count-limted"
debug (true|fal se) "fal se"
capacity NMTOKEN  #1 MPLI ED>

<! ELEMENT par am EMPTY>

<I ATTLI ST par am
nane NMIOKEN  #REQUI RED
val ue NMICKEN #REQUI RED>

With release 1.0 of Castor the DTD has changed but it is backward compatible to the old one and allows to
enable debugging of cache access for a specific class as well as passing individual configuration parameters to
each cache instance. Only count-limited and time-limited of the current build-in cache types support
parameters. Parameter names are case sensitive and are silently ignored if they are unknown to a cache type.

It need to be noted that there are 3 parameter names that are reserved for internal use. If you specify a
parameter with one of the names: type, name or debug their value will silently be overwritten with another one
used internally.

Example 4.1. Configuration sample - count-limited

A count-limited least-recently-used cache (LRU) for 500 objects can be specified by:

<cache-type type="count-limted" capacity="500"/>

or

<cache-type type="count-limted"/>
<par am nane="capacity" val ue="500"/>
</ cache-type>
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If both, the capacity attribute and parameter with name="capacity" is specified, the parameter value takes
precedence over the attribute value.

Example 4.2. Configuration sample - time-limited

A time-limited first-in-first-out cache (FIFO) that expires objects after 15 minutes can be specified by:

<cache-type type="tinme-limted" capacity="900"/>
or
<cache-type type="tine-limted"/>

<param name="ttl" val ue="900"/>
</ cache-type>

If both, the capacity attribute and parameter with name="ttl" is specified, the parameter value takes precedence
over the attribute value.

The debug attribute can be used to enable debugging for objects of a single class. In addition to setting this
attribut to true you also need to set logging level of org.castor.cache.Cache to debug.

Note

The default cache-type is count-1inmited with a capacity of 30. This will be used when no
cache-type is specified in the mapping for a class.

4.1.4. fifo and Iru cache providers

The cache types fifo and Iru are based on a set of articles in the O'Reilly Network by William Grosso, to
implement asimplified and 1.3-compatible implementation of a Hashbelt algorithm.

Hashbelts are simple, in principle. Instead of walking all objects and finding out when they're supposed to
expire, use a "conveyor belt" approach. At any particular point in time, objects going into the cache go into the
front of the conveyor belt. After a certain amount of time or when the size limit of a container has been
reached, move the conveyor belt - put a new, empty container at the front of the conveyor belt to catch new
objects, and the one that drops off of the end of the conveyor belt is, by definition, ready for garbage collection.

As seen in his system, you can use a set of pluggable strategies to implement the actual hashbelt bits. A
container strategy alows you to change out the implementation of the container itself - from simple
hashtable-based implementations, up through more complex uses of soft referenced or hashset-based
implementations, depending on what you need and what you want it to be used for. A pluggable "expire
behavior" handler alows you to determine what action is taken on something which drops off of the bottom of
the conveyor belt.

In difference to all other cache types the fifo and Iru cache types offer various configuration options. Both of
them have 6 parameters to configure their behaviour.

Table 4.2. cache types parameters

Castor (1.3.3) 209



Advanced JDO

par ametgescription

containefghe number of containers in the conveyor belt. For example: If a box will drop off of the conveyor

belt every 30 seconds, and you want a cache that lasts for 5 minutes, you want 5/ 30 = 6 containers
on the belt. Every 30 seconds, ancther, clean container goes on the front of the conveyor belt, and
everything in the last belt gets discarded. If not specified 10 containers are used by default. For
systems with fine granularity, you are free to use alarge number of containers; but the system is most
efficient when the user decides on a "sweet spot” determining both the number of containers to be
managed on the whole and the optimal number of buckets in those containers for managing. Thisis
ultimately a performance/accuracy tradeoff with the actual discard-from-cache time being further
from the mark as the rotation time goes up. Also the number of objects discarded at once when
capacity limit is reached depends upon the number of containers.

capacity Maximum capacity of the whole cache. If there are, for example, ten containers on the belt and the

ttl

capacity has been set to 1000, each container will hold a maximum of 1000/10 objects. Therefore if
the capacity limit is reached and the last container gets droped from the belt there are up to 100
objects discarted at once. By default the capacity is set to 0 which causes capacity limit to be ignored
so the cache can hold an undefined number of objects.

The maximum time an object lifesin cache. If the are, for example, ten containers and ttl is set to 300
seconds (5 minutes), a new container will be put in front of the belt every 300/10 = 30 seconds while
another is dropped at the end at the same time. Due to the granularity of 30 seconds, everything just
until 5 minutes 30 seconds will also end up in this box. The default value for ttl is 60 seconds. If ttl is
set to 0 which means that objects life in cache for unlimited time and may only discarded by a
capacity limit.

monitor The monitor intervall in minutes when hashbelt cache rports the current number of containers used

and objects cached. If set to 0 (default) monitoring is disabled.

contai nerFbiagsnplementation of org.castor.cache.hashbelt.container.Container interface to be used for all

containers of the cache. Castor provides the following 3 implementations of the Container interface.

« org.castor.cache.hashbelt.container.FastlteratingContainer
« org.castor.cache.hashbelt.contai ner.MapContai ner

« org.castor.cache.hashbelt.contai ner.WeakReferenceContainer
If not specified the MapContainer will be used as default.

reaper-cl8gecific reapers yield different behaviors. The GC reaper, the default, just dumps the contents to the

garbage collector. However, custom implementations may want to actually do something when a
bucket drops off the end; see the javadocs on other available reapers to find a reaper strategy that
meets your behavior reguirements. Apart of the default
org. castor. cache. hashbel t. reaper. Nul | Reaper we provide 3 abstract implementations of
org.castor.cache.hashbelt.reaper.Reaper interface:

* org.castor.cache. hashbel t.reaper. Noti fyi ngReaper
* org.castor.cache. hashbel t.reaper. Refreshi ngReaper

* org.castor.cache. hashbel t.reaper. Rei nserti ngReaper
to be extended by your custom implementation.
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Example 4.3. Configuration sample - fifo
A fifo cache with default values explained above is specified by:

<mappi ng>
;éiass nanme="com xyz. M\yQt her Obj ect " >
;ééche—type type="fifo"/>
</ciéés>

</ mappi ng>

Example 4.4. Configuration sample- lru

A Iru cache with capacity=300 and ttI=300 is defined by:

<mappi ng>
;éiass name="com xyz. \yQ her Obj ect " >
;ééche—type type="Ilru" capacity="300"/>
</cié§s>

</nabb{ng>
or better by:

<mappi ng>
<cl ass nane="com xyz. MyQt her Cbj ect " >
<cache-type type="Ilru">
<par am nane="capaci ty" val ue="300"/>
<param nanme="ttl" val ue="300"/>
</ cache-type>
</ cl ass>

</ mappi ng>

Example 4.5. Configuration sample - fifo (custommized)
An example of acustomized configuration of afifo cacheis:

<mappi ng>
<cl ass nane="com xyz. MyQt her Cbj ect " >

<cache-type type="fifo"/>
<par am nane="cont ai ner" val ue="10"/>
<par am nane="capaci ty" val ue="1000"/>
<param nane="ttl" val ue="600"/>
<par am nane="noni tor" val ue="5"/>
<par am nane="cont ai ner-cl ass" val ue="or g. cast or. cache. hashbel t. cont ai ner. WakRef er enceCont ai ner"/ >
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<par am nanme="r eaper - cl ass" val ue="org. cast or. cache. hashbel t. reaper. Nul | Reaper"/ >
</ cache-type>

</ cl ass>

</ mapp| ng>

4.1.5. Caching and clustered environments

All of the cache providers added with release 0.9.9 are distributed caches per se or can be configured to operate
in such a mode. This effectively alows Castor JDO to be used in a clustered J2EE (multi-JVM) environment,
where Castor JDO runs on each of the cluster instances, and where cache state is automatically snychronized
between these instances.

In such an environment, Castor JDO wil make use of the underlying cache provider to replicate/distribute the
content of a specific cache between the various JIDOManager instances. Through the distribution mechanism of
the cache provider, a client of a Castor JDO instance on one VM will see any updates made to domain objects
performed against any other JVM/JDO instance.

Example 4.6. Configuration sample - Coherence
The following class mapping, for example, ...

<mappi ng>
<c| ass name="com xyz. MyQt her Obj ect " >
”<'cache—type type="coherence" />
</ciéés>

</ mappi ng>

defines that for all objects of type com xyz. MyQx her bj ect Tangosol's Coherence cache provider should be
used.

Example 4.7. Configuration sample - Gigaspaces
The following class mapping, for example, ...

<mappi ng>
<c| ass name="com xyz. \yQ her Obj ect " >
. .<.cache—type t ype="gi gaspaces" />
</ cI. ;a.ss>
</ mapp| ng>
defines that for all objects of type com xyz. MyQt her Obj ect the Gigaspaces cache provider should be used. As

Gigspaces supports various cache and clsuer modes, this cache provider allows product-specific configuration
as shown below:
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<mappi ng>
<cl ass nane="com xyz. MyQt her Cbj ect " >

<cache-type type="gi gaspaces" >
<par am nane="spaceURL" value="/./" />
<par am nane="spaceProperti es" val ue="uselLocal Cache" />
</ cache-type>
</ cl ass>

</ mappi ng>

4.1.6. Custom cache provider

As of release 0.9.6, Castor allows for the addition of user-defined cache implementations. Whilst Castor
provides a set of pre-built cache providers, offering a variety of different cache algorithms, specia needs till
might require the application developer to implement a custom cache algorithm. Castor facilitates such need by
making available standardized interfaces and an easy to understand recipe for integrating a custom cache
provider with Castor.

As explaned in  org.exolab.castor.jdo.persist (APl docs for the persists package),
org. exol ab. cast or . per si st. LockEngi ne implements a persistence engine that caches objects in memory for
performance reasons and thus reduces the number of operations against the persistence storage.

The main component of this package is the interface org.castor.cache.Cache, which declares the external
functionality of a (performance) cache. Existing (and future) cache implementations (have to) implement this
interface, which is closely modelled after the java.util.Map interface.

Below isasummary of the steps required to build a custom cache provider and register it with Castor JDO:

1. Create a class that implements org.exolab.castor.persist.cache.Cache.
2. Create a class that implements org.exol ab.castor.persist.cache.CacheFacto

3. Register your custom cache implementation with Castor JDO inthe cast or . properti es file.

4.1.6.1. Cache implementation
Please create a class that implements the interface org.exol ab.castor.persist.cache.Cache">Cache.

To assist users in this task, a or g. cast or. cache. Abst r act BaseCache class has been supplied, which users
should derive their custom or g. cast or . cache. Cache instances from, if they wish so. Please consult existing
org.castor.cache. Cache implementations such as org.castor.cache.sinple. TinmeLinited} oOr
org. cast or. cache. si npl e. Count Li i t ed for code samples.

/**
* My own cache inpl enentation
*
/
public class CustontCache extends AbstractBaseCache {
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4.1.6.2. CacheFactory implementation

Please add a class that imnplements the org.castor.cache.CacheFactory interface and make sure that you

provide valid values for the two properties nane and cl assNane.

To assist usersin thistask, aorg. cast or. cache. Abst ract CacheFact ory class has been supplied, which users
should derive their custom org.castor.cache.CacheFactory instances from, if they wish so. Please consult

as

existing org.castor.cache.CacheFactory implementations
org. castor. cache. si npl e. Ti neLi ni tedFactory} OfF org. castor.cache. si npl e. Count Li ni t edFactory for
code samples.

/**

* My own cache factory inplenentation
*
p/ubl ic class CustonCacheFactory extends AbstractCacheFactory {
[ *
* The name of the factory
*
pri/vate static final String NAME = "custonl';

| **

* Full class nane of the underlying cache inplenentation.
*/

private static final String CLASS NAME = "my.conpany. proj ect. Cust onCache";

/**
* Returns the short alias for this factory instance.
* @eturn The short alias nane.
*/
public String getNane() {
return NAME;
}

| **

* Returns the full class nane of the underlying cache inplenentation.

* @eturn The full cache cl ass nane.
=
public String getCacheC assNanme() {
return CLASS_NAME;
}

4.1.6.3. Configuration

The file castor. properties holds a property org. castor. cache. Fact ori es that enlists the available cache

types through their related CacheFactory instances.

#

# Cache i npl enent ati ons

#

org. castor. cache. Fact ori es=\
org. castor. cache. si npl e. NoCacheFact ory, \
org. castor.cache. si npl e. Ti meLi m t edFact ory, \
org. castor. cache. si npl e. Count Li m t edFactory, \
org. castor.cache.sinple.UnlinitedFactory,\
org. castor. cache. di stri but ed. FKCacheFactory, \
org. castor. cache. di stri but ed. JcsCacheFactory, \
org. castor. cache. di stributed. JCacheFactory,\
org. castor. cache. di stri but ed. Coher enceCacheFact ory, \
org. castor. cache. di stri but ed. CGsCacheFactory, \
org. cast or. cache. hashbel t. Fl FOHashbel t Fact ory, \
org. castor. cache. hashbel t. LRUHashbel t Fact ory
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To add your custom cache implementation, please append the fully-qualified class name to this list as shown
below:

#

# Cache i npl enent ati ons

#

org. castor. cache. Factori es=\
org. castor. cache. si npl e. NoCacheFact ory, \
org. castor. cache. si npl e. Ti meLi m t edFact ory, \
org. castor. cache. si npl e. Count Li m t edFactory, \
org. castor.cache.sinple.UnlinitedFactory,\
org. castor. cache. di stri but ed. FKCacheFactory, \
org. castor. cache. di stri but ed. JcsCacheFactory, \
org. castor. cache. di stri but ed. JCacheFactory, \
org. castor. cache. di stri but ed. Coher enceCacheFact ory, \
org. castor.cache. di stributed. GsCacheFactory, \
or g. cast or. cache. hashbel t. Fl FOHashbel t Fact ory, \
or g. cast or. cache. hashbel t. LRUHashbel t Factory, \
or g. what ever. somewher e. never m nd. Cust onCache

4.1.7. CacheManager - monitoring and clearing caches

Sometimes it is necessary to interact with Castor's (performance) caches to e.g. (selectively) clear a Castor
cache of its content, or inquire about whether a particular object instance (as identified by its identity) is cached
already.

For this purpose a org. exol ab. cast or. j do. CacheManager can be obtaned from a
org. exol ab. cast or . j do. Dat abase instance by issuing the following code:

JDO jdo = ....;
Dat abase db = j do. get Dat abase();
CacheManager manager = db. get CacheManager () ;

This instance can subsequently be used to selectively clear the Castor performance cache using one of the
following methods:

* org. exol ab. castor.jdo. CacheManager . expi reCache()

* org. exol ab. castor.jdo. CacheManager . expi reCache(d ass, Obj ect)

* org.exol ab. castor.jdo. CacheManager . expi reCache(d ass, Object[])
* org. exol ab. castor.jdo. CacheManager . expi reCache(d ass[])

To inquire whether an object has aready been cached, please use the following method:

* org. exol ab. castor.jdo. CacheManager.i sCached (O ass, bject);

Please note that once you have closed the Database instance from which you have obtained the CacheManager,
the CacheManager cannot be used anymore and will throw a
or g. exol ab. cast or. j do. Per si st enceExcepti on.
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4.2. OQL to SQL translator

4.2.1. News

Release 0.9.6:

Added support for LIMIT clause for MS SQL Server.

¢ Inthe case aRDBMS does not support LIMIT/OFFSET clauses, a SyntaxNotSupportedException is thrown.

Added support for a limit clause and an offset clause. Currently, only HSQL, mySQL and postgreSQL are
supported.

Added an exampl e section.

4.2.2. Status
The Castor OQL implementation is currently in phase 3 of development.

Note

This documentation is not yet finished

4.2.3. Introduction

This document describes an OQL to SQL tranglator to be added to the Castor JDO Java object Persistence API.
The trandator will accept OQL queries passed as strings, and generate a parse tree of the OQL. It will then
traverse the tree creating the appropriate SQL. The user will then be able to bind parameters to parameterized
queries. Type checking will be performed on the bound parameters. When the user executes the query, the
system will submit the query to the SQL database, and then postprocess the SQL resultset to create the
appropriate result as a Java Object or literd. The current org.exolab.castor.mapping and
org.exolab.castor.persist packages will be used for metadata and RDBM S communi cation.

Four of the (now defunct) SourceXchange milestones for this project call for java source code. These
milestones will be referred to here as phase 1, 2, 3, and 4. There are many possible OQL features that can be
supported, but weren't discussed in the proposal or RFP. Many of these are probably unwanted. These
additional features are specified as phase 5, which is out of the scope of this SourceX Change project.

4.2.4. Overview

The parser will construct a parse tree as output from an OQL query string given as input. The OQL syntax is a
subset of the syntax described in the ODMG 3.0 specification section 4.12, with some additional constructs.
Following is a description of the supported OQL syntax, and its SQL equivalent.

Certain features of OQL may not be directly trandatable to SQL, but may still be supported, by post processing
the query. For example, thefirst() and last() collection functions supported in OQL are not directly trandlatable
to standard SQL, but a resultset can be post-processed to return the appropriate values. Features requiring
post-processing of SQL resultsets will be documented as such below.
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Currently the OQL Query checks for correct syntax at the same time as it does type checking and other types of
error checking. The new code will involve a multiple pass strategy, with the following passes:

1. Parsethe String query checking for syntax errors, and return a parse tree.

2. Traverse the parse tree checking for correct types, valid member and method identifiers, and use of features
which are unsupported. This pass may also generate some data necessary for creating the SQL.

3. Traversethetree onefinal time, creating the equivalent SQL statement to the OQL Query originally passed.

4.2.5. Syntax

This section describes the first pass which will be done by the parser. The parser will create a StringTokenizer
likethis:

StringTokeni zer tokenizer
= new StringTokeni zer (oql,
"\n\r\t,.()[]+*/<>=|$", true);

This will create a StringTokenizer with the delimiter characters listed in the second argument, and it will return
delimeters as well as tokens. The parser will aso create a Vector to be used as a token buffer. As tokens are
returned from the StringTokenizer they will be added to the Vector. Older tokens will be removed from the
Vector when it reaches a certain size. The Vector will also be modified when the StringTokenizer returns multi
character operators as seperate tokens, for exampl e the -> method invocation operator.

The parser will consume tokens from the StringTokenizer, generating a ParseTree. Each ParseTree node will
have a nodeType corresponding to its symboal in the OQL syntax. After each node is created it will look at the
next token and act acordingly, either modifying its properties (i.e. for DISTINCT property of selectExpr),
creating a new child node or returning an error. If the error travels up to the root node of the ParseTree, thereis
a syntax error in the OQL submitted. At the end of this pass, the ParseTree will contain an apropriate
representation of the query, which will be analyzed, and used to create SQL. Below is the modified EBNF
which will be the Castor OQL syntax.

query ;= sel ect Expr
| expr

sel ect Expr ;1= select [distinct]
proj ectionAttri butes
fronmC ause

[ wher ed ause]
[ gr oupd ause]
[ order C ause]
[limtd ause [of fsetC ause]]

projecti onAttributes ;1= projectionList

| *
proj ectionLi st ::= projection {, projection }
proj ection o= field

| expr [as identifier]
fronCl ause ;= fromiteratorDef {, iteratorDef}

i terator Def :=identifier [ [as ] identifier ]
| identifier in identifier

wher ed ause ;= where expr

gr oupd ause ;.= group by fieldList {havingd ause}
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havi ngd ause ;= having expr
order Cl ause ::= order by sortCriteria
l'imtd ause c:=1limt queryParam
of f set O ause ;.= of fset queryParam
sortCriteria := sortCriterion {, sortCriterion }
sortCriterion ::= expr [ (asc | desc) ]
expr 1= cast Expr
cast Expr 1= or Expr
| ( type ) castExpr
or Expr ;1= andExpr {or andExpr}
andExpr ::= quantifierExpr {and quantifierExpr}
quanti fi er Expr ;1= equal i tyExpr
| for all ind ause : equalityExpr

| exists inCause : equalityExpr

i nCl ause ci=identifier in expr
equal i t yExpr ;= rel ati onal Expr
{(=113

[ conposi tePredi cate] rel ational expr }
| relational Expr {like relational Expr}

rel ati onal Expr ;1= additiveExpr
{(<| <=
[ > >=)

[ conpositePredicate ] additiveExpr }
| additiveExpr between
addi ti veExpr and additi veExpr

conposi t ePredi cate ;1= sone | any | al

addi ti veExpr c:=multiplicativeExpr
{+ multiplicativeExpr}
| multiplicativeExpr
{- multiplicativeExpr}
| multiplicativeExpr
{union multiplicativeExpr}
| multiplicativeExpr
{except multiplicativeExpr}
| multiplicativeExpr
{|| multiplicativeExpr}

mul tiplicativeExpr ci= inExpr {* inExpr}

| inExpr {/ inExpr}

| inExpr {nod inExpr}

| inExpr {intersect inExpr}
i nExpr ::= unaryExpr {in unaryExpr}
unar yExpr 1= + unaryExpr
| - unaryExpr
| abs unaryExpr
| not unaryExpr
|

post fi xExpr
post fi xExpr ci= primaryExpr{[ index ]}
| primaryExpr
{(. | ->)identifier[arglist]}
i ndex 1= expr {, expr}

| expr : expr
arglLi st = ([ valueList ])

pri mar yExpr ;= conver si onExpr
| collectionExpr
| aggregat eExpr
| undefi nedExpr
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conver si onExpr

col | ecti onExpr

aggr egat eExpr

undef i nedExpr

fieldList
field

col I ecti onConstruction

val ueli st
l'i st Range
quer yPar am

type

identifier

litera

bool eanLitera

longLitera

f
I
I
I

col I ecti onConstructi on
identifier[ arglist ]
quer yPar am

itera

I
( query )

i sttoset( query )
el enent ( query )
di stinct( query )
flatten( query )

irst( query )
| ast ( query )
uni que( query )
exi sts( query )

sum( query )

|
I
|
I
i
|
f

m n( query )
max( query )

avg( query )
count (( query | * ))

s_undefined( query )
i s_defined( query )

ield {, field}

dentifier: expr

array([val uelList])

set ([ val ueList])
bag([ val ueList])
l'ist([val ueList])
l'ist(listRange)

expr {, expr}

expr. . expr

$[(type)]longLitera

[
|
I
I
I
i
|
|
i
I
I
I
I
I

unsi gned] short
[unsi gned] |ong
I ong | ong

fl oat

doubl e

char

string

bool ean

oct et

enum [identifier.]identifier

dat e

time

interva

ti mest anp

set <type>

bag <type>

list <type>

array <type>

dictionary <type, type>
identifier

etter{letter| digit| _}

bool eanLitera

t
I

longLitera
doubl eLitera
charLitera
stringLitera
datelLiteral
tineLitera
timestanpLitera
ni

undefi ned

rue
fal se

digit{digit}
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doubl eLi t eral cr=digit{digit}.digit{digit}
[(E| e)[+ -]digit{digit}]

charLiteral ;= 'character'

stringLiteral ;= "{character}"

dateLiteral ;.= date

"longliteral-longliteral-longliteral’

timeLiteral i=tine
‘longliteral:longLiteral :floatLiteral"

ti mestanplLiteral 1= tinmestanp
"longLiteral -l1ongLiteral -1ongLiteral
longliteral:longLiteral:floatLiteral"'

floatlLiteral c:=digit{digit}.digit{digit}
character 1= letter

| digit

| speci al -character
letter = ABl...|Z

albl...|z
digit = 0]1]...19
speci al - char act er ] B B 7 A

The following symbols were removed from the standard OQL Syntax for the following reasons:

» andthen: Cannot be implemented in asingle SQL query.
» orelse: Same as above.

e import: This is advanced functionality which may be added later. This phase will use the castor mapping
mechanism to define the namespace.

« Defined Queries: This is another feature which can be added later. It is unclear where the queries would be
stored, and what their scope would be seeing as how this project is an OQL to SQL trandator, and not an
ODBMS.

« iteratorDef was changed so that all instances of expr were replaced by identifier. This means that the from
clause can only contain extent names (class names), rather than any expression. This is the most common
case and others could create complicated SQL sub-queries or post-processing requirements.

« objectConstruction and structConstruction were removed. What is the scope of the constructed object or
struct, and how is a struct defined in Java?

The following symbols were added or modified.

» between added to relational Expr.
» Optional type specification added to queryParam.

The rest of the standard OQL syntax remains unchanged. Certain syntactically correct queries may not be
supported in Castor. For example, top level expressions which do not contain a selectExpr anywhere in the
query may not be supported. Thiswill be discussed further in the next section.
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4.2.6. Type and validity checking

The first pass over the ParseTree will do type checking, and create some structures used in the SQL generation
pass. It will also check whether the identifiers used are valid, and whether the query uses unsupported features.
The following table describes each type of node in the ParseTree, and how it will be processed in the first pass.

Table4.3. Thefirst pass

expr

projectionAttributes

projectionList

projection

projection

* A query whose top level element

is an expr, rather than a
selectExpr will not be supported
within the scope of this project.
These queries can either be
stated as a selectExpr, like
aggregateExpr's, or they would
require post-processing of the
SQL results, like eement()
first() and last().

select * will return a Collection
of Arrays of Objects.

Selecting multiple fields will
return a Collection of Arrays of
Objects.

When there are multiple fields
selected, a list of field names
and aliases will be kept for
checking validity of expr'sin the
whereClause, groupClause, and
orderClause.

Aliasidentifier will be stored.

expr in projection may only be
identifier, without an arglist.

expr in projection may only be
identifier (with optional
argList), aggregateExpr,
undefinedExpr, and postfixExpr
(for selecting fields and
accessors).

The subquery in aggregateExpr

Phase 5

Phase 5

Phase 5

Phase 1

Phase 2
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fromClause

whereClause

and undefinedExpr can be
identifier (with optional arglist),
or postfixExpr for applying
these functions to fields and
accessors.

If an identifier before the . or ->
contains an arglist, it will be
considered a SQL function, and
passed through to the RDBMS.

If the postfixExpr contains one
of the above operators, the
mapping mechanism will be
used to determine if the path
expression is valid and to
generate a list of required join
tables, using the manyKey and
manyTable from the
JDOFiedDescriptor.

The class of the extent being
selected from will be stored, and
ClassDescriptor objects will be
instantiated.

expr in  whereClause may
onlycontain orExpr, andExpr,
equalityExpr (without
compositePredicate),

relational Expr, additiveExpr
(without set operators union and
except), multiplicativeExpr
(without set operator intersect),
unaryExpr, postFixExpr (must
be only primaryExpr, no array
or property reference or method
cals).

primaryExpr may only contain
identifier (without an argList),
literal and gueryParam.
Identifier will be checked
against object name and aias in
projectionList.

For equalityExpr,
relational Expr, aditiveExpr,
multiplicativeExpr, the left side
and right side expr's must

Phase 1

Phase 1
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whereClause

whereClause

whereClause

evaluate to comparabl e types.

For unaryExpr, simple type
checking for numerical or
character based types will be
performed.

If the operands for any of the
relational, equality, additive,
multiplicative, or unary
operators is a query parameter,
an expected type will be
determined. If the parameter
included a specified type which
is incompatible with the system
determined type, an error will be
generated.

Support for built in OQL
functions will be added to the
whereClause: is defined,
is_undefined.

inExpr will be supported in
whereClause.

inExpr  will only allow
collectionConstruction for the
right side argument to in. No
subQueries will be allowed.

identifiers will be able to contain
an optional arglist. If the arglist
is before a . or -> the identifier
will be considered a SQL
function and will be passed
through to the DBMS.
Otherwise, the identifier will be
for an accessor method, or a
property name.

Accessor methods and property
references will cause a check
through the ClassDescriptor and
FieldDescriptors for the abject
type, and the required join
tables.

compositePredicate  will  be
suported in equalityExpr.

Phase 2

Phase 3

Phase 4
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* exists(query) will be supported.

o quantifierExpr will support for
all and exists.

» Subqueries will be supported on
the right side of the in operator.

groupClause, havingClause Phase 4

* Will identify appropriate fields
in SQL schemafor each expr.

* aggregateExpr will be
supported.

* Only expr's which trandate to
SQL columns which are already
being selected will be supported.

orderClause Phase 3

e May only contain expr's which
trandate into SQL columns
which are dready being
selected.

4.2.7. SQL Generation

After the first pass, the ParseTree is free of errors, and ready for the SQL generation step. The existing
implementation of the OQL Parser uses the persistence API for SQL generation. This API lacks the necessary
features to generate SQL from any OQL. The SQLEngine class which implements Persistence is used to create
a JDBCQueryExpression. The SQL is derived from the finder, which is a IDBCQueryExpression produced by
the SQLENgine. The problem is that the SQLENgine only supports single objects. It cannot generate SQL for
path expressions like this:

sel ect p.address from Person p

This query requires a SQL statement like this:

sel ect address.* from person, address
where person. address_id = address. address_i d

The buildFinder method should not be used to generate a queryExpression. The SQLEngine should be used to
get a ClassDescriptor, and to create a new QueryExpression. The OQLParser should use the methods in the
QueryExpression to generate the SQL. The JDBCQueryExpression which is an implementation of
QueryExpression is also lacking in necessary features. This class should continue to be used, but the following
features will need to be added:

addColumn(String)
For adding something to select without specifying the tablename, for use with functions (i.e. select
count(*))
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addTable(String)
For when the table has to be added manually.

addCondition(String)
Add a condition created outside the class, for nested expressions, and other expressions that are not of the
form table.column op table.column.

setDistinct(boolean)
Used for select distinct.

addOrderColumn(String tableName, String columnName, boolean desc)
Used for order by

addGroupExpr(String)
Used for group by

addHavingExpr(String)
Used for having.

The following table lists each type of tree node, and how it will be processed in the SQL generation pass.

Table 4.4. SQL generation pass

selectExpr Phase 2
e distinct in the selectExpr will
result in a cdl to
setDistinct(true) in the
queryExpr.
projection Phase 1

e The queryExpr will be
populated with the columns and
tables necessary to retrieve the
object. This will use code
similar to
SQLEngine.addLoadSql(...).

projection Phase 2

* aggregateExpr and SQL
functions will be passed to
addColumn.

* undefinedExpr will be trandated
toisnull andisnot null

 postfixExpr (for selecting fields
and accessors) will result in a
different group of select
expressions and "from tables’
being generated.

whereClause Phase 1
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whereClause

Entire expr in where clause will
be translated, and then added to
the QueryExpr, using a single
cal to addCondition(String),
and multiple  cals to
addTable(String).

is_defined() will trandlateinto is
not null and is_undefined() will
trandateinto isnull.

inExpr will trandate directly,
with the collectionConstruction
removed.

Phase 2

whereClause

4.2.8. OQL FAQ

compositePredicate and
exists(query) trandlate directly to
SQL.

For quantifierExpr, exists will
trandate into an exists() SQL
subquery. for all will trandate
into the contrapositive(?) exists
query, for example:

for all x in teachers:
x.nane = 'Ni s'

trandates to:

not exists (select * fromteachers

where nane != "Nis')

Please see the OQL section of the JDO FAQ.

4.2.9. Summary

Phase 4

The Parser and ParseTree classes will be improved through the phases of this project. The top level of OQL to
SQL trandation will look very simple, like this:

OQLPar ser parser = new OQLParser (query);
ParseTree pt = parser.getParseTree();

pt. checkPass();
//the SQL generation pass

_expr = pt.get QueryExpr();
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These methods will have some additional parameters passed for storing and retrieving data relevant to the
query. Following is atable containing alist of what will be introduced in each coding phase of the project.

Table 4.5. Coding phases

Phase 1

Phase 2

Phase 3

New parser structure which generates symbol tree
Parser still supports only limited OQL
selected field aliases

whereClause supports or, and, equality, additive,
multiplicative, and unary Operators.

support for specifying parameter types

check specified parameter type against system
determined type

specifying ordered parameters.

JDBCQueryExpression must support
addCondition(String condition)

Distinct keyword will be supported in selectExpr

aggregateExpr and undefinedExpr supported in
projection (Select statement)

isDefined, isUndefined in whereClause
inExpr in whereClause
type checking/conversion in bind()

fields and accessors in the projection. Mapping
mechanism may need some additional features.

SQL functions in the projection

order by

fields and accessors in whereClause

SQL functions in the where clause

Phase 4

sub queries
exists()

compositePredicate
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quantifierExpr's: for all and exists

group by

having

Phase 5:

4.2.10. Examples

expr astop level symbol

gueries selecting multiple fields or as comma
separated list or *

Please find below various examples of OQL queries using the Java class files as outlined below.

4.2.10.1. Java class files

The following fragment shows the Java class declaration for the Pr oduct class:

package nyapp;

public class Product

{

private int _id;
private String _nane;
private float _price;

private Product G oup _group;

public int getld() { ... }

public void setld( int anld ) { ... }

public String getName() { ... }

public void setNane( String aNane ) { ...

public float getPrice() { ... }

public void setPrice( float aPrice ) { ... }

public Product Group getProductGoup() { ... }

public void setProduct G oup( ProductGoup aProductGoup ) { ... }

The following fragment shows the Java class declaration for the Pr oduct G oup class:

public class Product Group

{

private int _id;
private String _nane;

public int getld() { ... }
public void setld( int id) { ... }

public String getName() { ... }

public void setNane( String nane ) { ...
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4.2.10.2. Limit Clause
On a selected number of RDBMS, Castor JDO now supports the use of LIMIT/OFFSET clauses.

As per thisrelease, the following RDBMS have full/partial support for this feature.

Table4.6. Limit support

RDBMS LIMIT OFFSET
postgreSQL Yes Yes
mySQL Yes Yes
Oracle- 1)2) Yes Yes
HSQL Yes Yes

MS SQL Yes -

DB2 Yes -

1) Oracle has full support for LIMIT/OFFSET clauses for release 8.1.6 and later.

2) For the LIMIT/OFFSET clauses to work properly the OQL query is required to include a ORDER BY
clause.

The following code fragment shows an OQL query that uses the LIMIT keyword to select the first 10
ProductGroup instances.

query = db.get OQLQuery("select p fromProductGoup as p LIMT $1");
query. bi nd(10) ;

Below is the same OQL query again, restricting the number of ProductGroup instances returned to 10, though
thistimeit is specified that the ProductGroup instances 11 to 20 should be returned.

query = db.getOQLQuery ("select p fromProductGoup as p LIMT $1 OFFSET $2");
query. bi nd(10) ;

In the case a RDBMS does not support LIMIT/OFFSET clauses, a SyntaxNotSupportedException will be
thrown.

4.3. Transaction And Locking Modes

Assaf Arkin <ar ki n@xof fi ce. com»

4.3.1. The JIDO Model
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In order to understand how the JDO transaction model affects applications performance and transactional
integrity, you must first understand the semantics of the Java Data Objects. Java Data Objects are objects
loaded from and stored to the database, but are disassociated from the database itself. That is, once an object
has been loaded into memory, changes to the object in memory are not reflect in the database until the
transaction commits.

The following table shows a sample code and the state of the JDO object and the relevant database field:

Table4.7. JDO objects

Code Object value Record value

results = ogl.execute(); N/A X
obj = results.next(); X X
obj .setValue( Y ); Y X
db. commit () ; Y

Concurrency conflicts do not occur when an object is changed in memory, but rather when the transaction
commits and changes are saved back to the database. No changes are saved if the transaction rolls back.

Conflicts could occur if two threads attempted to modify the same object, or the same thread receives two
objects associated with the same database record and performs different changes to each object. Castor solves
these issues through a transaction-object-identity association.

When the same transaction attempts to query the same database record twice, (e.g. as the result of two different
queries) the same object is returned, assuring that different changes will be synchronized through the same
object.

When two transactions attempt to query the same database record, each transaction receives a different object
mapping to the same record, assuring that changes done in one transaction are not visible to the other
transactions. Changes should only become visible when the transaction commits and all its changes are made
durable.

This approach places the responsibility of synchronization and deadlock detection on the Castor persistence
engine, easing the life of the devel oper.

4.3.2. Locking Modes

Concurrent access requires use of locking to synchronize two transactions attempting to work with the same
object. The locking mechanism has to take into account several possible use of objects, as well as help
minimize database access through caching and is-modified checking.

L ocking modes are declared in the class element of the XML mapping on a per class basis.

4.3.2.1. Access mode: Shared

The shared mode is the default for al objects, unless otherwise specified in the mapping file. Shared mode
allows two transactions to read the same record at the same time. Each transaction will get it's own view of the
record as a separate object, to prevent in-memory changes from conflicting with each other. However, the
values |loaded from the database are the same for both transactions.
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When transactions query different objects or query the same objects but for read-only purposes, shared access
provides the most efficient means of access in terms of performance, utilizing record caching and eliminating
lock contention. For example, when each transaction retrieves a different Customer record and all transactions
retrieved the same set of Department records but hardly ever change them, both Customer and Department
should be declared as having a shared lock.

However, when two transactions attempt to access the same object, modify it, and commit the changes, a
concurrency conflict will occur. Some concurrency conflicts can lead to one of the transactions aborting. For
example, if two transactions happen to load the same Account object with a balance of X, one adds 50 and the
other adds 60, if both were allowed to commit the changes the new account balance will be either X+50 or
X+60, but not X+110.

In the above case either exclusive or db-locked modes should be used to reduce potentia conflicts. However
exclusive and db-locked modes may cause the application to perform slower due to lock contention and should
not be used as the general case. In rare cases conflicts may occur where shared locks are the preferred choice,
e.g. when two transactions attempt to modify the same Department object, or somehow get hold of the same
Customer records.

Castor detects such conflicts as they occur and uses two mechanisms to deal with them: write locks and
deadlock detection. When a transaction commits Castor first tries to determine whether the object has been
modified from it's known state (i.e. during query). If the object has not been modified, Castor will not attempt
to store the object to the database. If the object has been modified, Castor acquires a write lock on the object
preventing other transactions from accessing the object until the current transaction completes storing all
changes to the database. A write lock prevents other transactions from acquiring either a write or read lock,
preventing them from accidentally loading a dirty image of the object.

If the second transaction has a read lock on the object, the current transaction will block until the second
transaction releases the lock, either by rolling back or by not modifying its object. If the other transaction
modifies the object and attempts to store it, a deadlock occurs. If both transactions have a read lock, both
require awrite lock in order to proceed and neither can proceed until the other terminates.

Castor detects such deadlock occurences and causes the second transaction to rollback, alowing the first
transaction to commit properly. Such conflicts do not happen often, but when they happen some transactions
will fail. The application developer should either be aware of the possibility of failing, or choose to use a more
severe lock type.

Conflicts occur not just from other Castor transactions, but also from direct database access. Consider another
application modifying the exact same record through direct JDBC access, or a remote server connecting to the
same database. To detect such conflicts Castor uses adirty checking mechanism.

When an object is about to be stored, Castor compares the current values in the database records with those
known when the object was originally loaded from the database. Any changes are regarded as dirty fields and
cause the transaction to rollback with the proper error message.

Not all fields are necessarily sensitive to dirty checking. The balance in a bank account is a sensitive field, but
the date of the last transaction might not be. Since the date does not depend on the original value of the account,
but on the last modification to it, dirty checking can be avoided.

A field marked with dirty="ignore" will not take part in dirty checking. Furthermore, modifications to such a
field will not regquire a write lock on the object, further improving throughput. Marking fields as non-dirty
should be done with extreme care.

4.3.2.2. Access mode: Exclusive
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The exclusive mode assures that no two transactions can use the same record at the same time. Exclusive mode
works by acquiring a write lock in memory and synchronizing transactions through a lock mechanism with
configured timeout.

Using in-memory locks, exclusive access provides some transaction synchronization that is efficient in terms of
performance and increases the chance of a commit being successful. It does not, however, guarantee commit.
Since the lock is acquired by Castor, it can be used to synchronize Castor access, but other forms of direct
database access may still modify the database record.

When a transaction obtains an object that was specified as exclusive access in the mapping file or when
performing a query, Castor will aways obtain awrite lock on that object. The write lock will prevent a second
transaction from being able to access the object either for read or write, until the current transaction commits. If
the object is already being accessed by another transaction, the current transaction will block until the other
transaction commits and release the lock.

It is possble to wupgrade from a shaed to an exclusive lock by cadling the
org. exol ab. cast or. j do. Dat abase. | ock(j ava. | ang. bj ect) method. This method can be used with shared
objects when the application wants to assure that other transactions will be blocked and changes can be made to
the current object.

Because direct database access can modify the same record as represented by an exclusive locked object,
Castor uses dirty checking when updating the database. Dirty checking does not have a severe affect on
performance, and can be disabled by marking all the fields of the object with dirty="ignore".

To reduce the possibility of dirty reads, Castor will always synchronize exclusive locked objects with the
database at the beginning of atransaction. That is, when an object is loaded the first time in a transaction with
an exclusive lock, Castor will retrieve a fresh copy of the object from the database. Castor will not, however,
refresh the object if the lock is upgraded in the middle of atransaction using the | ock method.

Exclusive mode does cause lock contention and can have an affect on application performance when multiple
transactions attempt to access the same record. However, when used smartly with on a small set of objects it
can help reduce the possibility of concurrency conflicts. It can also be used to force an object to be loaded from
the database and the cache refreshed.

4.3.2.3. Access mode: Database Locked

The locked mode performs optimistic locking using the underlying database engine to assure that only one
transaction has access to the record. In addition to acquiring a write lock in memory, Castor performs a query
with a special SQL construct (FOR UPDATE in Oracle, HOLDLOCK in Sybase) to guarantee access by one
transaction.

In the event that the same database record will be accessed directly through JDBC, stored procedure, or a
second machine using Castor, the only way to achieve object locking is through the database layer. However,
such write locks should be cooperative, that is, other forms of database access should attempt to use the same
locking mechanism.

In some isolation levels, when Castor acquires a write lock on the database it will prevent other applications
from accessing the same record until the Castor transaction commits. However, certain isolation levels allow
other applications to obtain a dirty image of the record.

Write locks on the database have a severe impact on application performance. They incur overhead in the
database manager, and increase lock contention. It is recommended to use database locks with care, pay extra
attention to the isolation level being used, and follow good practices recommended by the database vendor with
regards to such locks.
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In the future long transaction will be supported. Long transactions rely on the dirty checking mechanism and
only hold connections open for as long as they are required for queries. Long transactions cannot be used with
database locking.

Locked mode must be specified for the object in the mapping file or when conducting the query. It is not
possible to upgrade to alocked lock in the middle of atransaction.

Objects loaded in this mode are always synchronized with the database, that is, they will never be obtained
from the cache and aways re-loaded for each new transaction.

4.3.2.4. Read-only Queries

When a query is performed in read-only mode or no mode is specified and the object is marked as read-only in
the database, Castor will return atransient object. The returned object will not be locked and will not participate
in the transaction commit/rollback.

When the same object is queried twice in a transaction as read-only, Castor will return two separate objects,
allowing the caller to modify one object without altering the other. Castor will utilize the cache and only
perform one load from the database to the cache.

Read-only access is recommended only when the object isintentionally queried as read-only and changes to the
object should not be reflected in the database. If the object will not be modified, or modifications will be stored
in the database, it is recommended to use the shared mode. Shared mode allows the same object to be returned
twice in the same transaction.

4.3.3. Visibility of Changes

The visibility of changes occuring in one transaction to other transactions depends upon the transaction
isolation level specified for the database connection. Whether or not the changes are visible in the current
transaction depends upon the operation being done.

There are four types of changes, the following table summarizes the affect of each change in one transaction on
other queriesin that transaction as well as other transactions.

Table 4.8. Changes

Type of change Sametransaction Other transaction
Create new object New object is visible and will be New object might be visible,
returned from a query depending on isolation level, but

access is blocked until the first
transaction compl etes

Delete existing object Object isno longer visible and will | Object might not be visible,
not be returned from a query depending on isolation level, but
access is blocked until the first

transaction compl etes

setX X X() Changeisvisiblein object itself Change is not visible, object is
accessible depending on lock

update() Changeisvisiblein object itself Change might be visble,
depending on isolation levd,
object might be accessible
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Type of change Same transaction Other transaction

depending on lock

4.4. Castor Persistence Architecture
Assaf Arkin <arki n@nt al i 0. conp

4.4.1. Layered Achitecture

The Castor persistence engine is based on a layer architecture allowing different APIs to be plugged on top of
the system, and different persistence engines to be combined in a single environment.

At the top level are the application level APIs. These are industry standard APIs that allow an application to be
ported in and to other environments. These APIs consist of interfaces as well as semantics that make them
suitable for a particular type of applications.

At the medium level is the Castor persistence mechanism. The persistence mechanism exposes itself to the
application through the application level APIs. These typically have a one to one mapping with the persistence
mechanism API. The persistence mechanism takes care of object caching and rollback, locking and deadlock
detection, transactional integrity, and two phase commit.

At the bottom level are the Castor service providers. SPIs provide the persistence and query support into a
variety of persistence mechanism. This version of Castor is bundled with an SQL 92 and LDAP persistence
SPIs. Additional SPIs can be added, for example, aternative engines streamlined for Oracle, Sybase, DB2 and
other databases.

This document will describe the persistence mechanism API and SPI to alow for those interested in adding
new top level APIsor service providers.

4.4.2. Persistence API

The persistence mechanism is responsible for object caching and rollback, locking and deadlock detection,
transaction integrity and two phase commit. All data access goes through the persistence mechanism. All
operations are performed in the context of a transaction, even if the underlying SPI does not support
transactions (e.g. LDAP).

The persistence AP is defined in the package org.exolab.castor.persist. The persistence mechanism implements
the org.exolab.castor.persist.PersistenceEngine interface, which allows objects to be loaded, created, deleted
and locked in the context of a transaction. The actua implementation is obtained from
or g. exol ab. cast or. persi st. Persi st enceEngi neFact ory.

All operations are performed through the context of atransaction. A transaction is required in order to properly
manage locking and caching, and to automatically commit or rollback objects at transaction termination
(write-at-commit). Persistence operations are performed through the
org.exolab.castor.persist. TransactionContext interface.

The actual implementation of a transaction context is specific to each application APl and set of SPIs. Oneis
created from an org. exol ab. cast or. per si st. XAResour ceSour ce Which abstracts the data source for the
purpose of connection pooling and XA transaction enlistment. A default implementation of XAResource is
available from or g. exol ab. cast or. per si st. XAResour cel npl .
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4.4.2.1. Transactions

Every persistence operation is performed within the context of a transaction. This allows changes to objects to
be saved when the transaction commits and to be rolled back when the transaction aborts. Using a transactional
API relieves the application developer from worrying about the commit/rollback phase. In addition it allows
distributed transactions to be managed by a transactional environment, such as an EJB server.

Each time an object is retrieved or created the operation is performed in the context of a transaction and the
object is recorded with the transaction and locked. When the transaction completes, the modified object is
persisted automatically. If not all objects can be persisted, the transaction rolls back. The transaction context
implements full two phase commit.

Each transaction sees it's own view of the objects it retrieves from persistent storage. Until the transaction
commit, these changes are viewable only within that transaction. If the transaction rolled back, the objects are
automatically reverted to their state in persistent storage.

The transaction context (or g. exol ab. cast or . per si st. Transact i onCont ext ) iS the only mechanism by which
the top level APIs can interact with the persistence engine. A new transaction must be opened in order to
perform any operation.

A transaction context is not created directly, but through a derived class that implements the proper mechanism
for obtaining a new connection, committing and rolling back the connection. Note that commit and rollback
operations are only required in a non-JTA environment. When running inside a JTA environment (e.g. an EJB
server), the container is responsible to commit/rollback the underlying connection.

Application level APIs implement data sources that can be enlisted directly with the transaction monitor
through the JTA XAResource interffacee A data source can be implemented using
org. exol ab. cast or . per si st . XAResour ceSour ce Which serves as a factory for new transaction contexts and
org. exol ab. cast or. persi st . XAResour cel npl which provides an X AResource implementation.

4.4.2.2. OIDs and Locks

Each object participating in a transaction is associated with an object identifier, or OID
(org. exol ab. castor. persi st. d D). The OID identifies the abject through its type and identity value. The
identity object must be unique across al OIDs for the same object type in the same persistence engine.

Each object is aso associated with a lock (org. exol ab. castor. persi st. Ooj ect Lock). An object lock
supports read and write locks with deadlock detection. Any number of transactions may acquire a read lock on
the abject. Read lock allows the transaction to retrieve the object, but not to delete or store it. Prior to deleting
or storing the object, the transaction must acquire a write lock. Only one transaction may acquire a write lock,
and awrite lock will not be granted if there is any read lock on the object.

If an object is loaded read-only, aread lock is acquired at the begin of the load operation and realeased when
the load is finished. Someone now could ask why do you acquire a read lock at all if it only lasts during the
load operation. For an explanation we have to take a look on what happens if an object is loaded. Loading one
object from database may cause castor to load a whole tree of objects with relations to each other. In the
background castor may performs various queries to load all related objects. For this object tree to be consistent
and reflect the persistent state of all the objects in the database at one point in time we need to lock all objects
involved in all load operations to prevent any involved object to be write locked and changed by another
transaction. If the load operation is finished these read locks are not required anymore. On the other hand, read
locks are acquired to prevent an object already locked in the write mode from getting the read lock.

Write locks are acquired at the begin of the load operation similar then read locks. But in contrast to read locks,
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write locks are hold until the transaction is commited or rolled back. Holding the write lock until the end of the
transaction is required as the changes to the objects, that could happen anytime between begin and end of the
transaction, are only persisted if the transaction successfully commits.

If atransaction requires a read lock on an object which is write locked by ancther transaction, or requires a
write lock on an object which is read or write locked by another transaction, the transaction will block until the
lock is released, or the lock timeout has elapsed. The lock timeout is a property of the transaction and is
specified in seconds. A or g. exol ab. cast or. persi st. LockNot Gr ant edExcept i on is thrown if the lock could
not be acquired within the specified timeout.

This locking mechanism can lead to the possibility of a deadlock. The object lock mechanism provides
automatic deadlock detection by tracking blocked transactions, without depending on alock wait to timeout.

Write locks and exclusive locks are always delegated down to the persistence storage. In a distributed
environment the database server itself provides the distributed locking mechanism. This approach assures
proper concurrency control in a distributed environments where multiple application servers access the same
database server.

4.4.2.3. Cache Engine

The concurrency engine includes a layer that acts as a cache engine. This layer is particularly useful for
implementing optimistic locking and reducing synchronization with the database layer. It is also used to
perform  dirty checks and object rollback. The cache engine is implemented in
org. exol ab. castor. persist. CacheEngine and exposed to the application through the
or g. exol ab. cast or. persi st. Persi st enceEngi ne.

When an object is retrieved from persistent storage it is placed in the cache engine. Subsequent requests to
retrieve the same object will return the cached copy (with the exception of pessimistic locking, more below).
When the transaction commits, the cached copy will be updated with the modified object. When the transaction
rolls back, the object will be reverted to its previous state from the cache engine.

In the event of any error or doubt, the cached copy will be dumped from the cache engine. The least recently
used objects will be cleared from the cache periodically.

The cache engine is associated with a single persistence mechanism, e.g. a database source, and LDAP
directory. Proper configuration is the only way to assure that all access to persistent storage goes through the
same cache engine.

4.4.2.4. Pessimistic/Optimistic Locking

The concurrency engine works in two locking modes, based on the type of access requested by the application
(typically through the API). Pessimistic locking are used in read-write access mode, optimistic locking are used
in exclusive access mode.

In optimistic locking mode it is assumed that concurrent access to the same object is rare, or that objects are
seldom modified. Therefore objects are retrieved with a read lock and are cached in memory across
transactions.

When an object is retrieved for read/write access, if a copy of the object exists in the cache, that copy will be
used. A read lock will be acquired in the cache engine, preventing other Castor transactions from deleting or
modifying the object. However, no lock is acquired in persistent storage, allowing other applications to delete
or modify the object while the Castor transaction isin progress.

To prevent inconsistency, Castor will perform dirty checking prior to storing the object, detecting whether the
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object has been modified in persistent storage. If the object has been modified outside the transaction, the
transaction will rollback. The application must be ready for that possibility, or resort to using pessimistic
locking.

In pessimistic locking mode it is assumed that concurrent access to the same object is the general case and that
objects are often modified. Therefore objects are retrieved with a write lock and are always synchronized
against the persistence storage. When talking to a database server, arequest to load an object in exclusive mode
will always load the object (unless aready loaded in the same transaction) using a SELECT .. FOR UPDATE
which assures no other application can change the object through direct access to the database server.

The locking mode is a property of the chosen access mode. The two access modes as well as read-only access
can be combined in a single transaction, as a property of the query or object lookup. However, it is not possible
to combine access modes for the same object, in certain cases this will lead to a conflict.

The pessimistic locking mode is not supported in LDAP and similar non-transactional servers. LDAP does not
provide a mechanism to lock records and prevent concurrent access while they are being used in a transaction.
Although al Castor access to the LDAP server is properly synchronized, it is possible that an external
application will modify or delete arecord while that record is being used in a Castor transaction.

4.4.2.5. Relations

TBD

4.4.2.6. QueryResults

TBD

4.4.3. Service Providers (SPI)

Castor supports a service provider architecture that allows different persistence storage providers to be plugged
in. The default implementation includes an SQL 92 provider and an and an LDAP provider. Additional
providers will be available optimized for a particular database server or other storage mechanisms.

The service provider is defined through two interfaces, org.exolab.castor.persist.spi.Persistence and
org.exolab.castor.persist.spi.PersistenceQuery. The first provides creation, deletion, update and lock services,
the second is used to process queries and result sets. Service providers are obtained through the
org.exolab.castor.persist.spi.PersistencefFactory interface.

4.4.3.1. Persistence

The interface org.exolab.castor.persist.spi.Persistence defines the contract between the persistence mechanism
and a persistence service provider. Each persistence storage (i.e. database server, directory server) is associated
with a single persistence engine, which in turn contains a number of service providers, one per object type.
Service providers are acquired through a org.exolab.castor.persist.spi.PersistenceFactory interface, which is
asked by each persistence engine to return implementations for al the object types supported by that
persistence engine.

The object's identity is an object that unique identifies the object within persistent storage. Typically this would
be the primary key on atable, or an RDN for LDAP. The identity object may be a simple type (e.g. integer,
string) or a complex type.

The service provider may support the stamp mechanism for efficiently tracking dirty objects. The stamp
mechanism is a unique identifier of the persistent object that changes when the object is modified in persistent
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storage. For example, a RAWID in Oracle or TIMESTAMP in Sybase. If a stamp is return by certain
operationsit will be stored with the object's OID and passed along to the store method.

Thecr eat e method is called to create a new object in persistent storage. This method is called when the created
object's identity is known. If the object's identity is not know when the object is made persistent, this method
will be caled only when the transaction commits. This method must check for duplicate identity with an
already persistent object, create the object in persistent storage, such that successful completion of the
transaction will result in durable storage, and retain a write lock on that object for the duration of the
transaction.

The | oad method is called to load an object from persistent storage. An abject is passed with the requested
identity. If the object is found in persistent storage, it's values should be copied into the object passed as
argument. If the lock flag is set, this method must create awrite lock on the object at the same time it loadsit.

The | oad method is called in two cases, when an object is first loaded or when an abject is synchronized with
the database (reloaded) in exclusive access mode. In the second case this method will be called with an object
that is already set with values that are not considered valued, and must reset these val ues.

The st or e method is called to store an object into persistent storage. The store method is called for an object
that was loaded and modified during a transaction when the transaction commits, as well as for an object that
was created during the transaction. This method must update the object in persistent storage and retain a write
lock on that object.

This method might be given two views of an object, one that is being saved and one that was originally loaded.
If the original view is provided as well, this method should attempt to perform dirty check prior to storing the
object. Dirty check entails a comparison of the original object against the copy in persistent storage, to
determine whether the object has changed in persistent storage since it was originaly loaded. The class
descriptor will indicate whether the object is interested in dirty checking and which of its fields should be
checked.

The del et e method is called to delete an object from persistent storage. The delete method is called when the
transaction commits and expects the abject to deleted, if it exists. This method is not caled when the
transaction rolls back, objects created during the transaction with the create method are automaticaly rolled
back by the persistent storage mechanism.

Thew iteLock method is called to obtain a write lock on an object for which only a read lock was previously
obtained. The changel dent i t y method is called to change the identity of the object after it has been stored with
the old identity.

4.4.3.2. PersistenceQuery

The interface org.exolab.castor.persist.spi.PersistenceQuery defines the contract between the persistence engine
and a query mechanism.

4.4.4. Enterprise JavaBeans CMP

TBD

4.5. Castor JDO Key Generator Support

45.1. Introduction
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The key generator gives apossibility to generate identity field values automatically. During cr eat e the value of
the identity field is set to the value obtained from the key generator. Different algorithms may be used here,
both generic and specific for database server.

The key generator for the given class is set in the mapping specification file (mapping. xm), in the
key- gener at or atribute of the cl ass element, for example:

<cl ass nane="nyapp. Product G oup"
identity="id" key-generator="NAX">
<field nane="id">
</field>
</ cl ass>

The following key generator names are supported in Castor 1.0:

Table 4.9. Supported key generator names

MAX "MAX( pk) + 1" generic algorithm

HIGH-LOW HIGH-LOW generic algorithm

UuID UUID generic algorithm

IDENTITY Supports autoincrement identity fields in Sybase
ASE/ASA, MS SQL Server, MySQL and Hypersonic
SQL

SEQUENCE Supports SEQUENCEs in Oracle, PostgreSQL,
Interbase and SAP DB

Some of these agorithms have parameters, which can be specified in the key- generator eement of the
mapping specification file, for example:

<key-generat or name="H G+ LOW >
<par am nanme="t abl e" val ue="SEQ'/ >
<par am nanme="key- col um" val ue="SEQ Tabl eNane"/ >
<par am nane="val ue- col um" val ue="SEQ MaxPKVal ue"/>
<par am nane="gr ab- si ze" val ue="1000"/>

</ key- gener at or >

<cl ass nane="nyapp. Product G oup"
identity="id" key-generator="H G+ LON >
<field name="id">
</field>
</ cl ass>

It is possible to create several key generators with the same agorithms but different parameters. In this case
you have to specify the al i as attribute in the key- gener at or element, for example:

<key- gener at or name="SEQUENCE" alias="A">
<par am name="sequence" val ue="a_seq"/>
</ key- gener at or >

<key- generat or name="SEQUENCE" al i as="RETURNI NG'>
<par am nane="sequence" val ue="b_seq"/>
<param name="returni ng" val ue="true"/>

</ key- gener at or >
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<cl ass nane="nyapp. Product G oup"
identity="id" key-generator="RETURNI NG'>
<field name="id">
</field>
</cl ass>

Below all supported key generators a described in details.

4.5.2. MAX key generator

MAX key generator fetches the maximum value of the primary key and lock the record having this value until
the end of transaction. Then the generated value is set to (MAX + 1). Due to the lock concurrent transactions
which perform insert to the same table using the same key generator agorithm will wait until the end of the
transaction and then will fetch new MAX value. Thus, duplicate key exception is almost impossible (see
below). Note, that it is still possible to perform multiple inserts during the same transaction.

Thereis one "singular" case of this algorithm: the case when the table is empty. In this case there is nothing to
lock, so duplicate key exception is possible. The generated value in this caseis 1.

This algorithm has no parameters. Primary key must have type integer, bigint or numeric.

4.5.3. HIGH-LOW key generator

This key generator uses one of the variants of the generic HIGH-LOW agorithm. It is needed a special
auxiliary table ("sequence table") which has the unique column which contains table names (of the type char or
varchar) and the column which is used to reserve values of the primary keys (of the type integer, bigint or
numeric). The key generator seeks for the given table name, reads the last reserved value and increases it by
some number N, which is called "grab size". Then the lock on the auxiliary table is released, so that concurrent
transactions can perform insert to the same table. The key generator generates the first value from the grabbed
interval. During the next (N - 1) invocations it generates the other grabbed values without database access, and
then grabs the next portion. Note, that the auxiliary table must be in the same database as the table for which
key is generated. So, if you work with multiple databases, you must have one auxiliary table in each database.

If the grab size is set to 1, the key generator each time stores the true maximum value of the primary key to the
auxiliary table. In this case the HIGH-LOW key generator is basically equivalent to the MAX key generator.
On you want to have LOW part of the key consisting of 3 decimal digits, set the grab size to 1000. If you want
to have 2 LOW bytes in the key, set the grab size to 65536. When you increase the grab size, the speed of key
generation also increases because the average number of SQL commands that are needed to generate one key is
(2/ N). But that average number of key values that will be skipped (N / 2) also increases.

The HIGH-LOW key generator has the following parameters:

Table 4.10. parameters of the HIGH-LOW key generator

table The name of the gspeciad Mandatory
sequencetable.
key-column The name of the column which Mandatory

contains table names

value-column The name of the column which is Mandatory
used to reserve primary key values

grab-size The number of new keys the key Optional, default="10"
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generator should grab from the
sequence table at atime.

same-connection To use the same Connection for Optional, default="false"
writing to the sequence table,
values. "true'/'false’. This is
needed when working in EJB
environment, though less efficient.

global To generate globally unique keys, Optional, default="false"
values: "true"/"false".

global-key The name of key, which is used Optional, default="<GLOBAL>"
when globally unique keys are
generated.

If the parameter gl obal isset totrue, the sequence table contains only one row with the value set in parameter
gl obal -key (or "<GLOBAL>" if "global-key was not set") instead of the table name. This row serves for al
tables.

Don't forget to set same-connection="true" if you are working in EJB environment!
Note, that the class H ghLowKkeyGener at or isnot final, so you can extend it in order to implement other variants

of HIGH-LOW agorithm (for example, HIGH/MID/LOW or char key values).

4.5.4. UUID key generator

This key generator generates global unigque primary keys. The generated key is a combination of the |P address,
the current time in milliseconds since 1970 and a static counter. The complete key consists of a 30 character
fixed length string.

This agorithm has no parameters. Primary key must have type char, varchar or longvarchar.

4.5.5. IDENTITY key generator

IDENTITY key generator can be used only with autoincrement primary key columns (identities) with Sybase
ASE/ASA, MS SQL Server, MySQL and Hypersonic SQL.

After the insert the key generator selects system variable @@ dent i t y which contains the last identity value for
the current database connection.

In the case of MySQL and Hypersonic SQL the system functions LAST_I NSERT_I D() and | DENTI TY() are
called, respectively.

This algorithm has no parameters.

4.5.6. SEQUENCE key generator

The SEQUENCE key generator type is supported in conjunction with the following DBMS: Derby, Interbase,
Oracle, PostgreSQL, and SAP DB.

It generates keys using database sequence objects.
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The key generator has the following parameters:

Table4.11. parameters of the SEQUENCE key generator

sequence The name of the sequence Optional, default="{0} seq"
returning RETURNING mode for Oracle8i, Optional, default="false"
values: "true"/"false"
increment Increment for Interbase Optional, default="1"
trigger Assume that there is a trigger that Optional, default="false"
aready generates key. Values:
"true"/"false"

Usually one sequenceis used for one table, so in general you have to define one key generator per table.
But if you use some naming pattern for sequences, you can use one key generator for al tables.

For example, if you always obtain sequence name by adding "_seq" to the name of the correspondent table, you
can set "sequence” parameter of the key generator to "{0} _seq" (the default value).

In this case the key generator will use sequence "a seq" for table "a', "b_seq" for table "b", etc. Castor also
alows for inserting the primary key into the sequence name as well. Thisis accomplished by including the {1}
tag into the "sequence” parameter. Example: "{0} {1} seq"

Actually the SEQUENCE key generator is "4 in 1". With PostgreSQL it performs "SELECT
nextval (sequenceName)" before INSERT and produces identity value that is then used in INSERT. Similarly,
with Interbase it performs "select gen_id(sequenceName, increment) from rdb$database” before INSERT.

With Oracle by default (returning=false) and with SAP DB it transforms the Castor-generated INSERT
statement into the form "INSERT INTO tableName (pkName,...) VALUES (sequenceName.nextval,...)" and
after INSERT it performs "SELECT segName.currval FROM tableName" to obtain the identity value. With
OracleSi it is possible to use more efficient RETURNING mode: to the above INSERT statement is appened
"RETURNING primKeyName INTO ?' and the identity value is fetched by Castor during INSERT, so that
only one SQL query is heeded.

In case when your table has an on_Insert trigger which already generates values for your key, like the following
Oracle example:

create or replace trigger "trigger_name"
before insert on "table_nanme" for each row
begin
sel ect "seqg_nane".nextval into :new "pk_name" from dual;
end;

you may set the "trigger” parameter to "true". This will prevent the "Sequence_name".nexval from being pulled
twice (first time in the insert statement (see above), then in the trigger). Also usefull in combination with the
"returning" parameter set to "true" for Oracle (in this case you may not specify the sequence name).

4.6. Castor JDO Long Transactions Support
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4.6.1. Introduction

The usual Castor transactions are called here short transactions: an object is read, modified and written within
the bounds of one transaction. Long transactions consist of two Castor transactions: an object is read in the first
and written in the second. Between them the object is sent "outwards' and modified there. For example, the
object may be send to a client application and dispayed to a user, or it may be sent to a servlet engine and is
displayed on aweb page. After that the modified object returns back and is written to the database in the second
transaction. At this point the object is usualy not the same physical instance as one that was read in the first
transaction. The example code for writing the object in the second Castor transaction follows:

/] a custonmer go to a webpage to revi ew her personal infornation.
/1 The servlet then call this server side function: getCustonerlnfo
public Custonerlnfo getCustonerlnfo( Integer customNum) {

/1 in nost case, users sinply review information and
/1 make no change. Even if they nake changes, it often
// takes time for themto decide. W don't want to
/1 1ock the database row, so conmmit right after we | oad.
db. begi n();
CustonmerInfo info = (Customerlnfo)

db. | oad( Custonerlnfo.class, customNum);

/1 we also want to keep track of custoners patterns
/1 well...it helps us provide better service.
info.setlLastVisit( today );

db. commt();

return info;

}

/'l Three days passed, the indecisive custoner finally agrees to
// marry Joe. She changes her |ast nane in the webpage and
/1 clicked the "Submit" button on the webpage.

/] The servlet then calls updateCustonerinfo to update the
/'l last name for the indecisive custoner.
public voi d updateCustonmerlnfo( Custonerlinfo info ) {

db. begi n();

db. updat e(i nfo);

db. commit ();

Note, that it is natural to read the object in the first transaction in the read-only mode.

Since the time interval between the first and the second transaction is relatively big, it is desirable to perform
dirty checking, i.e. to check that the object has not been modified in the database during the long transaction.
For that the object must hold a timestamp: it is set by Castor during the first Castor transaction and is checked
during the second one. In order to enable the dirty checking for long transactions, the object should implement
the interface org.exolab.castor.jdo. TimeStampable having two methods: | ong j doGet Ti meSt anp() and voi d
j doSet Ti neSt anp(l ong ti meSt anp)

4.6.2. Bounded dirty checking

The advantage of the bounded dirty checking is that it doesn't require any changes to the database schema. It
uses the Castor cache to store object timestamps. The disadvantage of this algorithm is that it is bounded by a
lifetime of the cached copy of the object. After the cached copy has been purged, db.update() causes
ObjectM odifiedException.

Thus, parameters of the cache define dirty checking capabilities. The cache-type attribute is part of the <class>
element in the XML mapping. Consider the existing cache types:
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* none - the bounded dirty checking isimpaossible

* count-limited - the count limit for the cache is a count limit for the objects of this class that can participate in

long and short transactions simultaneously.

 time-limited - the time limit for the cacheis atime limit for the long transaction.

» unlimited - the bounded dirty checking gives correct results while the cache exists, i.e. until the crash of the

server.

4.6.3. Long transactions that do not depend on cache

For long transactions (detached objects) it was required that the entity has been kept in cache from being loaded
until its update. If the entity was expired from cache before the update an ObjectM odifiedException had been
thrown. While this is no problem if all entities of an application can be kept in cache all the time, it is one for

large scale applications with millions of entities.

With release 1.3 we have changed the handling of timestamps. While it is till possible to rely on cache only it
is now also possible to persist the timestamp together with the other properties of the entity. Doing so will
ensure that the timestamp do not change even if the entity got expired from cache from being loaded until it
gets updated. If this happens the entity gets reloaded during update which also loads the previous timestamp.
Having said that it still is possible that an ObjectM odifiedException is thrown when another user has changed

the same entity in the meantime.

See an example entity and its mapping below:

public class Entity inplenents Ti meStanpable {
private |nteger _id,
private String _nang;
private |ong _timeStanp;

public Integer getld() { return _id; }

public void setld(final Integer id) { _id =id;

public String getNane() { return _nane; }

}

public void setNane(final String name) { _nane = nane;

public long getTinmeStanp() { return _tinmeStanp; }

public void setTineStanp(final |ong tineStanp) {
_tineStanp = tineStanp;

}

public long jdoGetTimeStanp() { return _tinmeStanmp; }

public void jdoSetTi meStanp(final |ong tinmestanp) {
_timeStanp = tinmestanp;

}

<cl ass name="Entity">

<cache-type type="tinme-limted" capacity="300"/>
<map-to table="entity"/>
<field name="id" type="integer" identity="true">
<sqgl name="id" type="integer"/>
</field>
<field nane="nane" type="string">
<sgl nanme="nane" type="char"/>
</field>
<field nane="ti meStanp" type="Ilong">
<sgl name="tinmestanp" type="nuneric" />
</field>

</ cl ass>
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4.7. Nested Attributes

4.7.1. Introduction

In some cases it is desirable to map a plain sequence of fields in a database record to more complicated
structure of attributes in a Java object, where the target attributes are contained (nested) in other attributes. In
brief, you can specify a path to the target attribute as a name of the field in a configuration file, and Castor is
able to handle such nested attributes. For example:

<field name="address. country. code"...>
<sgl nanme="person_country"/>
</field>

4.7.2. Application types

Thefirst caseis an attribute of an application type that is a container for some value of a Java type supported by
Castor. Usually the application type also has some business methods. Examples are; class Balance that contains
a BigDecimal value and has some accounting-specific methods; class CountryCode that contains a String value
and has methods validate(), getDisplayName(), etc.; class Signature that contains a byte[] value and has some
security-specific methods. In order to use such type with Castor you should provide a pair of methods to get/set
the vaue of the Castor-supported type, eg. getBigDecimal/setBigDecimal, getCode/setCode,
getBytes/setBytes.

Assume that you have the class Address

public class Address {
private CountryCode _country;
private String _city;
private String _street;

publ i c CountryCode get Country() {
return _country;
}

public void set Country(CountryCode country) {
_country = country;

}

where the class Count ryCode islikethis

public class CountryCode {
private String _code;
private static String[] _all Codes;
private static String[] _all D spl ayNanes;

public String getCode() {
return _code;
}

public void setCode(String code) {
_code = code;
}

public void getDi splayNanme() {
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then write in the configuration file:

<cl ass nane="Address"...>
<field name="country. code"...>
<sql nanme="addr_country"/>
</field>

</&iéss>
When reading the object from the database Castor will use
obj ect. get Country(). set Code(val ue);

to set the nested attribute value. Moreover, if object.getCountry() is null, Castor will create the intermediate
object of the application type:

country = new CountryCode();
country. set Code(val ue);
obj ect . set Country(country);

When writing the object to the database Castor will use
val ue = obj ect.get Country().get Code();

to get the value of the correspondent database field.

4.7.3. Compound types

The second case is an attribute that is a part of a compound attribute, which contains several database fields.
For example, database fields person_country, person_city, person_street of the table PERSON correspond to
one compound attribute "address" of the class Per son:

public class Person {
private String _firstNang;
private String _| ast Nane;
private Address _address;

publ i c Address get Address() {
return _address;
}

public void set Address(Address address) {
_address = address;
}

where the class Addr ess isthe same asin the previous section. Then write in the configuration file;

<cl ass nanme="Person"...>
<field nane="address. country. code"...>
<sgl nane="person_country"/>
</field>
<field nane="address.city"...>

<sgl name="person_city"/>
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</field>

<field nanme="address.street"...>
<sgl nanme="person_street"/>

</field>

</cl ass>

Similarly to the previous section, Castor will use a proper sequence of get/set methods to access the nested
attributes and will create the intermediate objects when necessary. Don't forget to provide parameterless
constructors for the container classes.

4.8. Using Pooled Database Connections

4.8.1. News

» 10/22/2004: Added JDBC Datasource configuration for mySQL.

» 9/14/2004: Added section about using Jakarta's DBCP with Castor.

4.8.2. Pooling Agents

There is ho mechanism within Castor JDO to provide pooling of JDBC drivers. Rather, Castor JDO relies on
the drivers or external driver wrappers to implement a pooling mechanism. Some drivers, such as Oracle,
provides a pooling mechanism in the driver. For those that do not, there are tools such as Proxool and Jakarta's
DBCP project.

Here, I'll go over the various usage of the PostgreSQL driver with Castor. We start with the most basic
configurations that do not use any pooling, to those with pooling via DBCP. I'll include how to configure the
pooling version of the PostgreSQL JDBC driver ths will be usable with PostgreSQL 7.3 and later, how to setup
a Tomcat JNDI context that Castor can use to get a pooled JDBC connection. Finally, I'll explain how to
configure aBasi cDat aSour ce from the DBCP package using the <data-source> element.

4.8.3. Standard Database Connections

A standard jdo-conf.xml entry for using PostgreSQL without pooling looks like this:

<driver class-nane="org.postgresql.Driver"
url ="j dbc: postgresql ://I| ocal host/app">
<param nane="user" val ue="smth"/>
<par am nane="passwor d" val ue="secret" />
</driver>

On the other hand, if you wanted to use the PostgresglDataSource, you would use the data-source tag instead,
and the connection entry would look like this:

<dat a- source cl ass-name="or g. post gresql . Post gr esql Dat aSour ce" >
<par am nanme="server - nane" val ue="1ocal host" />

<par am nane="dat abase- nane" val ue="app" />

<param nane="user" value="smth" />

<par am nane="passwor d" val ue="secret" />

</ dat a- sour ce>
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(Notethat only versions before 7.3 of the PostgreSQL JDBC driver include this class)

4.8.4. Pooling and JDBC DataSources

4.8.4.1. PostgreSQL 7.3 and later

In the 7.3 release of PostgreSQL, they will start providing a pooling mechanism with their driver. The Castor
SVN repository includes a beta version of the driver with this functionality. Here is the 'current' configuration
needed for the upcoming 7.3 release of PostgreSQL. (Unless they change it.) Note that in this pooling
mechanism currently lacks some features of standrd pooling packages such as DBCP, such as timing out idle
connections and removing failed connections from the pool. In this case, we can create the following
data-source entry in the jdo-conf.xml file to provide for our connections with Castor.

<dat a- sour ce cl ass-nanme="or g. post gresqgl .j dbc2. opti onal . Pool i ngDat aSour ce" >
<par am nane="server - nane" val ue="1ocal host" />

<par am nane="dat abase- nane" val ue="app" />

<par am name="ini ti al -connecti ons" val ue="2" />

<par am name="max- connecti ons" val ue="10" />

<par am name="user" val ue="smth" />

<par am nanme="password" val ue="secret" />
</ dat a- sour ce>

4.8.4.2. Oracle

Here is the configuration needed for using a connection pool with the Oracle JDBC DataSource
implementations.

<dat a- source cl ass-nanme="oracl e.j dbc. pool . O acl eConnecti onCachel npl ">
<par am nanme="URL" val ue="j dbc: oracl e:thi n: @ocal host: 1521: TEST" />
<par am nanme="user" val ue="scott" />
<par am nane="password" val ue="tiger" />

</ dat a- sour ce>

4.8.4.3. mySQL

Here is the configuration needed for using a connection pool with the mySQL JDBC DataSource
implementations.

<dat a- source cl ass-nanme="com nysql .j dbc.j dbc2. optional . Mysql Connecti onPool Dat aSour ce" >
<par am nane="server-nane" val ue="1ocal host" />
<param nane="port" val ue="3306" />
<param nane="user" val ue="scott" />
<par am nanme="passwor d" val ue="tiger" />
<par am nanme="dat abase- nane" val ue="test" />
</ dat a- sour ce>

4.8.5. Configuring JDBC DataSources in Tomcat to be used with Castor

Finally, | want to show the configuration for using a pooling data-source for Castor which is retrieved from a
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JINDI context that Apache fills. The first example is using the PostgreSQL pooling data-source, and the second
is using Castor. The information to gain here is that we did not need to change the jdo-conf.xml file or the
webapp's web.xml file to achieve this.

First, we modify the deployment context for the webapp in Tomcat >= 4.0 for our webapp in the
conf/server.xml directory. (With Tomcat/Catalina releases 4.0 and higher there's more than one way of adding a
<Resour ce> entry. Please consult with the manuals for more and more detailed information).

We add the following information (using the PostgreSQL JDBC DataSource implementations as introduced
above.):

<Cont ext path="/webapp" docBase="test" debug="10">
<Resour ce nanme="j dbc/ appDb" aut h="Cont ai ner"
type="org. postgresql .jdbc2. optional . Pool i ngDat aSour ce"/ >

<Resour cePar ans nanme="j dbc/ appDb" >
<par anet er >

<nanme>f act ory</ nane>

<val ue>or g. post gresql . j dbc2. opti onal . PGDbj ect Fact ory</ val ue>
</ par anet er >
<par anet er >

<nane>dat aSour ceNane</ nane>

<val ue>appDb</ val ue>
</ par anet er >
<par anet er >

<nane>i ni ti al Connecti ons</ name>

<val ue>2</ val ue>
</ par anet er >
<par anet er >

<nane>maxConnect i ons</ nane>

<val ue>5</ val ue>
</ par anet er >
<par anet er >

<nane>dat abaseNane</ nane>

<val ue>app</ val ue>
</ par anet er >
<par anet er >

<nane>user </ nane>

<val ue>sm t h</ val ue>
</ par anet er >
<par anet er >

<nane>passwor d</ nane>

<val ue>secret </ val ue>
</ par anet er >
<par anet er >

<nane>ser ver Nane</ nane>

<val ue>l ocal host </ val ue>
</ par anet er >

</ Resour cePar ans>
</ Cont ext >

Here, we are using the PostgreSQL PGObjectFactory which provides the JNDI server (Tomcat) the ability to
create the correct data source. Now, the web.xml file for the webapp needs to be updated too.

<resour ce-env-ref>

<descri ption>Post greSQL pool i ng check</descri ption>

<r esour ce- env-r ef - nane>j dbc/ appDb</ r esour ce- env-r ef - nane>

<resour ce-env-ref-type>j avax. sql . Dat aSour ce</ r esour ce- env-r ef -t ype>
</ resource-env-ref>

Note that we are only calling the ref type a DataSource object, not using the PostgreSQL class name. This will
enable us to make changes easily. Now, in the jdo-conf.xml file that Castor uses, we no longer list the driver or
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data-source tag, but use the JINDI one, and it issimply this:

<j ndi name="j ava: conp/ env/j dbc/ appDb"/ >

4.8.6. Jakarta Commons DBCP - BasicDataSource

Commons-DBCP provides database connection pooling services, and together with Commons-Poal it is the
default INDI datasource provider for Tomcat.

With release 1.1 of the Jakarta Commons DBCP component, one of the major new features of the JDBC 3.0
API has (finally) been added to BasicDataSource, support for prepared statement pooling.

To configure Castor for the use of DBCP, please provide the following <data-source> entry in the jdo-conf.xml
file.

<dat a- source cl ass-name="or g. apache. conmons. dbcp. Basi cDat aSour ce" >
<par am nane="dri ver - cl ass- nane" val ue="com nysql .jdbc. Driver" />
<par am nane="user nane" val ue="test" />
<par am nane="passwor d" val ue="test" />
<param nane="url|" val ue="j dbc: nysql://| ocal host/test" />
<par am nanme="nex-active" val ue="10" />

</ dat a- sour ce>

4.8.6.1. Prepared statement pooling

As mentioened above, please note that with DBCP 1.1 and later releases, support for prepared statement
pooling has been added to DBCP. As Castor JDO does not implement prepared statement pooling itself, you
will to configure DBCP explicitely to enable this feature.

To configure Castor for the use of DBCP, and to turn prepared statement pooling on, please provide the
following <dat a- sour ce> entry inthej do- conf . xm file.

<dat a- source cl ass-name="or g. apache. conmons. dbcp. Basi cDat aSour ce" >
<par am nanme="dri ver - cl ass- nane" val ue="com nysql . dbc.Driver" />
<par am name="user nane" val ue="test" />
<par am nanme="password" val ue="test" />
<param name="ur|" val ue="j dbc: nysql://| ocal host/test" />
<par am name="nmax-active" val ue="10" />
<par am name="pool - pr epar ed- st at enent s" val ue="true" />

</ dat a- sour ce>

There's plenty of information on configuration of BasicDataSource.

4.9. Blobs in PostgreSQL

4.9.1. OID Support

PostgreSQL's blob support has evolved over the years. Today PostgreSQL fields can be of unlimited length.
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And there are specific data types for character and binary large objects. The current Castor support for blobs,
however, uses an earlier PostgreSQL blob support. This support places the blob data in the pg_largeobject table
and aobject id in the referring table. For most practical purposes using this earlier support does not matter.

Database version and the JDBC driver version matter greatly. To get everything to work | eventually built and
installed PostgreSQL 7.2.2 and used the JDBC driver from this build (i.e. not the one from
http://jdbc.postgresql.org.

Since Castor is using the earlier blob support the JDBC has to be placed in PostgreSQL 7.1 comparability
mode. To do this use the following JDBC URL

j dbc: post gresql : // host: port/ dat abase?conpati bl e=7. 1
Once you have resolved the PostgreSQL version issues Castor works as documented.

4.9.2. OID Example

Here are the details of an example configuration.

Cient Wndows 2000, Sun Java Standard Edition 1.3.1_03, Castor 0.9.3.21
Server RedHat 7.2, PostgreSQ 7.2.2

Theinterfacel amusing is

public interface Docunent {

String getTitle();

voi d setTitle( String title )

Dat e get CreatedOn();

voi d set CreatedOn( Date createdOn );
String get Cont ent Type() ;

voi d set Cont ent Type( String content Type )
I nput St ream get Content () ;

voi d set Content ( | nput Stream content )

and thisisimplemented by the class Docurent I npl .

The mapping fileis

<?xm version="1.0"7?>

<mappi ng>

<cl ass
nane="com i ngent a. Docunent | npl *
identity="id"

key- gener at or =" SEQUENCE" >
<description />
<cache-type type="none" />
<map-to tabl e="docunents" />
<field nane="id" type="integer" >
<sgl name="id" type="integer" dirty="check" required="true"/>
</field>
<field name="title" type="string">
<sqgl name="title" type="longvarchar" dirty="check" />
</field>
<field nane="createdOn" type="date">
<sql nanme="createdon" type="date" dirty="check" />
</field>
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<field nane="content Type" type="string">
<sqgl name="contenttype" type="longvarchar" dirty="check" />
</field>
<field nane="content" type="streant>
<sql nanme="content" type="bl ob" dirty="ignore" />
</field>
</ cl ass>
</ mappi ng>

Note that the blob is not dirty checked.

And the SQL is

create table docunents (

id seri al not null,
title t ext nul |,
creat edon timestanp null,
contenttype text nul |,
cont ent oi d nul |,

primary key ( id)

Castor caches objects between transactions for performance. With a blob however the cached object's
InputStream is not reusable. To workaround this | have told the cache to not cache any objects of this class by
adding to the class mapping, as noted above.

4.10. Castor JDO - Best practice

4.10.1. Introduction

There's many users of Castor JDO out there, who (want to) use Castor JDO in in high-volume applications. To
fine-tune Castor for such environment, it is necessary to understand many of the product features in detail and
to be able to balance their use according to the application needs. Even though many of these features are
detailed in various places, people have frequently been asking for a 'best practise’ document, a document that
brings together these technical topics (in one place) and presents them as a set of easy-to-use recipes.

Please be aware that this document is under construction, but still we believe that - even when in its conception

phase - it provides valuable information to users of Castor JDO.

4.10.2. General suggestions

Let's start with some general suggestions that you should have a look at. Please don't feel upset if some are
really primitive but there may be users reading this document that are not aware of them.

1. Switch to version 0.9.9 of Castor as we have fixed some 100+ bugs that may causesome of your problems.

Sidenote: Performance has, generally, improved recently. If you're not seeing performance improvements,
then it's worth spending some time thinking about why.

2. Initialize your JDOManager instance once and reuse it all over your application. Don't reuse the Database
instances. Creating them is inexpensive, and JDBC rules state that one thread <-> one JDBC connection is
the rule. Do not multithread inside of a Database instance; as a corrolary, do not multithread on a single
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JDBC connection.

3. Use a Datasource instead of a Driver configuration as they enable connection pooling which gives you a
great performance improvement.

We highly suggest DBCP, here, with the beneficial use of prepared statement caching.

Should you be running on a system where read performance is critical, feel free to take the SQL code
generated by castor, and dumped to logs during the DB mapping load in debug output, and turn those into
stored procedures that you then invoke via SQL CALL to perform those loads; however, | find personally
that stored procedures would be a minimal improvement over the DBCP prepared statement cache; your
mileage may vary. db. | oad() has performance benefits that are worth keeping, IMO, and the pleasure of
having pretty stored proceduresin your database is far outweighed by the nightmare of change management.

Have alook at the HTML docs for Jakarta DBCP, which has detail s about how to use and configure DBCP
with Castor and Tomcat.

Note

‘prepared statement caches refer to the fact that DBCP is a JDBC 3.0-compliant product, and as
such has to support caching of prepared statements. This basically allows the JDBC driver to
maintain a pool of prepared statements across all connections, a feature that has been added to
the JDBC specification with release 3.0 only.

DBCP setup is generally outside of the scope of thislist, but basically, here's my two cent description:

» Usetomcat 5.5, because mucking about in server.xml sucks. For those of you working with Tomcat 4.1.x,
there's no need to muck about in server.xml, either. Afaik, a web app can be deployed using a web app
descriptor copied into STOMCAT_HOME/webapps, which is the place top define anything specific to a
web app context. Details can vary, of course.

e Create aMETA-INF directory in your WAR deploy scripts, and put a context.xml init.

 Inthat context.xml, describe al of the things you want to be made available via INDI to your application.
These include things like UserTransaction and TransactionManager (for those of us using JOTM), al your
database connection pools as datasources, etc. You can aso add your JDO factory here, should you
choose to do so.

« Configure Castor to load those JINDI names to retrieve connections.
Hit the deploy button, and bob's your uncle.

4. Always commit or rollback your transactions and close your Database instances properly; also in fall
situations.

Note

Just the obvious general rule on Java objects that hold resources. Don't wait for the VM to
finalize to have something happen to your objects when you could have released critical
resources at the appropriate point in the codebase.

5. Keep your transactions as short as possible. If you have an open transaction that holds a write lock on an
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object no other transaction can get a write lock on the same object which will lead to a
L ockNotGrantedException.

execute() {
Dat abase db = j do. get Dat abase();
db. begi n();
/'l query objects from database with read only
db. comm t ();
db. cl ose();

// do sone tinme consum ng processing with the data

Dat abase db = j do. get Dat abase();

db. begi n();

// use db.load() to |oad the objects you need to change again
/'l create, update or del ete sonme objects

db. commit ();

db. cl ose();

It doesn't make sense to make a own transaction for every change you want to do to an object as this will
slow down your application. On the other hand if you have transactions with lots of objects involved taking
an valuable amonth of time you may consider to split this transactions to reduce the time an object is locked.

Also keep in mind that folks using lockmode of DBLocked do FOR UPDATE calls on things they read while
the transaction is open; if you're using dblocked mode, be aware of how your application does things. If
you're in one of the other modes, locks happen inside castor, and it's your responsibility to always use the
right access mode when accessing content.

If you can, for example, decide at the API layer whether or not an operation is going to ever need to modify
an object, and know that you will only ever use an instance in read only mode, load objects with access
mode read only, and not shared.

Limit use of read-write objects to situationsin which it is likely you will need to perform updates.

Imagine, for a moment, that these transactions were in DBLocked mode - transactions which transate
directly into locks on the database.

If you're opening something up for modification on the DB - marking it as select FOR UPDATE - then that row
will be locked until you commit. The database would prevent any other transaction that wants to touch that
row from doing anything to it, and it would block on your transaction - deadlock at the SQL level.

Castor does the same things internally for its own access modes - Shared and Exclusive. Each has different
locking semantics; having good performance means understanding those locking semantics.

For example - read only transactions (should be) cheap. So there's no issue with holding those transactions
open along time; because they only trandate, for an instant, into alock. The lock is released the moment the
load is completed and the object is dropped into read-only state within your transaction; read only operations
therefore operate, pretty much, without locking.

The lock is of course acquired because you might also have it in SHARED or EXCLUSIVE mode on
another thread - and that read-only operation isn't safe until those transactions close.

Once the lock is released, you're lock-free again, so the transaction basically has nothing in it that needs
anything doing.

That's not to say that holding transactions open is good practice - but transactions should always be thought
of as cheap to create and destroy and expensive to hold on to - never do heavy computation inside of one,
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unless you're willing to live with the consequences that arise from holding transactions on object sets that
others might need to access.

6. Query or load your objects read only whenever possible. Even if castor creates alock on them this does not
prevent other threads from reading or writing them. Read only queries are also about 7 times faster
compared with default shared mode.

for queries:

String ogl = "select o from FooBar o";

Query query = db. get OQLQuery(oql);
QueryResults results = query. execut e(Dat abase. ReadOnl y) ;

to load an object by itsidentity:

Integer id = new I nteger(7);
Foo foo = (Foo) db. Il oad(Foo.class, id, Database. ReadOnly);

Default accessmode is evaluated as follows:

« if specified castor uses access mode from db.load() or query.execute(),
« if thisisnot available it takes access mode specified in class mapping,
« if nothing is specified in mapping it defaults to shared.

One cannot stress how important this is: If 99% of your application never writes an object, and you as a
programmer know it won't, then do something about it. If you're in a situation where you want the object to
be read-only most of the time, and only want a writable every now and then, do so just-in-time by
performing aload-modify-store operation in asingle transaction for the shareable you want.

In other words: Don't use read-write objects unless you know you're likely to want to write them.

7. If there is a possibility you should prefer Dat abase. | oad(Cl ass, obj ect) OVEr Query. execute(String). |
suggest that as | oad() first tries to load the requested object from cache and only retrieves it from database
when it is not available there. When executing queries with Query. execut e() the object will aways be
loaded from database without looking at the cache. Y ou may gain aimprovement by afactor of 10 and more
when changing from Query. execut e() to Dat abase. | oad() .

4.10.3. Further optimization

We hope above suggestions help you to resolve the problems you have. If you still need more performance
there are areas of improvement that are more difficult to resolve. For further ideas to improve your applications
performance you should take a loock at out performance test suite (PTF) which you can find in Castor's source
distribution under: src/tests/ptf/jdo.

Now, there's lots |eft to do - there is till the issue, for example, of dependent objects being slightly sub-optimal
in performance both in terms of the SQL that gets generated and the way it gets managed - but there will be
improvements over time to the way that this and other operations are performed.

But performance should be good right now. If it isn't, you'll need to think about whether you are using the
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optimal set of operations. No environment can predict your requirements - hinting to the system when objects
can be safely assumed to be read-only is vital to a high-performance implementation.
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Chapter 5. Castor JDO - Integration with Spring
ORM

5.1. Usage

5.1.1. Getting started using Maven 2

In order to start using the Spring ORM module for Castor JDO, you will have to have Maven 2 installed:

* Download and install Maven 2

As this project uses Maven 2 for build and deployment, all required compile-time and run-time dependencies
will automatically be resolved by Maven 2 and deployed into your local Maven 2 repository.

5.1.2. Project dependencies

Please add the following Maven dependency to your POM to include the Soring ORM package for Castor JDO
with your project:

<dependency>
<gr oupl d>or g. codehaus. cast or </ gr oupl d>
<artifactld>spring-ornk/artifactld>
<ver si on>1. 3</ ver si on>

</ dependency>

If you create a dependency against a SNAPSHOT release, you will have to add the following <r eposi t ory>
element to your POM as well, so that Maven 2 knows about the Codehaus Shapshot repository when trying to
resolve and download dependencies.

<r eposi tory>
<i d>codehaus- snapshot s</ i d>
<nane>Maven Codehaus Snapshot s</ nane>
<url>http://snapshots. maven. codehaus. or g/ maven2/ </ ur| >
</repository>

5.2. A high-level overview

This guide assumes that you are an experienced Castor JDO users that knows how to use Castor's interfaces and
classes to interact with a database. If thisis not the case, please familiarize yourself with Castor JDO first.

5.2.1. Sample domain objects

The sample domain objects used in here basicaly define a cat al ogue, which is a collection of pProducts. A
possible castor IDO mapping could look as follows:
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<cl ass nane="org. castor. sanpl e. Cat al ogue" >
<map-to tabl e="catal ogue"/>
<field nane="id" type="Ilong">
<sgl name="id" type="integer" />
</field>
<field nanme="products" type="org.castor.sanple.Product” collection="arraylist">
<sqgl many-key="c_id" />
</field>
</ cl ass>

<cl ass nane="org. castor. sanpl e. Product ">
<map-to tabl e="product"/>
<field nane="id" type="Ilong">
<sgl nanme="id" type="integer" />
</field>
<field nanme="description" type="string">
<sgl name="desc" type="varchar" />
</field>
</ cl ass>

5.2.2. Using Castor JDO manually

To e.g. load a given cat al ogue instance as defined by its identity, and al its associated Pr oduct instances, the
following code could be used, based upon the Castor-specific interfaces JbOvanager and Dat abase.

JDOvanager . | oadConfi guration("j do-conf.xnm");
JDOVanager j doManager = JDOmanager. creat el nstance("sanple");

Dat abase dat abase = j doManager. get Dat abase();

dat abase. begi n();

Cat al ogue cat al ogue = dat abase. | oad(cat al ogue. cl ass, new Long(1))
dat abase. conmi t () ;

dat abase. cl ose();

For brevity, exception handling has been omitted completely. But is is quite obvious that - when using such
code fragments to implement various methods of a DAO - there's a lot of redundant code that needed to be
written again and again - and exception handling is adding some additional complexity here as well.

Enters Spring ORM for Castor JDO, a small layer that allows usage of Castor JDO through Spring ORM, with
all the known benefits (exception conversion, templates, tx handling).

5.2.3. Using Castor JDO with Spring ORM - Without CastorTemplate

Let's see how one might implement the | oadPr oduct (i nt) of aProduct DAO class with the help of Spring ORM
using Castor JDO:

public class Product Daol npl inplenents ProductDao {
private JDOVanager jdoManager;

public voi d setJDOvanager (JDOVanager jdoManager) {
t hi s.j doManager = j doManager;
}

public Product |oadProduct(final int id) {
Cast or Tenpl ate tenpate = new Cast or Tenpl at e(t hi s. j doManager) ;
return (Product) tenplate.execute(
new Castor Cal | back() {
publ i c Object dol nJdo(Dat abase dat abase) throws PersistenceException {
return (Product) database.|oad(Product.class, new Integer (id));

}
1)
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Still a lot of code to write, but compared to the above section, the DAO gets passed a fully configured
JDOMenager instance through Spring's dependency injection mechanism. All that's required is configuration of
Castor's IDOManager as a Spring bean definition in an Spring application context as follows.

<bean i d="j doManager" class="org.castor.spring.orm Local Cast or Fact or yBean" >
<property name="dat abaseNane" val ue="test" />
<property name="configLocati on" val ue="cl asspat h: j do-conf.xm" />

</ bean>

<bean i d="nyProduct Dao" cl ass="product. Product Daol npl ">
<property name="JDOvanager">
<ref bean="jdoManager"/>
</ property>
</ bean>

5.2.4. Using Castor JDO with Spring ORM - With CastorTemplate

Above code is till quite verbose, as it requires you to write short (though complex) callback functions. To ease
life of the Castor JDO user even more, a range of template methods have been added to Cast or Tenpl at e,
allowing the implementation of above Pr oduct DAOtO be shortened considerably.

public cl ass Product Daol npl Usi ngTenpl at e ext ends Cast or Tenpl ate i npl enents Product Dao {
private JDOvanager jdoManager;

public void set JDOVanager (JDOVanager jdoManager) ({
this.j doManager = j doManager;
}

public Product |oadProduct(final int id) {
return (Product) |oad(lnteger.valueO(id));

}

Changing the bean definition for myPr oduct DAOtO ...

<bean i d="nyProduct Dao" cl ass="product. Product Daol npl Usi ngTenpl at e" >
<property name="JDOVanager">
<ref bean="nyJdoManager"/>
</ property>
</ bean>

loading an instance of Product by itsidentifier isreduced to ...

Product Dao dao = (Product DAO) cont ext. get Bean ("nyProduct DAC");
Product product = dao.load(1l);

5.2.5. Using Castor JDO with Spring ORM - With CastorDaoSupport

Alternatively to extending Cast or Tenpl at e, one could extend the Cast or DaoSupport class and implement the
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Pr oduct DAO as follows.

public class Product Daol npl Usi ngDaoSupport extends Castor DaoSupport inplenments Product Dao {
private JDOvanager jdoManager;

public voi d setJDOvanager (JDOVanager jdoManager) {
t hi s.j doManager = j doManager;
}

public Product |oadProduct(final int id) {
return (Product) getCastorTenpl ate().|oad(!nteger.valueC (id));
}

Changing the bean definition for myPr oduct DAOTO ...

<bean i d="nyProduct Dao" cl ass="product. Product Daol npl Usi ngDaoSupport ">
<property name="JDOVanager">
<ref bean="nyJdoManager"/>
</ property>
</ bean>

the code to load an instance of Pr oduct still is as shown above.

5.3. Data access through Castor JDO with the Spring
framework

We will start with a coverage of Hibernate in a Spring environment, using it to demonstrate the approach that
Spring takes towards integrating O/R mappers. This section will cover many issues in detail and show different
variations of DA O implementations and transaction demarcations.

5.3.1. Resource management

Typical business applications are often cluttered with repetitive resource management code. Many projects try
to invent their own solutions for this issue, sometimes sacrificing proper handling of failures for programming
convenience. Spring advocates strikingly simple solutions for proper resource handling, namely 1oC via
templating; for example infrastructure classes with callback interfaces, or applying AOP interceptors. The
infrastructure cares for proper resource handling, and for appropriate conversion of specific APl exceptions to
an unchecked infrastructure exception hierarchy. Spring introduces a DAO exception hierarchy, applicable to
any data access strategy. For direct JDBC, the JdbcTemplate class mentioned in a previous section cares for
connection handling, and for proper conversion of SQLException to the DataAccessException hierarchy,
including trandation of database-specific SQL error codes to meaningful exception classes. It supports both
JTA and JDBC transactions, via respective Spring transaction managers.

This module implements Spring ORM/DA O support for Castor JDO, consisting of a CastorTemplate analogous
to JdbcTemplate, a Castorlnterceptor, and a Castor transaction manager. The major goal is to allow for clear
application layering, with any data access and transaction technology, and for loose coupling of application
objects. No more business service dependencies on the data access or transaction strategy, no more hard-coded
resource lookups, no more hard-to-replace singletons, no more custom service registries. One simple and
consistent approach to wiring up application objects, keeping them as reusable and free from container
dependencies as possible. All the individual data access features are usable on their own but integrate nicely
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with Spring's application context concept, providing XML-based configuration and cross-referencing of plain
JavaBean instances that don't need to be Spring-aware. In a typical Spring app, many important objects are
JavaBeans. data access templates, data access objects (that use the templates), transaction managers, business
services (that use the data access objects and transaction managers), web view resolvers, web controllers (that
use the business services), and so on.

5.3.2. JDOManager setup in a Spring container

To avoid tying application objects to hard-coded resource lookups, Spring allows you to define resources like a
JDBC DataSource or a Castor JDOManager as beans in an application context. Application objects that need to
access resources just receive references to such pre-defined instances via bean references (the DAO definition
in the next section illustrates this). The following excerpt from an XML application context definition shows
how to set up a JDBC DataSource and a Castor JIDOManager on top of it:

<beans>

<bean i d="nyDat aSour ce"
cl ass="org. apache. conmons. dbcp. Basi cDat aSour ce"
destroy- net hod="cl ose" >
<property name="driverC assName" val ue="org. hsqgl db.j dbcDriver" />
<property name="url" val ue="j dbc: hsqgl db: hsqgl : / /| ocal host: 9001" />
<property name="usernane" val ue="sa" />
<property name="password" value="" />

</ bean>

<bean i d="nyJDOVanager"

cl ass="org. castor. spring.orm Local Cast or Fact or yBean" >
<property nanme="dat abaseNane" val ue="test" />
<property name="configLocati on" val ue="cl asspat h: j do-conf.xm" />
</ bean>

</ beans>

Note that switching from a local Jakarta Commons DBCP BasicDataSource to a JNDI-located DataSource
(usually managed by an application server) isjust a matter of configuration:

<beans>

<bean i d="nyDat aSour ce"
cl ass="org. spri ngfranmewor k. j ndi . Jndi Obj ect Fact or yBean" >
<property name="j ndi Nane" val ue="j ava: conp/ env/j dbc/ nmyds" />
</ bean>

</ beans>

You can aso access a JNDI-located SessionFactory, using Spring's JndiObjectFactoryBean to retrieve and
exposeit. However, that istypically not common outside of an EJB context.

5.3.3. The CastorTemplate

The basic programming model for templating looks as follows, for methods that can be part of any custom data
access abject or business service. There are no restrictions on the implementation of the surrounding object at
all, it just needs to provide a Castor JDOManager. It can get the latter from anywhere, but preferably as bean
reference from a Spring application context - via a smple setJDOManager(..) bean property setter. The
following snippets show a DAO definition in a Spring container, referencing the above defined JDOManager,
and an example for a DAO method implementation.
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<beans>
<bean i d="nyProduct Dao" cl ass="or g. exol ab. cast or. dao. Product Daol npl ">
<property name="JDOVanager"><ref bean="j doManager"/></property>
</ bean>
</ beans>

public class Product Daol npl inplenments ProductDao {
private Castor castorTenpl ate;

public voi d setJDOvanager (JDOVanager jdoManager) {
t hi s. castor Tenpl at e = new Cast or Tenpl at e(j doManager) ;
}

public Collection |oadProductsByCategory(final String category)
throws DataAccessException {
return (Coll ection) this.castorTenpl ate. execut e(
new Cast or Cal | back() {
publ i c Object dol nCastor(Database database) throws PersistenceException {
dat abase. begi n() ;
OQLQuery query = database. get OQL("sel ect p from org. exol ab. cast or. dao. ProductDao p " +
" where p.category = ?");
qguery. bi nd(cat egory);
QueryResults results = query. execute();
dat abase. commi t () ;
return Collections.list();

A callback implementation can effectively be used for any Castor data access. CastorTemplate will ensure that
Database instances are properly opened and closed, and automatically participate in transactions. The template
instances are thread-safe and reusable, they can thus be kept as instance variables of the surrounding class.

For simple single step actions like a single find, load, saveOrUpdate, or delete call, CastorTemplate offers
alternative convenience methods that can replace such one line callback implementations. Furthermore, Spring
provides a convenient CastorDaoSupport base class that provides a setJDOManager(..) method for receiving a
JDOManager, and getJDOManager() and getCastorTemplate()for use by subclasses.

In combination, this allows for very smple DAO implementations for typical requirements:

public class Product Daol npl extends Hi bernat eDaoSupport
i npl enents Product Dao {

public Coll ection |oadProductsByCategory(String category)
t hrows Dat aAccessException {
return this.getCastorTenplate().find("select p from
test. Product product where p.category=?", category);

}
}

5.3.4. Implementing Spring-based DAOs without callbacks

As aternative to using Spring's CastorTemplate to implement DAOs, data access code can also be writtenin a
more traditional fashion, without wrapping the Hibernate access code in a callback, while still complying to
Spring's generic DataAccessException hierarchy. Spring's CastorDaoSupport base class offers methods to
access the current transactional Database and to convert exceptions in such a scenario; similar methods are also
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available as static helpers on the JDOManagerUtils class. Note that such code will usually pass "false" into the
getDatabased(..) method's "alowCreate" argument, to enforce running within a transaction (which avoids the
need to close the returned Database, asit's lifecycle is managed by the transaction).

public class Product Daol npl extends Hi bernat eDaoSupport
i npl enents Product Dao {

public Collection |oadProductsByCategory(String category)
t hrows Dat aAccessException, MyException {

Dat abase dat abase = get Dat abase(get JDOvanager (), fal se);

try {
Li st result = database.find( "select p fromtest.Product p where " +

' product.category=?", category, Castor.STRING;
if (result == null) {

throw new MyException("invalid search result");
}

return result;
} catch (PersistenceException ex) {
t hrow convert Cast or AccessExcepti on(ex) ;
}
}
}

The major advantage of such direct Castor JDO access code is that it allows any checked application exception
to be thrown within the data access code, while CastorTemplate is restricted to unchecked exceptions within the
callback. Note that one can often defer the corresponding checks and the throwing of application exceptions to
after the callback, which still alows working with CastorTemplate. In general, the CastorTemplate class
convenience methods are simpler and more convenient for many scenarios.

5.3.5. Programmatic transaction demarcation

Transactions can be demarcated in a higher level of the application, on top of such lower-level data access
services spanning any number of operations. There are no restrictions on the implementation of the surrounding
business service here as well, it just needs a Spring PlatformTransactionManager. Again, the latter can come
from anywhere, but preferably as bean reference via a setTransactionManager(..) method - just like the
productDA O should be set via a setProductDao(..) method.

The following snippets show a transaction manager and a business service definition in a Spring application
context, and an example for a business method i mplementation.

<beans>
<bean i d="nyTxManager"
cl ass="org. castor. spring. orm Cast or Transact i onManager " >
<property name="j doManager" ref="nyJDOVanager" />
</ bean>
<bean i d="nyProduct Servi ce" class="product. Product Servicel npl ">
<property name="transacti onManager" ref="nyTxManager" />
<property name="product Dao" ref="mnmyProduct Dao" />
</ bean>
</ beans>

public class Product Servicel npl inplenents ProductService {
private Transacti onTenpl ate transacti onTenpl ate

private ProductDao product Dao;
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public void setTransacti onManager (Pl at f or nifr ansact i onManager transacti onManager) {
this.transacti onTenpl ate = new Transacti onTenpl at e(transacti onManager);

}

public voi d setProduct Dao( Product Dao product Dao) {
this. product Dao = product Dao;

}

public void increasePriceC All ProductslnCategory(final String category) {
this.transacti onTenpl at e. execut e(
new TransactionCal | backW t hout Resul t () {
public void dol nTransacti onW t hout Resul t (Transacti onSt atus status) {
Li st product sToChange = product DAO. | oadPr oduct sByCat egor y( cat egory)
// do the price increase..

5.3.6. Declarative transaction demarcation

Alternatively, one can use Spring's declarative transaction support, which essentially enables you to replace
explicit transaction demarcation API callsin your Java code with an AOP transaction interceptor configured in
a Spring container. This allows you to keep business services free of repetitive transaction demarcation code,
and alows you to focus on adding business logic which is where the real value of your application lies.
Furthermore, transaction semantics like propagation behavior and isolation level can be changed in a
configuration file and do not affect the business service implementations.

<beans>

<bean id="nyTxManager"
cl ass="org. castor.spring.orm CastorTransacti onManager " >
<property name="j doManager" ref="nyJDOVanager" />

</ bean>

<bean id="nyProduct Servi ce"
cl ass="org. spri ngfranmewor k. aop. f ramewor k. Pr oxyFact or yBean" >
<property name="proxylnterfaces" val ue="product. Product Servi ce" />
<property name="target">
<bean cl ass="product. Def aul t Product Servi ce" >
<property name="product Dao" ref="mnmyProduct Dao" />
</ bean>
</ property>
<property name="inter ceptor Nanes" >

<list>
<val ue>nyTxl nt er cept or </ val ue><!-- the transaction interceptor (configured el sev
</list>
</ property>
</ bean>
</ beans>

public class Product Servicel npl inplenents Product Service {
private ProductDao product Dao;

public voi d setProduct Dao( Product Dao product Dao) {
this. product Dao = product Dao;

}
/'l notice the absence of transaction demarcation code in this nethod
/1 Spring's declarative transaction infrastructure will be demarcating

//transacti ons on your behal f

public void increasePriceC Al | ProductslnCategory(final String category) {
Li st product sToChange = this. product DAO. | oadPr oduct sByCat egor y( cat egory)
/1
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Spring's Transactionl nterceptor alows any checked application exception to be thrown with the callback code,
while TransactionTemplate is restricted to unchecked exceptions within the callback. TransactionTemplate will
trigger a rollback in case of an unchecked application exception, or if the transaction has been marked
rollback-only by the application (via TransactionStatus). Transactionlnterceptor behaves the same way by
default but allows configurable rollback policies per method.

The following higher level approach to declarative transactions doesn't use the ProxyFactoryBean, and as such
may be easier to useif you have alarge number of service objects that you wish to make transactional .

Note

You are strongly encouraged to read the section entitled Section 9.5, “Declarative transaction
management” if you have not done so already prior to continuing.

<?xm version="1.0" encodi ng="UTF- 8" ?>
<beans xm ns="http://ww. spri ngframewor k. or g/ schena/ beans"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xm ns: aop="http://ww. spri ngframewor k. or g/ schena/ aop"
xm ns: tx="http://ww. springframework. org/ schena/tx"
xsi : schemaLocati on="
htt p: // ww. spri ngf ranewor k. or g/ schena/ beans http://ww. spri ngfranework. or g/ schena/ beans/ spri ng- beans- 2. 0.
http://ww. springframework. org/ schema/tx http://ww. springframework. org/schema/t x/spring-tx-2,0.xsd
htt p: // ww. spri ngf ranewor k. or g/ schena/ aop http://ww. spri ngfranework. or g/ schena/ aop/ spri ng- aop- 2. 0. xsd" >

<!-- JDOVanager, DataSource, etc. omtted -->

<bean i d="nyTxManager"
cl ass="org. castor.spring.orm Castor Transact i onManager " >
<property name="jdoManager" ref="myJDOVanager" />

</ bean>

<aop: confi g>
<aop: poi ntcut id="product Servi ceMet hods"
expressi on="execution(* product.ProductService.*(..))" />
<aop: advi sor advi ce-ref="txAdvi ce"
poi nt cut - r ef =" pr oduct Ser vi ceMet hods" />
</ aop: confi g>

<t x:advi ce id="txAdvi ce" transaction-manager ="nyTxManager" >
<tx:attributes>
<t x: net hod nanme="i ncreasePri ce*" propagati on="REQU RED" />
<t x: met hod name="someQ her Busi nessMet hod"
propagat i on="REQUI RES_NEW />
<t x: met hod name="*" propagati on="SUPPORTS" read-only="true" />
</tx:attributes>
</tx: advi ce>

<bean i d="nyProduct Servi ce" class="product. Si npl eProduct Service">
<property name="product Dao" ref="nmyProduct Dao" />
</ bean>

</ beans>

5.3.7. Transaction management strategies

Both TransactionTemplate and Transactioninterceptor delegate the actual transaction handling to a
PlatformTransactionManager instance, which can be a CastorTransactionManager (for a single Castor
JDOManager, using a ThreadLocal Database under the hood) or a JdaTransactionManager (delegating to the
JTA subsystem of the container) for Castor applications. You could even use a custom
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PlatformTransactionManager implementation. So switching from native Castor transaction management to
JTA, such as when facing distributed transaction requirements for certain deployments of your application, is
just a matter of configuration. Simply replace the Castor transaction manager with Spring's JTA transaction
implementation. Both transaction demarcation and data access code will work without changes, as they just use
the generic transaction management APIs.

For distributed transactions across multiple Castor JDOManager instances, simply combine
JaTransactionManager as a transaction strategy with multiple Local CastorFactoryBean definitions. Each of
your DAOs then gets one specific JIDOManager reference passed into it's respective bean property. If al
underlying JDBC data sources are transactional container ones, a business service can demarcate transactions
across any number of DAOs and any number of session factories without special regard, aslong as it is using
JaTransactionManager as the strategy.

<beans>

<bean i d="nyDat aSour cel"
cl ass="org. spri ngframewor k. j ndi . Jndi Obj ect Fact or yBean" >
<property nanme="j ndi Nane val ue=" java: conp/env/jdbc/ nydsl" />
</ bean>

<bean i d="nyDat aSour ce2"
cl ass="org. spri ngfranmework. j ndi . Jndi Obj ect Fact or yBean" >
<property nanme="j ndi Nane" val ue="j ava: conp/ env/j dbc/ nyds2" />
</ bean>

<bean i d="nyJDOVanager 1"

cl ass="org. castor. spring. orm Local Cast or Fact or yBean" >
<property nanme="dat abaseNane" val ue="test1" />
<property name="configLocati on" val ue="cl asspat h: jdo-conf-1.xm" />
</ bean>

<bean i d="nyJDOvanager 2"

cl ass="org. castor.spring.orm Local Cast or Fact or yBean" >
<property nanme="dat abaseNane" val ue="test2" />
<property name="configLocati on" val ue="cl asspat h: jdo-conf-2.xm" />
</ bean>

<bean i d="nyTxManager"
cl ass="org. springframework. transaction.jta.JtaTransacti onManager" />

<bean i d="nyProduct Dao" cl ass="product. Product Daol npl ">
<property name="j doManager" ref="nyJDOVanager1" />
</ bean>

<bean i d="nyl nvent oryDao" cl ass="product. | nventoryDaol npl ">
<property nanme="jdoManager" ref="myJDOVanager?2" />

</ bean>
<l-- this shows the Spring 1.x style of declarative transaction configuration -->
<l-- it is totally supported, 100%legal in Spring 2.x, but see also above for the sleeker, Spring 2.0 s

<bean i d="nyProduct Servi ce"
cl ass="org. spri ngfranmework. transaction.interceptor. Transacti onProxyFact or yBean" >
<property nanme="transacti onManager" ref="nyTxManager" />
<property nanme="target">
<bean cl ass="product. Product Servi cel npl ">
<property nanme="product Dao" ref="nyProductDao" />
<property name="inventoryDao" ref="nylnventoryDao" />
</ bean>
</ property>
<property name="transactionAttri butes">
<pr ops>
<prop key="increasePrice*">PROPAGATI ON_REQUI RED</ pr op>
<prop key="sonmeQt her Busi nessMet hod" >
PROPAGATI ON_REQUI RES_NEW
</ prop>
<prop key="*">PROPAGATI ON_SUPPORTS, r eadOnl y</ pr op>
</ props>
</ property>
</ bean>

</ beans>
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Both CastorTransactionManager and JaTransactionManager allow for proper JVM-level cache handling with
Castor - without container-specific transaction manager lookup or JCA connector (as long as not using EJB to
initiate transactions).

CastorTransactionManager can export the JIDBC Connection used by Castor to plain JDBC access code, for a
specific DataSource. This allows for high-level transaction demarcation with mixed Castor/JDBC data access
completely without JTA, as long as you are just accessing one database! CastorTransactionManager will
automatically expose the Castor transaction as JDBC transaction if the passed-in JDOManager has been set up
with a DataSource (through the "dataSource" property of the L ocal CastorFactoryBean class).

Alternatively, the DataSource that the transactions are supposed to be exposed for can also be specified
explicitly, through the "dataSource” property of the CastorTransactionManager class.

5.4. Build instructions

5.4.1. Prerequisites

In order to build the Sping ORM module for Castor JDO, you will have the following requirements met on your
system:

* Download and install Maven 2
+ Download and install a Subversion client.

As this project uses Maven 2 for build and deployment, all required compile-time dependencies will
automatically be resolved by Maven 2 and deployed into your local Maven 2 repository.

5.4.2. Building the Spring ORM module

This section describes how to build the Spring module from a command line using Maven 2. Whilst there is
support for Maven 2 in various IDEs (including e.g. Eclipse, IDEA, €tc.), using the Maven command line
seems to be the most adequate least common denominator.

This section assumes that you have ckecked out the latest sources from the SVN repsitory for the Spring ORM
module for Castor JDO. Instructions for doing so are provided here.

Open acommand line (shell) on your system, and issue the following commands:

> nmvn jar

Above command will compile the sources and create the distribution JAR in thet ar get directory of the project
root.

To install the newly created distribution JAR into your local Maven 2 repository, please issue the following
command:

> nmvn install
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To create the complete project documentation - in addition to the distribution assembly, pleaseissue ...

> nv/n site
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specification

6.1. JPA annotations - Motivation

It has always been a goal of the Castor JDO project to eventually fully support the JPA specification and
become afirst class JPA provider that can e.g. be easily integrated with Spring ORM. Whilst full complianceis
till work in progress, there are several small areas where sufficient progress has been made, and where partial
support will be made available to the user community.

One such areais (partial) support for JPA annotations. This chapter highlights how JPA-annotated Java classes
can be used with Castor JDO to persist such classes through the existing persistence framework part of Castor,
without little additional requirements.

The following sections describe ...

1. The prerequisites.

2. The current limitations.

3. The supported JPA annotations.

4. How to use Castor JDO to persist JPA-annotated classes.

5. How to use Castor JDO as Spring ORM provider to persist JPA-annotated classes.

6.2. Prerequisites and outline

The following sections assume that you have a (set of) JPA-annotated domain classes which you would like to
persist using Castor JDO.

As such, we explain how to enlist those classes with Castor JDO (through the JDOd assDescri pt or Resol ver
interface, so that Castor JDO will be able to find and work with your JPA-annotated classes. In addition, we
explain how to achieve the same with Spring ORM and the Spring ORM provider for Castor JDO.

By the end of this chapter is should become obvious that Castor JDO is well-prepared to integrate with the
annotation part of the JPA specification, although support for JPA annotations is currently limited.

6.3. Limitations and Basic Information

6.3.1. persistence.xml

In Castor JPA there is no use or support for a JPA persi stence. xm configuration file for now. All required
configuration needs to be supplied by one of the following means:

» Castor JDO configuration file.
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e JDOC assDescri pt or Resol ver configuration.

» Spring configuration file for the Spring ORM provider for Castor JDO.

6.3.2. JPA access type and the placing of JPA annotations

Because Castor does not support direct field access, this feature is not supported by Castor JPA. Thus all
annotations have to be defined on the getter methods of the fields. If JPA related annotations are found on
fields, Castor will throw an exception.

6.3.3. Primary Keys

Primary keys made of single fields are supported by Castor as defined in the JPA specification (through the use
of the @d annotation). If you need to define composite primary keys, please note that that Castor does not
support relations with composite primary keys.

If you still want to persist single classes with the use of composite primary keys, none of the available JPA
annotations (@nbeddedl d Oor @ dd ass) is supported as such. Instead Castor uses a kind of ad-hoc 1dd ass
mechanism. Simply define multiple @ d annotations on the fields that make up your composite primary key,
and Castor JDO will internally create the relevant constructs.

6.3.4. Inheritance, mapped superclasses, etc.

These JPA annotations are currently not supported by Castor JDO. For now, you can only define entities.

6.3.5. Relations

Besides the fact, that Castor does not support composite primary keysin relations, there are some limitations on
the different kinds of relations between entities. For detailed information, please read the documentation about
the different relations types further below.

6.4. An outline of JPA-Annotations

S ... Supported
PS ... Partially Supported
NS... Not Supported

Table6.1. JPA-Annotations

Annotation Supported Comment
AssociationOverride NS

AssociationOverrides NS

AttributeOverride NS

AttributeOverrides NS

Basic S See information on Castor fetch
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Annotation Supported Comment
types!

Column PS Supported: column name, nullable

ColumnResult NS

DiscriminatorColumn NS Castor does not support Joined
Table Class Hierachy.

DiscriminatorValue NS Castor does not support Joined
Table Class Hierachy.

Embeddable NS

Embedded NS

Embeddedid NS Castor does not support composed
primary keys embedded in classes
of their own.

Entity S This annotation is needed to tell
Castor that this Class is an entity.

EntityListeners S

EntityResult NS

Enumerated S

ExcludeDefaultListeners S

ExcludeSuperclassListeners S

FieldResult NS

GeneratedValue NS

Id S Use this annotation to make afield
aprimary key (or part of it).

IdClass NS Castor creates |dClass-like
behaviour implicity when you
define multiple Id fields. Castor
does not support composed
primary keysin relations!

Inheritance NS

JoinColumn PS Supported: name

JoinColumns NS Thisis not supported because
Castor does not support composed
keysinrelations.

JoinTable PS Supported: name, joincolumns,
inverseJoincolumns

Lob S

ManyToMany PS thisis not tested properly yet.

Castor (1.3.3)

271



Castor JDO - Support for the JPA specification

Annotation Supported Comment

ManyToOne PS Supported: targetEntity, fetch,
optional, cascade - Relations
MUST BE optional! Required
relations are not supported.

MapKey NS

MappedSuperclass NS

NamedQuery S This annotation is used to specify a
named query in OQL.

NamedQueries S This annotation specifies an array
of named queries

NamedNativeQuery S This annotation is used to specify a
native SQL named query.

NamedNativeQueries S This annotation specifies an array
of named native queries.

OneToMany PS Supported: targetEntity, fetch,
mappedBYy, cascade

OneToOne PS Supported: targetEntity, fetch,
optional, cascade - Relations
MUST BE optional! Required
relations are not supported.

OrderBy NS

PersistenceContext NS

PersistenceContexts NS

PersistenceProperty NS

PersistenceUnit NS

PersistenceUnits NS

PostL oad S

PostPersist S

PostRemove S

PostUpdate S

PrePersist S

PreRemove S

PreUpdate S

PrimaryK eyJoinColumn NS

PrimaryK eyJoinColumns NS

QueryHint NS

SecondaryTable NS

Castor (1.3.3)

272



Castor JDO - Support for the JPA specification

Annotation Supported Comment
SecondaryTables NS

SequenceGenerator NS

SglResultSetM apping NS

SqlResultSetM appings NS

Table PS Supported: name
TableGenerator NS

Temporal S

Transient S

UniqueConstraint NS

Version NS

6.5. Usage of JPA annotations - Configuration

This selection of HOW-TOs will show you how to persist JPA-annotated classes with Castor JDO, and will
outline the required steps for each of the following cases:

1:1 relations

* 1:M relations

* M:N relations

Singular (stand-alone) entities

6.5.1. HOW-TO persist a single class (@Entity, @Table, @Id)

The goal is to take an existing JPA-annotated class Si ngl e and persist it with Castor JDO. Let's first have a
ook at the domain class itsalf, first without JPA annotattions.

public class Single {

private int id;

private String nane;

public int getld() { ...

}

public void setld(int id) { ... }

public String getNane() { ...

}

public void setNane(String name) { ... }

Here's the same class again, this time with JPA annotations.

@ntity

@abl e( name="nySi ngl eTabl e")
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public class Single {
private int id;
private String nane;

@d

@Col um( name="i d")

public int getld() { ... }

public void setld(int id) { ... }
public String getNanme() { ... }

public void setNane(String name) { ... }

As shown, the class Si ngl e is mapped against the table nySi ngl eTabl e, and its fieldsi d and nare are mapped
to the columns i d and nane, where the column name for the i d property is supplied explicitly and where the
column name for the nane property is derived from the property itself.

Next point is to create an DAO interface and its implementation where we will be using Cast or DaoSuppor t
from Castor's support for Spring ORM to implement the required methods.

public interface SingleDao {
voi d save(Single single);
Single get(int id);
voi d del ete(Single single);
}
public class SingleCastorDao extends CastorDaoSupport inplenents SingleDao {
public void del ete(Single single) {

t hi s. get Cast or Tenpl at e() . renove(singl e);
}

public Single get(int id) {
return (Single) this.getCastorTenplate().load(Single.class, new Integer(id));
}

public void save(Single single) {
t hi s. get Cast or Tenpl ate(). create(single);
}

There's one small final code change needed: For Castor to be able to work with JPA-annotated classes, you
have to configure an instance of JDOC assDescri pt or Resol ver and pass it to your JDOVanager , €lse Castor
won't be able to see those class files. Simply add the individual classes one by one or the package(s) as shown
below:

JDOC assDescri pt or Resol ver resol ver = new JDOC assDescri pt or Resol ver | npl ();
resol ver. addd ass(org. castor.jpa. Single.class);

/] or alternatively you can add the package:

resol ver . addPackage("org. castor.jpa");

I nput Sour ce jdoConfiguration = ...;
JDOManager . | oadConfi gurati on(jdoConfiguration, null, null, resolver);

JDOVanager j doManager = JDOvanager. createl nstance("j pa- extensi ons");
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6.5.2. HOW-TO persist a 1:1 relation (@OneToOne)

The goal is to take the existing JPA-annotated classes oneTone_A and OneTone_B and persist them with
Castor JDO. Let'sfirst have alook at the domain classes themselves, this time with JPA annotations already in
place.

@ntity
public class OneToOne_A {

private int id,
private String title;

@d

@Col um(nanme = "id")

public int getld() { ... }

public void setld(int id) { ... }

@ol um(nane = "nane")

public String getTitle() { ... }

public void setTitle(String title) { ... }
}
@ntity

@abl e( name="0OneToOne_B")
public class B {

private int id,

private String nane;
private OneToOne_A obj A

@d
@ol um(nanme = "

id"
public int getld()

)
{ ...}
public void setld(int id) { ... }

@Col um(name = "nane")
public String getNane() { ... }

public void setNane(String nanme) { ... }

@neToOne( opti onal =f al se)
public OneToOne_A get OneToOne_A() { ... }

public void set OneToOne_a(OneToOne_A objA) { ... }

As shown, the class cneTone_A is mapped against the table omeTone_A (implicit mapping), and the B against
the table oneTone- B (explicit mapping). Please note the @neTone annotation that specifies the 1:1 relation
from class B to class oneTotne_A.

As with the example shown further above, do not forget to register al classes involved with the
JDOd assDescri pt or Resol ver as shown below:

JDOClassDescriptorResolver fragment:

resol ver. addd ass(org. castor.jpa. OneToOne_A. cl ass);
resol ver. addd ass(org. castor.jpa. B.cl ass);

or with the addPackage method:
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resol ver . addPackage("org. castor.jpa");

6.5.3. Persist one to many relation (@OnetoMany)

First we have to annotate our java classes.

@ntity
@abl e( name="OneToMany_act or")
public class Actor {

private int svnr;
private String |astnane;
private String firstnane;

@d
public int getSvnr() { ... }
public void setSvnr(int svnr) { ... }

@Col um( name="sur nane")
public String getLastname() { ... }
public void setlLastnane(String lastnane) { ... }

@Col um( nanme="first nane")

public String getFirstnane() { ... }

public void setFirstnane(String firstnane) { ... }
}
@ntity

@rabl e( nane="OneToMany_br oadcast ")
public class Broadcast {

private int id,
private String nang;
private Collection<Actor> actors;

@d
public int getld() { ... }

public void setld(int id) { ... }
public String getName() { ... }
public void setNane(String nanme) { ... }

@neToMany(target Entity=Actor.class, mappedBy="actor _id")
public Coll ection<Actor> getActors() { ... }

public void setActors(Collection<Actor> actors) { ... }

What you seeis that with the small maodification you can persist one to many relations easily.

Last don't forget to change your JDOClassDescriptorResolver accordingly.

6.5.4. HOW-TO create and use a named query (@NamedQuery)

The @anedQuery annotation is used to specify a named query in castor's own query language (OQL) and it is
expressed in metadata. The annotation takes the nanme and an OQL query as parameters.

To define anamed query, we first need a persistence entity where we can attach the @anedQuer y annotation.

package your. package;
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@ntity
@NanmedQuery(name = "findPersonByNane",

query = "SELECT p FROM your. package. Person p WHERE p. nane = $1")
public class Person {

private |long id;
private String nane;

@d
public long getld() {...}

public void setld(final long id) {...}
public String getName() {...}

public void setNane(final String name) {...}

As you can see, we defined a query using the name fi ndPersonByNarme. The query itself uses $1 as a
placeholder in its WHERE-clause, which must be bound when executing the query.

The following code sampleillustrates how to execute the named query defined above:

Dat abase db = j doManager. get Dat abase() ;

db. begi n();

final OQLQuery query = db. get NamedQuery("fi ndPersonByNane");
qguery. bi nd(" Max Must ernmann");

final QueryResults queryResults = query.execute();

final Person queriedPerson = (Person) queryResults.next();
queryResul ts. cl ose();

db. comm t ();

ooOoo

Let's have a closer look on some of the lines from this example.

0 ... createsan OQL query using the above defined named query.
O .. bindsthe placeholder $1 to avalue.
O ... executesthe query and handle the results.

6.5.5. HOW-TO create and use multiple named queries (@NamedQueries)

The @vamedQuer i es annotation is used to specifiy multiple named queries.

package your. package;

@ntity
@NamedQueri es({
@NarmredQuery(name = "findPersonByNane",
query = "SELECT p FROM your. package. Person p WHERE p. nane = $1"),
@NanmedQuery(name = "findPersonByld",
query = "SELECT p FROM you. package. Person p WHERE p.id = $1")
})

public class Person {

private |long id;
private String nane;

@d
public long getld() {...}

public void setld(final long id) {...}

public String getNane() {...}
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public void setNane(final String nane) {...}

In the obove example we defined two named queries, namly fi ndPer sonByNarme and fi ndPersonByl d. The
usage of each query isidentical to the usasage of a single named query.

Dat abase db = j doManager . get Dat abase() ;

db. begi n();

final OQLQuery query = db. get NamedQuery("findPersonByld");
qguery. bi nd(1000L) ;

final QueryResults queryResults = query.execute();

final Person queriedPerson = (Person) queryResults.next();
gueryResul ts. cl ose();

db. commit ();

6.5.6. HOW-TO create and use a named native query
(@NamedNativeQuery)

A named native query is a named query using native SQL syntax instead of castor's own query language. The
handling of the annotation is similar to named queries.

First we need a entity to attach a query.

@ntity
@rabl e(nane = personTabl e)
@NarredNat i veQuery(name = "sel ect Al | Persons”,
query = "SELECT * FROM personTabl e")
public class Person {

private long id;
private String nane;

a@d
public long getld() {...}

public void setld(final long id) {...}
public String getNanme() {...}

public void setNane(final String nane) {...}

Although the query itself is written in native SQL syntax, we - again - use a 0QLQuery object to execute the
query.

Dat abase db = j doManager . get Dat abase();

db. begi n();

final OQLQuery query = db. get NamedQuery("sel ect Al | Persons");
final QueryResults queryResults = query.execute();

... //process the results

queryResul ts. cl ose();

db. comm t () ;

6.5.7. HOW-TO create and use multiple named native queries
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(@NamedNativeQueries)

The @iamedNat i veQuer i es annotation is used to specifiy multiple named native SQL queries.

package your. package;
@Entity
@abl e(nanme = personTabl e)
@NarmedNat i veQueri es({
@NarmedNat i veQuery(name = "sel ect Al | Persons",
query = "SELECT * FROM personTabl e"),
@NanmedNat i veQuery(name = "findMist er mann",
query = "SELECT * FROM personTabl e WHERE nane=' Max Misternmann' and i d=1000")
b

public class Person {

private |ong id;
private String nane;

@d
public long getld() {...}

public void setld(final long id) {...}
public String getNane() {...}

public void setNane(final String nane) {...}

As we have dready seen, the usage of the two above defined queries is equivalent to the usage of a single
named native query.

Dat abase db = j doManager . get Dat abase() ;

db. begi n();

final OQLQuery query = db. get NamedQuery("findMustermann");
final QueryResults queryResults = query.execute();

final Person maxMistermann = (Person) queryResults.next();
queryResul ts. cl ose();

db. commi t ();

6.5.8. HOW-TO use persistence callbacks

The following annotations can be used for handling persistence callbacks via JPA:

* PostLoad
* PrePersist
* PostPersist
e PreUpdate
» PostUpdate
» PreRemove

¢ PostRemove
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Additionally, there are the following listener-related annotations.

« EntityListeners
« ExcludeDefaultListeners
» ExcludeSuperclassListeners

S0, here's a basic usage example:

@ntity

public class Person {
private final Log | og = LogFactory.getLog(this.getC ass());

private long id;
private String nane;

@d

public long getld() {
return id;

}

public void setld(final long id) {
this.id = id;
}

public String getName() {
return nane;
}

public void setNane(final String nane) {
thi s. name = nane;
}

@post Load
protected void testPostLoadCal | backHooki ng() {
| og. debug(String.format ("Hello from  PostlLoad . My nane is ¥%.",
this. nane));

}

@r ePer si st
protected void validateCreation() {
i f (this.nane.equal s("Max Misternmann")) {
t hrow new Persi st enceExcepti on(String. format (
"Person nustn't be called %.", this.nane));

}

@ost Per si st
protected void validatePersistence() {
i f (this.nane.equal s("Manfred Musternmann")) {
t hrow new Persi st enceException(String.format (
"Person shouldn't be called % either.", this.nane));

}

@r eRenpbve
protected voi d validateRenmoval () {
if (this.nane.equal s("Max Musterfrau")) {
t hrow new Persi st enceException(this.name + " nustn't be renoved.");
}

}

@ost Renpbve
protected void validateDeletion() {
if (this.nane.equal s("Manfred Musterfrau")) {
t hrow new Persi st enceException(this. name
+ " shouldn't be renoved either.");

}
@°r eUpdat e
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protected void validateMdification() {
i f (this.nane.equal s("Max Misterfrau")) {
t hrow new Persi st enceException(String.format(
"Person nmustn't be renaned to %.", this.nanme));

}
@Post Updat e
protected voi d validateUpdati ng() {
if (this.nane.equal s("Hans Wirst")) {

t hrow new Persi st enceException(String.format (
"Person shouldn't be renaned to % either.", this.nanme));

As one can see from this example, such callbacks can e.g. be used for handling validation based on CRUD
(create, retrieve, update, delete) operation events.

Furthermore, there are possibilites to define listeners which allow for decoupling callback handling from
entities.

Here's an example for that:

@ntity
@ntityLi steners(DoglLi stener. cl ass)
public class Dog extends Ani mal {
private long id;
@d

public long getld() {
return id;
}

public void setld(final long id) {
this.id = id;
}

}

/1 Corresponding |istener.
public class DogLi stener {

@ost Per si st

prot ected voi d post Persi st DogLi stener () {
/1 Do sonet hi ng.

}

Apart from that, Excl udeDef aul t Li st eners and Excl udeSuper cl assLi st ener s enable specifying exclusion of
listeners within an inheritance chain of entities.

6.5.9. HOW-TO use @Enumerated

Enuner at ed can be used to persist Enumtypes.

Here's an example:

@ntity
public class EnunkEntity {
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private |long id;
private StringEnum stringEnum
private O di nal Enum or di nal Enum

@d

public long getld() {
return id;

}

public void setld(final long id) {
this.id =id;
}

@Enuner at ed( STRI NG

public StringEnum get StringEnunm() {
return stringEnum

}

public void setStringEnun(final StringEnum stringEnun) {

this.stringEnum = stringEnum

}

publi ¢ O di nal Enum get Ordi nal Enun() {
return ordi nal Enum
}

public void setOdinal Enun(final Ordinal Enum ordi nal Enun) {

t hi s. ordi nal Enum = or di nal Enum

}

So, by default enums are serialized to their corresponding ordinal value representations for persistence. In this
case, it's also sufficient to skip explicitly defining so via Enurrer at ed. If serialization to respective string name

representations is preferred annotating accordingly is required.

6.5.10. HOW-TO use @Temporal

This annotation can be used to specify properties mapped to temporal data structures.

Example:

@ntity

public class Person {

private |long id;

private Date birthDate;
private Date another Date;
private Date yet Anot her Dat e;

@d

public long getld() {
return id;

}

public void setld(final long id) {
this.id =id;
}

@enpor al ( TI MESTAMP)
public Date getBirthDate() {
return birthDate;

}

public void setBirthDate(final Date birthDate) {

this.birthDate = birthDate;
}

@enpor al (TI ME)
public Date getAnot herDate() {
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return anot her Dat e;

}

public void set Anot her Dat e(fi nal Date anotherDate) {
thi s. anot her Dat e = anot her Dat e;

}

@enpor al ( DATE)
public Date get Yet Anot herDate() {
return yet Anot her Dat e;

}

public void setYet Anot herDat e(fi nal Date yet Anot herDate) {
thi s. yet Anot her Date = yet Anot her Dat e;
}

S0, it's possible to say which underlying DB-based field data structure to use (datetime, date or time).

6.5.11. HOW-TO use @Lob

Here's an example for that:

@ntity
public class LobEntity {

private |long id;
private String clob;
private byte[] bl ob;

@d

public long getld() {
return id,

}

public void setld(final long id) {
this.id =id;

}

@ob

public String getd ob() {
return cl ob;
}

public void setdob(final String clob) {
this.clob = cl ob;
}

@.ob

public byte[] getBlob() {
return bl ob;

}

public void setBlob(final byte[] blob) {
this.blob = bl ob;
}

Consequently, default behavior here is to serialize to cLoB for character-based data and to BLOB for data based
on byte arrays (i.e., files).

6.6. Integration with Spring ORM for Castor JDO
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This guide will show you how to enable the use of JPA annotations with Castor JDO in the context of Spring,
Spring ORM and the existing Spring ORM support for Castor JDO.

6.6.1. A typical sample

Let's look at a typical Spring configuration file that shows how to use Castor JDO with Spring as a Spring
ORM provider.

spring-config.xml

<beans xm ns="http://ww. springfranmewor k. or g/ schena/ beans"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xm ns: tx="http://ww. springfranmework. org/schena/tx"
xsi : schemaLocati on="htt p://ww. spri ngfranewor k. or g/ schema/ beans
http: // ww. spri ngfranewor k. or g/ schena/ beans/ spri ng- beans- 2. 0. xsd
http://ww. springframework. or g/ schema/ t x
htt p: // ww. spri ngf ranewor k. or g/ schena/ t x/ spri ng-tx-2.5. xsd" >

<l-- Enable transacti on support using Annotations -->
<t x:annotation-driven transaction-manager="transacti onManager" />

<bean id="transacti onManager"
cl ass="org. castor. spring.orm Castor Transact i onManager " >
<property name="JDOVanager" ref="jdoManager" />

</ bean>

<bean i d="j doManager"
cl ass="org. castor.spring.orm Local Castor Fact or yBean" >
<property name="dat abaseNane" val ue="dbNane" />
<property nanme="configlLocati on" val ue="jdo-conf.xm" />
</ bean>

<bean id="singl eDao" cl ass="Si ngl eCast or Dao" >
<property name="JDOVanager ">
<ref bean="jdoManager"/>
</ property>
</ bean>
</ beans>

Above Spring application context configures the following Spring beans:

* A factory bean for JDOManager instantiation
A Castor-specific transaction manager.
¢ The DAO implementation as shown above.

As shown above, the bean definition for the Jbovanager factory bean points to a Castor JDO configuration file
(j do- conf . xm ), whose content is shown below:

jdo-conf.xml

<! DOCTYPE j do- conf PUBLIC "-//EXOLAB/ Castor JDO Configuration DTD Version 1.0//EN'"http://castor.org/jdo-conf.dt
<j do- conf >
<dat abase nane="dbNane" engi ne="nysql ">
<driver url="jdbc:nysql://Iocal host: 3306/ single"
cl ass- nanme="com nysql . j dbc. Dri ver">
<param nane="user" val ue="user" />
<par am nane="passwor d" val ue="password" />
</driver>
<mappi ng href="mappi ng-enpty. xm " />
</ dat abase>
<transacti on-demarcati on node="|ocal " />
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</ j do- conf >

More on how to configure the Spring ORM provider for Castor JDO can be found at TBD.

6.6.2. Adding a JDod assDescri pt or Resol ver configuration

In order to use JPA-annotated classes with the Spring ORM provider for Castor JDO, you will have to use and
configure aJpod assDescri pt or Resol ver through an additional bean definition and link it to your JDOvanager
bean factory definition.

<beans xm ns="http://ww. springfranmework. or g/ schema/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: tx="http://wwm. springframework. or g/ schenma/ t x"
xsi : schemaLocati on="htt p://wwmv spri ngframework. or g/ schema/ beans http://ww. spri ngfranmework, or g/ schema/
http://ww. springframework. org/ schema/tx http://ww:. springfranmework. org/ schema/tx/spring-tx-2.5.xsd">

<bean i d="cl assDescri ptor Resol ver" ad
cl ass="org. castor.spring.orm C assDescri pt or Resol ver Fact or yBean" >
<property name="cl asses">
<list>
<val ue>org. castor.jpa.test. Singl e</val ue>
</list>
</ property>
</ bean>

<bean i d="j doManager"

cl ass="org. castor.spring.orm Local Cast or Fact or yBean" >

<property name="dat abaseNane" val ue="dbNanme" />

<property name="configlLocati on" val ue="jdo-conf.xm" />

<property name="cl assDescri ptor Resol ver" ref="cl assDescri ptorResol ver" /> ad
</ bean>

</ beans>

where ....

O Defines a JDoC assDescri pt or Resol ver bean enlisting all the Java (domain) classes that carry JPA
annotations.

O links the JDOO assDescriptorResol ver bean to the classDescriptorResol ver property of the
JDOvanager bean definition.

If your domain classes share a set of packages, it is aso possible to enlist those packages with the
JDOO assDescri pt or Resol ver bean, replacing the bean definition shown above as follows:

<bean i d="cl assDescri ptor Resol ver"
cl ass="org. castor.spring.orm C assDescri pt or Resol ver Fact or yBean" >
<property nanme="packages">
<list>
<val ue>org. castor.jpa.test</val ue>
</list>
</ property>
</ bean>

6.6.3. JPA Callbacks
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In order to enable JPA callbacks handling via Spring ORM following exemplary config snippet is required:

<bean i d="j doManager" cl ass="org. castor.spring.orm Local Cast or Fact or yBean" >
<property name="dat abaseNane" val ue="testSinple" />
<property name="configlLocation"
val ue="cl asspat h: org/ cast or/ j pa/ scenari o/ cal | backs/ der by-j do-conf.xm" />
<property name="cl assDescri ptor Resol ver" ref="cl assDescri ptorResol ver" />
<property name="cal | backl nterceptor" ref="jpaCal |l backHandl er" />
</ bean>

<bean i d="j paCal | backHandl er" cl ass="org. castor.jdo.jpa.info.JPACal | backHandl er" />

6.7. Castor JPA Extensions

This section describes all JPA-extensions provided by Castor.

6.7.1. @Cache and @CacheProperty

In order to get the maximum out of the chosen built-in or external cache engine Castor provides a generic way
to specify properties in a vendor-independent way. Castor allows for cache-tuning on a per-entity basis by
simply providing key-value pairs with the @achePr oper t y annotation in the @Cache container annnotation.

@ntity

@ache({
@acheProperty(key="type", val ue="ehcache"),
@CacheProperty(key="capacity", value="50")

})

@rabl e(nane="Cache_| i m ted")

public class LimtedCachingEntity inplenents CacheTestEntity {

private long id;
private String naneg;

@d

public long getld() {
return id;

}

public void setld(final long id) {
this.id =id;
}

public String getNane() {
return name;
}

public void setNane(final String name) {
thi s. name = nane;

}

@Cacheis based on Castor JDO and uses its default settings: ‘count-limited' as cache type with a capacity of 30
entries.
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7.1. Castor DDL Generator - An Introduction

Describes how to use the DDL Generator, and what features and options are currently supported.

Castor DDL Generator creates SQL scripts to drop/create tables, unique keys, sequences and so on based on the

input of a Castor JDO mapping file.

java org. castor.ddl gen. Main - m mappi ng. xm

Thiswill generate the SQL script mappi ng. sgl in the same directory mapping.xml is located.

7.1.1. DDL Generator Options

The DDL Generator has a number of different options which may be set. Some of them are specified at the
command line while others need to be configured through a property file. Most of the options are located in
global properties file org/ castor/ddl gen/ ddl gen. properties, but there are also some options that are

specific  for one database engine.

These DB-specific  properties can

or g/ cast or/ ddl gen/ engi ne/ <dat abase>/ <dat abase>. properti es.

7.1.1.1. Command Line Options

Table 7.1. Command line options

Option Args

Description Optional?

at

m filename

0 filename

Castor JDO mapping file Required
to generate DDL for.

Name of file the Optiona
generated DDL will be

written to. If not specified

the generated DDL will

be written to a file named

similar as the Castor JDO

mapping source file with

xml  extension being

replaced by sql.

e database engine

c filename

Name of database engine Optiona
to generate DDL for. The

engine used as default

can be gspecified with

org. castor. ddl gen. Def aul t Engi ne
option of global
propertiesfile.

Alternative globa Optional
properties file to be used
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Option Args Description Optional?
when generating DDL.

d filename Alternative database Optional
specific properties file to
be used when generating
DDL.

h Shows help/usage Optional
information.

7.1.2. Database Engines

The DDL Generator supports generation of SQL scripts for the following database engines:

Table 7.2. Description of the attributes

Name Database engine Property file

db2 DB/2 org/castor/ddlgen/engine/db2/db2.properties
derby Apache Derby org/castor/ddlgen/engine/derby/derby.propertie
hsgl Hypersonic SQL org/castor/ddIgen/engine/hsgl/hsgl.properties
mssql Microsoft SQL Server org/castor/ddlgen/engine/mssgl/mssql.propertie
mysql MySQL org/castor/ddlgen/engine/mysqgl/mysqgl.propertie
oracle Oracle org/castor/ddlgen/engine/oracle/oracl e.propertie
pointbase Borland Pointbase org/castor/ddl gen/engine/pointbase/poi ntbase.pr
postgresql PostgreSQL org/castor/ddlgen/engine/postgresql/postgresql. |
sapdb SAP DB/ MaxDB org/castor/ddl gen/engine/sapdb/sapdb.propertie
sybase Sybase org/castor/ddl gen/engine/sybase/sybase.properti

7.2. Using the Ant task for the Castor DDL Generator

Describes how to use the Ant task for the Castor DDL Generator and its features.

An dternative to using the command line as shown in the previous section, the Castor DDL Generator Ant
Task can be used to cal the DDL generator for class generation. The only requirement is that the
castor-<version>-anttasks.jar must be made available to your Ant installation.

7.2.1. Configuration

Please find below the complete list of parameters that can be set on the Castor source generator.

Table7.3.
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Attribute Description Required?

file The name of the Castor JDO Yes
mapping file to use as input for
DDL generation.

ddIFileName The name of the DDL file to be Yes
generated.

databaseEngine The name of database engine to Yes
generate DDL for.

global Properties Name of a custom (globa) No
properties file to be used during
DDL generation.

databaseEngineProperties Name of a custom database No

specific properties file to be used
during DDL generation.

Alternatively to specifying the file property, it is possible to work with a nested <FileSet> element or with the
dir property.

7.2.2. Example

Below is an example of how to use this task from within an Ant target definition named 'castor:ddl:src":

<target name="castor:ddl:src" depends="init"
description="CGenerate a DDL script froma JDO mapping file.">

<t askdef name="cast or-ddl gen"

<nkdir dir="generated" />

cl assnane="or g. castor. ant t ask. Cast or DDLGenTask"
cl asspat href ="castor. cl ass. path" />

<castor-ddl gen file="src/ main/resources/ mappi ng. xm "
ddl Fi | eNanme="t ar get / gener at ed/ ddl / mappi ng. sql "
dat abaseEngi ne="nysql "/ >

</target>

7.3. Castor DDL Generator - Type Mapping

This section describes the mapping between Castor sql type java.sgl.Types constant, java data type, sql type of
supported database.

Table7.4.

Castor JDBC Java
Type Type Object

MySQL Postgresdlacle Derby MSSQLSapDB DB2

Sybase HSQL PointBase

Type
BIT BIT javalangiBeo ESBQPLEBNOLEANAR BIT BOOLEAN BIT BIT BOOLEAN
FOR
BIT
DATA
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Castor JDBC Java
Type Type Object
Type

MySQL Postgre®ldlacle Derby M SSQLSapDB DB2

Sybase HSQL PointBase

TINYINTINY INjavalangiByteINEMAL L BWTALL BMTALLINNY INBMALLBWTALLINNY INTINY INSMALLINT

SMALLBWALL | &/El angSShédt L SNTAL L BAVTAL L SVTAL L BAVTAL L SNTAL L BMTAL L SWTALL BMVTAL L IWTALLINT

INTEGBRITEGHERvaland NiiégeERI TEGHRI TEGHRI TEGBRI TEGHRI TEGHRI TEGHRI TEGBERITEGBRI TEGER

BIGINTBIGINTjavalanddlGhTBIGINTNUMERBGGINTBIGINTINTEGHRGINTINTEGHRGINTNUMERIC

FLOAT FLOAT javalandiDQTeDOUBLELOAT FLOAT FLOAT FLOAT FLOAT FLOAT FLOAT FLOAT

PRECISION

DOUBLEOUBL fvalandiiuBleEOUBLEOUBLEOUBLEOUBLEOUBLEOUBLEOUBLEOUBLEOUBLE

PRECISRRECISION

PRECI SRRECI SION

PRECI SRRECI SRRECI SION

REAL REAL javalandg?Hédt REAL REAL REAL REAL DOUBLREAL REAL REAL REAL
PRECISION

NUM ERNUM ERE®a mathiBigEediRia! ERND M ERNUM ERNDM ERNDM ERNDM ERNDUM ERNUM ERNDMERIC

DECIMAIECIM Adva mat B(@veaiidél ERDECI M AIECIM AIECIM AIECIM AIECIM AIECIMAIECIMAIECIMAL

CHAR CHAR javalangChiiy CHAR CHAR CHAR CHAR CHAR CHAR CHAR CHAR CHAR

VARCHXRRCHjarR. | ang/SuiRIGHX RRCHXRRCHXRRCHXRRCHXRRCHXRRCHXRRCHXRRCH¥RRCHAR

DATE DATE javasqg.DAGE DATE DATE DATE DATETIMATE DATE DATETIMETE DATE

TIME TIME

javasgl.Tilwke TIME DATE TIME DATETIMEE TIME DATETIMEE TIME

TIMESTAMESTjaMRBg|. TitsSMESTAMESTAMESTAMESTAMESTAMESTAMESTAMESTAMESTAMP

BINARBINARYyte[] BINARWBYTEARAW

VARBINASRBINRY VARBINBYREALONG
RAW

LONGVLEBOVAGRES) NARARBINBYREA LONG
RAW

OTHEROTHERjavalang3Diga:t BY TEABLOB
JAVA_OBIEETOBIEETEDIOEL BY TEA BLOB
BLOB BLOB javaio.lmiutSedBY TEA BLOB
CLOB CLOB javasy.CEKT TEXT CLOB

CHAR BINARBLOB
[n]

FOR

BIT

DATA

VARCHXRRBINBA B
[l

FOR

BIT

DATA

LONG IMAGEBLOB
VARCHAR

FOR

BIT

DATA
BLOB IMAGEBLOB
BLOB IMAGEBLOB
BLOB IMAGEBLOB

CLOB | TEXT CLOB

CHAR BINARMBINARYLOB
[n]

FOR

BIT

DATA

VARCHXRRBINARBINARB
[l

FOR

BIT

DATA

LONG VARBINARGVBERBENARY
VARCHAR

FOR

BIT

DATA
BLOB IMAGEOTHERBLOB
BLOB IMAGEOBJECTBLOB
BLOB IMAGEOBJECTBLOB

CLOB | TEXT OBJECTCLOB
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7.3.1. JDBC Types not supported by Castor

The following JDBC types are not supported by Castor yet.

ARRAY

DISTINCT

* REF

STRUCT

7.4. Castor DDL Generator - Properties

Describes the properties available on the Castor DDL Generator.

7.4.1. Overview

At startup, the DDL Generator first evaluates the command line options. Next it loads the global properties on
the command line if specified, otherwise the default properties included with the DDL Generator. There are two
important properties loaded at startup:

org.castor.ddlgen.Generators
tellsthe DDL Generator about the supported database engines.

org.castor.ddigen.DefaultEngine
The database engine for which to generate a SQL script. Can be overridden on the command line

The last step at startup is to read the specific configuration of the database engine being used. A custom
configuration can be provided on the command line to override the default.

7.4.2. Global properties

Please find below alist of global properties to control various advanced options of the DDL Generator.

Table 7.5. Command line options

Option Description Values Default Since

org.castor.ddlgen.Genéatmstor classes of 11
supported database
engines.

org.castor.ddigen.DefaNdfmeginef  default db2, derby, hsgl, mysql 11
database  engine. ms(l, mysql,

Will be overwritten oracle, pointbase,
by engine specified | postgresql, sapdb or
on commandline. sybase

org.castor.ddlgen.Sched@iName of the test 11
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Option Description
database schema.

org.castor.ddlgen.GroupS@tatememts  group
generated DDL
statements?

org.castor.ddigen.Chatfommat to  format
characters of
generated DDL
statements?

Values

Default

TABLE or TABLE

DDLTYPE

SENSITIVE,
UPPER or LOWER

SENSITIVE

Since

11

11

org.castor.ddigen.NewGharacter sequence
to write for newline.

org.castor.ddlgen.|nde@iinaracter sequence
to write for indented
lines.

org.castor.ddlgen.GenGaeSaherSCHEM A
statements.

org.castor.ddigen.Gen&aePatyppy  DROP
statements.

org.castor.ddlgen.Gen@aeasateCREATE
statements.

org.castor.ddlgen.Gen&arefPaimary K ey
PRIMARYKEY
Statement.

org.castor.ddlgen.Gen&awffatei gnK ey
FOREIGNKEY
statement.

org.castor.ddigen.Gen&aebralex |INDEX
statements (Not
supported yet).

org.castor.ddlgen. GenatetagGenerator
KEY GENERATOR
statements.

true or false

true or false

true or false

true or false

true or false

true or false

true or false

\n

\t

true

true

true

true

true

false

true

11

11

11

11

11

11

11

11

11

default_tinyint_precisiDefault precision of
tinyint values.

default_smallint_preciBefault precision of
smallint values.

default_integer_precisiogfault precision of
integer values.

default_bigint_precisidefault precision of
bigint values.

19

11

11

11

11

default_bigint_decimal3efault decimals of
bigint values.

11
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Option Description Values Default Since

default_float_precisiomefault precision of 38 11
float values.
Default precision of 1.1
tinyint values.

default float_decimalefault decimals of 7 1.1
float values.

default_double precisidefault precision of 53 1.1
double values.

default_double decim@sfault decimals of 15 11
double values.

default_real precisionDefault precision of 38 1.1
real values.

default_real_decimalsDefault decimals of 7 1.1
real values.

default_numeric_preciBefault precision of 65 11
numeric values.

default_numeric_deciraiault decimals of 30 11
numeric values.

default_decimal _precifefault precision of 65 1.1
decimal values.

default_decimal _decinmabbault decimals of 30 11
decimal values.

default_char_length Default length of 256 11
char values.

default_varchar_lengtibefault length of 256 11
varchar values.

default_longvarchar_|@efibult length  of 1024 11
longvarchar values.

default_date precisiorDefault precision of 1.1
date values.

default_time precisiorDefault precision of 11
time values.

default_timestamp_prdoifianit precision of 19 1.1
timestamp values.

default_binary lengthDefault length of 256 11
binary values.

default_varbinary lend@efault length of 256 11
varbinary values.

default_longvarbinary Defagitt  length  of 1024 11

longvarbinary
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Option Description Values Default Since
values.

default_other_length Default length of 1024 11
other values.

default_javaobject_lerigéfault length of 1024 11
javaobject values.

default_blob_length | Default length  of 1024 11
blob values.

default_clob length Default length of 1024 11

clob values.

7.4.2.1. Supported database engines

The supported database engines are defined as follows:

#

# generator classes of supported database engi nes

#
or g. cast or. ddl gen. Gener at or s=\

or g. cast or. ddl gen. engi ne. db2. Db2Gener at or, \

org. cast or. ddl gen. engi ne. der by. Der byGener at or, \
or g. cast or. ddl gen. engi ne. hsql . Hsgl Gener at or, \

or g. cast or. ddl gen. engi ne. nssgl . Mssqgl Gener at or, \
org. cast or. ddl gen. engi ne. nysql . Mysqgl Gener at or, \
org. castor. ddl gen. engi ne. oracl e. O acl eGenerator, \

or g. cast or. ddl gen. engi ne. poi nt base. Poi nt BaseGener at or, \
or g. cast or. ddl gen. engi ne. post gresgl . Post gresqgl Gener at or, \

org. cast or. ddl gen. engi ne. sapdb. SapdbGener at or, \
or g. cast or. ddl gen. engi ne. sybase. SybaseGener at or

7.4.2.2. Grouping of DDL statements

There are 2 supported modes to group DDL statements. For a simple example, the output of both modesis:

drop Aif exist
create A(IDA int);
alter table A add prinmary key (1 DA)

drop B if exist
create B(IDB int);
alter table B add prinmary key (1DB)

Figure7.1. org.castor.ddlgen.GroupStatements=TABLE

drop Aif exist
drop B if exist

create A(IDA int);
create B(IDB int);

alter table A add primary key (I|DA)
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alter table B add prinmary key (|DB)

Figure 7.2. org.castor.ddigen.GroupStatements=DDL TY PE

7.4.3. Specific properties

Below you can find alist of specific properties to control various advanced options of the DDL Generator.

7.4.3.1. Properties common for all database engines

Table 7.6. Common propertiesfor all databases

Option Description Values Default Since

org.castor.ddlgen.K ey Generator Fgetueiator 11
factory classes
supported by DB/2.

org.castor.ddlgen.HeadenGonamtetd add to 11
head of generated
script.

7.4.3.1.1. Key generators

The key generators supported by a database engine are defined as follows (example taken from Oracle):

#
# key generator factory classes of supported database engi nes
#
or g. cast or. ddl gen. KeyGener at or Fact ori es=\
org. cast or. ddl gen. keygener at or . H ghLowKeyCener at or Fact ory, \
or g. cast or. ddl gen. keygener at or . MaxKeyGener at or Fact ory, \
org. cast or. ddl gen. keygener at or . UUl DKeyGener at or Fact ory, \
org. castor. ddl gen. engi ne. or acl e. O acl eSequenceKeyGener at or Fact ory

7.4.3.2. Properties for db2, hsql, Oracle, Postgresql and sapdb

Table 7.7. Common propertiesfor all databases

Option Description Values Default Since
org.castor.ddigen. TrigGemphapate create 11
TRIGGER
statements.

7.4.3.2.1. Trigger template

Below you can take a look at the default trigger template defined for Oracle. The DDL Generator will replace
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the parameters in brackets with appropriate values (e.g. <table_name>).

#
# trigger tenplate
#
org. castor. ddl gen. Tri gger Tenpl at e=\
CREATE TRI GGER <tri gger_nane>
BEFORE | NSERT OR UPDATE ON <t abl e_nane>
FOR EACH ROW
DECLARE
i Count er <tabl e_nane>. <pk_nanme>%YPE;
cannot _change_count er EXCEPTI ON;
BEG N
I F I NSERTI NG THEN
Sel ect <sequence_name>. NEXTVAL | NTO i Count er FROM Dual ;
:new. <pk_nane> : = i Counter;
END | F;

| F UPDATI NG THEN
I'F NOT (:new. <pk_nane> = :old.<pk_name>) THEN
RAI SE cannot _change_counter;
END | F;
END | F;

EXCEPTI ON
VWHEN cannot _change_count er THEN

rai se_application_error(-20000, 'Cannot Change Counter Value');
END;

Figure 7.3. Default trigegr template for Oracle

7.4.3.3. Properties for MySQL only

Table 7.8. Common propertiesfor all databases

Option Description Values Default Since
org.castor.ddl gen.engi StarageeSiinagedreind Y ISAM, 1nnoDB, 11
used. If left empty MERGE,
the default  MEMORY, BDB or

configured a the ISAM
database server will

be used.
org.castor.ddl gen.engi DetalesobtFabesynkKary (RRSRESEategy 11
foreign keys. If not RESTRICT, SET
specified NO NULL, NO
ACTION will be ACTION
used by default.
org.castor.ddl gen.engi ipatgtsgstFareiyn ikKaey CCASRGA EfE ategy 11
foreign keys. If not RESTRICT, SET
specified NO NULL, NO
ACTION will be ACTION
used by default.
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8.1. XML code generation extensions - Motivation

With Castor 1.2 and earlier releases it has already been possible to generate Java classes from an XML schema
and use these classes for XML data binding without having to write a mapping file.

This is possible because the Castor XML code generator generated - in addition to the domain classes - a set of
XML descriptor classes as well, with one descriptor class generated per generated domain class. It's this XML
descriptor class that holds all the information required to map Java classes and/or field members to XML
artifacts, as set out in the original XML schema definitions. Thisincludes ....

» artefact names

XML namespace URIs
* XML namespace prefix
 validation code

Starting with Castor 1.3, a mechanism has been added to the XML code generator that allows extension of
these core offerings so that either additional content is added to the generated domain classes additonal
descriptor classes are gernated.

8.1.1. JDO extensions for the Castor XML code generator

8.1.1.1. JDO extensions - Motivation

With Castor 1.2 and previous releases it was already possible to generate Java classes from an XML schema
and use these classes for XML data binding without having to write a mapping file.

This is possible because the Castor XML code generator generated - in addition to the domain classes - a set of
XML descriptor classes as well, with one descriptor class generated per generated domain class. It's this XML
descriptor class that holds all the information required to map Java classes and/or field members to XML
artifacts, as set out in the original XML schema definitions. Thisincludes ....

» artefact names

XML namespace URIs

* XML namespace prefix

« validation code

In addition, it was already possible to use the generated set of domain classes in Castor JDO for
object-/relational mapping purpose by supplying a (manually written) JDO-specific mapping file. Whilst
technically not very difficult, thiswas still an error-prone task, especially in a context where tens or hundreds of

classes were generated from a set of XML schemas.

The JDO extensions for the Castor XML code generator extend the code generator in such a way that a second
set of descriptor classes is generated: the JDO descriptor classes. These new descriptor classes define the
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mapping between Java (domain) objects and database tables/columns, and as such remove the requirement of
having to write a JDO-specific mapping file.

Note

Please note that Castor JDO - upon startup - internally converts the information provided in the
JDO mapping fileto (JDO) descriptor classes. As such, the approach outlined above simply re-uses
an existing code base and just automates the production of those descriptor classes.

The following sections introduce the general principles, define the XML schema artifacts available to annotate
an existing XML schema and highlight the usage of these artifacts by providing examples. At the same time, a
limited set of current product limitations are spelled out.

8.1.1.2. Limitations

With release 1.3 of Castor, the following limitations exist for the JDO extensions of the XML code generator:

1. The extensions currently can only be used in type mode of the XML code generator.
2. There's currently no support for key generators. There'swork in progress to add this functionality, though.

3. There's currently no support for bidirectional relations, modelled through the use of <xs:id> and <xs:idref>
constructs.

8.1.1.3. Prerequisites

To facilitate the detailed explanations in the following sections, we now define a few <complexType>
definitions that we want to map against an existing database schema, and the corresponding SQL statements to
create the required tables.

8.1.1.3.1. Sample XML schemas

<conpl exType name="bookType" >
<sequence>
<el ement name="isbn" type="xs:string" />
<el enent nanme="pages" type="xs:integer" />
<el ement name="|ector" type="|ectorType" />
<el enent nanme="aut hors" type="aut hor Type" nmaxOccurs="unbounded" />
</ sequence>
</ conpl exType>

<conpl exType name="1|ect or Type" >
<sequence>
<el enent nanme="si Nunber" type="xs:integer" />
<el enent nanme="nane" type="xs:string" />
</ sequence>
</ conpl exType>

<conpl exType name="aut hor Type" >
<sequence>
<el enent nanme="si Nunber" type="xs:integer" />
<el ement name="nanme" type="xs:string" />
</ sequence>
</ conpl exType>

8.1.1.3.2. Sample DDL statements
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CREATE TABLE aut hor _tabl e (
sin | NTEGER NOT NULL,
name VARCHAR(20) NOT NULL

)

CREATE TABLE | ector_table (
sin | NTEGER NOT NULL,
name VARCHAR(20) NOT NULL

)

CREATE TABLE book_tabl e (
i sbn VARCHAR(13) NOT NULL,
pages | NTECER,
| ector _id | NTEGER NOT NULL,
aut hor _id | NTEGER NOT NULL
)

8.1.1.4. Configuring the XML code generator

To have the Castor XML code generator generate JDO class descriptors when processing a set of XML
schemas, please use one of the following methods:

Table 8.1. Accessing options

Usage Method Description
Sour ceGener at or set JdoDescri pt or Creat i on( bool ean) Supply avalue of t r ue to enable
this feature.
Sour ceGener at or Mai n Flag - gen-j do- desc Set this optional flag to enable this
feature.
Ant task for XML code generator | gener at eJdoDescri pt ors option Set thisto avalue of t r ue.

8.1.1.5. The JDO annotations for XML schemas

This section enlists the XML artifacts available to annotate an existing XML schema with JDO
extension-specific information. These constructs are defined themselves in an XML schema
j do- ext ensi ons. xsd that has atarget namespace of ht t p: / / wwv. cast or . or g/ bi ndi ng/ per si st ence.

To enable proper validation of your XML schemas when editing JDO annotations, and to enable XML
completion in your preferred XML editor, please add schemalLocati on information to your XML schema
definition asfollows:

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
t ar get Namespace="http://your/target/namespace"
xm ns:jdo="http://ww.castor. org/bindi ng/ persistence"
xm ns="http://your/target/nanespace" O
xsi : schemaLocati on="http://ww. cast or. org/ bi ndi ng/ persi stence http://ww. castor.org/]jdo-extensions. xsd">

</ xs: schema>

where ...

O Thevaluessupplied inthe schermaLocat i on attribute define the location of the XML schema for any XML
artefacts bound to the ht t p: / / www. cast or . or g/ bi ndi ng/ per si st ence namespace.
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8.1.1.5.1. <table> element

The <table> element allows you to map an <complexType> definition to a database table within a database,
and to specify the identity (frequently referredto asprimary key), asfollows:

<xs:conpl exType nanme="aut hor Type" >
<xs:annot ati on>
<xs: appi nf o>
<j do: tabl e nanme="aut hor _t abl e"> O
<j do: pri mary- key> O
<j do: key>si Nunber </ j do: key>
</j do: pri nary-key>
</jdo:tabl e>
</ xs: appi nf 0>
</ xs:annot ati on>
<Xs:sequence>
<xs:el ement name="si Nunber" type="xs:integer" />
<xs:el ement name="nanme" type="xs:string" />
</ xs: sequence>
</ xs: conpl exType>

where ...

0 The <jdo:table ...> defines the name of the database table to which the complex type definition
aut hor Type should be mapped.

O The <j do: pri mary-key> indicates which artifacts of the content model of the complex type definition
should be used as the corresponding object identity; in database terms, thisis often referred to aspri mary
key.

Above example maps the complex type aut hor Type to the table aut hor _t abl e, and specifies that the member
si Nunber be used as object identity.

The XML schema definition for the <t abl e> element is defined as follows:

<xs:el ement nanme="t abl e">
<xs: conpl exType>
<XS:sequence>
<xs:el ement name="primaryKey" type="jdo: pkType"/>
</ xs: sequence>
<xs:attribute nane="nane" type="xs:string" use="required"/>
<xs:attribute name="accessMde" use="optional" default="shared">
<xs:si npl eType>
<xs:restriction base="xs:string">
<xs:enuneration val ue="read-only"/>
<xs: enunerati on val ue="shared"/ >
<xs:enuneration val ue="excl usive"/>
<xs:enuneration val ue="db-| ocked"/ >
</ xs:restriction>
</ xs: si npl eType>
</ xs:attribute>
<xs:attribute nane="detachabl e" type="xs: bool ean" default="fal se"/>
</ xs: conpl exType>
</ xs: el enent >

<xs: conpl exType name="pkType">
<Xs:sequence>
<xs:el ement name="key" type="xs:string" maxCOccurs="unbounded" />
</ Xs: sequence>
</ xs: conpl exType>

8.1.1.5.2. <column> element

Castor (1.3.3) 300



XML code generation - Extensions

The <column> element allows you to map a member of content model of a <complexType> definition to a
column within a database table.

<xs: conpl exType name="aut hor Type" >
<xs:annot ati on>
<xs: appi nf 0>
<j do:tabl e name="aut hor _t abl e">
<j do: pri mary- key>
<] do: key>si Nunmber </ j do: key>
</jdo: pri mary-key>
</j do:tabl e>
</ xs: appi nf 0>
</ xs:annot at i on>
<Xs:sequence>
<xs:el ement name="si Nunber" type="xs:integer" >
<xs:annot ati on>
<xs: appi nf o>
<j do: col unm nanme="sin" type="integer" /> O
</ xs: appi nf 0>
</ xs:annot ati on>
</ xs: el enent >
<xs:el ement name="nanme" type="xs:string" />
</ xs: sequence>
</ xs: conpl exType>

where ....

O Defines that the element definition si Nunber be mapped against the database column si n, and that the
(database) type of this column isi nt eger .

Above example maps the element i shurber to the database column si n, and specifies the database type to be
used for persistence (i nt eger , in this case).

The XML schemadefinition for <col um> is defined as follows;

<xs: el ement name="col um">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs: extensi on base="jdo: readonl yDirtyType">
<xs:attribute name="name" type="xs:string" use="required" />
<xs:attribute nane="type" type="xs:string" use="required" />
<xs:attribute nane="acceptNul | " type="xs: bool ean" use="optional "
defaul t="true" />
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el ement >

where the content is described as follows:

Table 8.2. <column> - Definitions

Name Description
name Name of the column
type JDO-type of the column
acceptNull Whether thisfield accepts NULL values or not
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8.1.1.5.3. <one-to-one> element

The <one-to-one> element alows you to map a member of content model of a <complexType> definition to a
1:1 relation to another <complexType>.

<xs:conpl exType nanme="bookType">
<xs:annot ati on>
<xs: appi nf o>
<j do:tabl e name="book_t ype_tabl e">
<j do: pri mary- key>
<j do: key>i sbn</j do: key>
</j do: pri nary-key>
</jdo:tabl e>
</ xs: appi nf 0>
</ xs: annot ati on>
<Xs:sequence>
<xs:el enment name="isbn" type="xs:string" >
<xs:annot ati on>
<xs: appi nf 0>
<j do: col utmm nane="i sbn" type="varchar" />
</ xs: appi nf 0>
</ xs: annot ati on>
</ xs: el ement >
<xs: el ement name="pages" type="xs:integer" >
<xs:annot ati on>
<xs: appi nf o>
<j do: col unm name="pages" type="integer" />
</ xs: appi nf 0>
</ xs: annot ati on> O
</ xs: el enent >
<xs: el enment name="lector" type="I|ectorType" >
<xs:annot ati on>
<xs: appi nf o>
<j do: one-t 0o-one name="|ector_id" />
</ xs: appi nf 0>
</ xs: annot ati on>
</ xs: el ement >
<xs:el ement name="aut hors" type="author Type" maxCccur s="unbounded" >

</ xs: el enent >
</ Xs: sequence>
</ xs: conpl exType>

where ....

O Defines a 1:1 relation to another <complexType>, additionally providing the necessary foreign key
column at the database level.

Above example maps the element | ect or to a 1:1 relation to the complex type | ect or Type, and specifies the
(column name of the) foreign key to be used (I ect or _i d in this case).

The XML schemadefinition for <one- t o- one> is defined as follows:

<xs: el ement name="one-to-one">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs:extension base="jdo:readonl yDirtyType">
<xs:attribute name="nane" type="xs:string"/>
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el enent >

where the content is described as follows:
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Table 8.3. <one-to-one> - Definitions

Name Description
name Name of the column that represents the foreign key of
thisrelation

8.1.1.5.4. <one-to-many> element

The <one-to-many> element allows you to map a member of the content model of a <complexType> definition
aspart of a1:M relation to another <complexType>.

<xs: conpl exType name="bookType" >
<xs:annot ati on>
<xs: appi nf o>
<j do:tabl e name="book_t ype_t abl e">
<j do: pri mary- key>
<j do: key>i sbn</j do: key>
</jdo: primary-key>
</j do:tabl e>
</ xs: appi nf 0>
</ xs: annot ati on>
<XS: sequence>
<xs:el ement name="isbn" type="xs:string" >
<xs:annot ati on>
<xs: appi nf 0>
<j do: col utm nane="i sbn" type="varchar" />
</ xs: appi nf 0>
</ xs: annot ati on>
</ xs: el enent >
<xs:el ement name="pages" type="xs:integer" >
<xs:annot ati on>
<xs: appi nf 0>
<j do: col unm nane="pages" type="integer" />
</ xs: appi nf 0>
</ xs: annot ati on>
</ xs: el ement >
<xs:el enment nanme="lector" type="I|ectorType" >
<xs:annot ati on>
<xs: appi nf o>
<j do: one-t 0o-one name="lector_id" />
</ xs: appi nf 0>
</ xs: annot ati on>
</ xs: el enent >
<xs:el ement name="aut hors" type="author Type" maxQccurs="unbounded" >
<xs:annot ati on>
<xs: appi nf o>
<j do: one-t o- many name="book_i d" /> ad
</ xs: appi nf 0>
</ xs: annot ati on>
</ xs: el ement >
</ xs: sequence>
</ xs: conpl exType>

where ...

0 Defines a 1:M relation to another <complexType>, additionally providing the necessary foreign key
column for the many member at the database level.

Above example maps the element aut hors as part of a 1:M relation to the complex type aut hor Type, and
specifies the (column name of the) foreign key of the many member to be used (book_i d in this case).

The XML schema definition for <one- t o- many> is given as follows:
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<xs:el ement name="one-to-many">
<xs: conpl exType>
<xs: conpl exCont ent >
<xs:extension base="jdo:readonl yDirtyType">
<xs:attribute name="nanme" type="xs:string" />
</ xs: ext ensi on>
</ xs: conpl exCont ent >
</ xs: conpl exType>
</ xs: el enent >

with the following details applying:

Table 8.4. <one-to-many> - Definitions

Name Description
name Name of the column that represents the (many)
foreign key of thisrelation

8.1.1.6. Using the generated (domain) classes with Castor JDO

Once you have generated domain classes and descriptor classes (both XML and JDO) from your set of XML
schemas, you'll be able to use them as are. There's afew minor changes, which we are going to highlight below,
but the main benefit is that you not have to write aJDO mapping file.

8.1.1.6.1. Empty mapping file

As you have already generated JDO descriptor classes for each of your domain objects, you won't have to
supply mappings for those classes anymore. As such, your mapping file will stay empty, as shown:

<?xm version="1.0"?>

<! DOCTYPE mappi ng PUBLI C "-//EXOLAB/ Cast or Mappi ng DTD Version 1.0//EN'
"http://castor.org/ mappi ng. dtd">

<mappi ng>

<l-- no mappings required -->
</ mappi ng>

Note

Please note that you can of course supply mappings for those classes that stand outside of the
generation process from your XML schemas. It is possible, too, to match both modes. In other
words, adomain class mapped manually will be able to refer to adomain class as generated.

8.1.1.6.2. Use of a JDod assDescri pt or Resol ver

In order for Castor to be able to access the generated (JDO) class descriptors and to load those classes from the
file system, you will have to configure an instance of JDOO assDescri pt or Resol ver and pass it to your
JDOManager instance when loading the JDO configuration.

The following example shows how to configure Castor JDO so that the classes generated from the sample
XML schema above can be used with CASTOR JDO seamlesdly.
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JDOC assDescri pt or Resol ver resol ver = new JDOC assDescri pt or Resol ver | npl () ;
resol ver. addd ass(org. castor.jdo. extensi on. sanpl e. BookType. cl ass);

resol ver. addd ass(org. castor.j do. ext ensi on. sanpl e. Lect or Type. cl ass) ;

resol ver. addd ass(org. castor.jdo. extensi on. sanpl e. Aut hor Type. cl ass) ;

I nput Sour ce jdoConfiguration = ....;
JDOManager . | oadConfi gurat i on(J doConfiguration, null, null, resolver);

JDOVanager j doManager = JDOvanager. createl nstance("j do- ext ensi ons");

Alternatively, if the classes generated from the sample XML schema shown above reside in the same package,
you can configure the JDod assDescri pt or Resol ver asfollows:

JDOC assDescri pt or Resol ver resol ver = new JDOCl assDescri pt or Resol ver | npl () ;
resol ver. addPackage("org. cast or. j do. ext ensi on. sanpl e");

Tip

For the latter approach to work, you will have to make sure that the . castor.jdo.cdr files
generated alongside your domain (and descriptor classes) are included in your application
deployment units. If not, Castor JDO will not be able to load the descriptor classes from the file
system, and throw an exception.

8.1.2. SOLRJ extensions for the Castor XML code generator

8.1.2.1. SOLRJ extensions - Motivation

With Castor 1.2 and previous releases it was aready possible to generate Java classes from an XML schema
and use these classes for XML data binding without having to write a mapping file.

Thisis possible because the Castor XML code generator generated - in addition to the domain classes - a set of
XML descriptor classes as well, with one descriptor class generated per generated domain class. It's this XML
descriptor class that holds all the information required to map Java classes and/or field members to XML
artifacts, as set out in the original XML schema definitions. Thisincludes ....

artefact names
¢ XML namespace URIs
* XML namespace prefix
* validation code

The SOLRJ extensions for the Castor XML code generator extend the code generator in such away that the set
of domain classes is augmented with SOLRJ-specific @i el d annotations.

The following sections introduce the general principles, define the XML schema artifacts available to annotate
an existing XML schema and highlight the usage of these artifacts by providing examples.

8.1.2.2. Prerequisites
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To facilitate the detailed explanations in the following sections, we now define a few <complexType>
definitions that we want to be able to store in a SOLR index in addition to vanilla XML data binding
funtionality.

8.1.2.2.1. Sample XML schemas

<conpl exType name="bookType" >
<sequence>
<el enent name="isbn" type="xs:string" />
<el enment nanme="pages" type="xs:integer" />
</ sequence>
</ conpl exType>

8.1.2.3. The SOLRJ annotations for XML schemas

This section enlists the XML artifacts available to annotate an existing XML schema with SOLRJ
extension-specific information. These constructs are defined themselves in an XML schema
sol rj - ext ensi ons. xsd that has atarget namespace of ht t p: / / wwv. cast or . or g/ bi ndi ng/ sol rj .

To enable proper validation of your XML schemas when editing SOLRJ annotations, and to enable XML
completion in your preferred XML editor, please add schemalLocati on information to your XML schema
definition asfollows:

<xs:schema xm ns: xs="http://ww. w3. or g/ 2001/ XM_Schema"
t ar get Namespace="http://your/target/namespace"
xm ns: sol r="http://ww. castor.org/binding/solrj"
xm ns="http://your/target/nanespace"
xsi : schemaLocation="http://ww. castor.org/ bi nding/solrj http://ww:.castor.org/solrj-extensOi ons. xsd">

</ xs: schenma>

where ...

O Thevauessupplied inthe schenmaLocat i on attribute define the location of the XML schema for any XML
artefacts bound to the ht t p: / / waw. cast or . or g/ bi ndi ng/ sol rj namespace.

8.1.2.3.1. <field> element

The <field> element alows you to map a member of the content model of a <conpl exType> definition to
SOLRJfield.

<conpl exType nanme="bookType" >
<sequence>
<el ement nanme="isbn" type="xs:string">
<xs:annot ati on>
<xs: appi nf 0>
<solrj:field name="id" /> O
</ xs: appi nf 0>
</ xs: annot ati on>
</ el ement >
<el ement name="pages" type="xs:integer">
<xs:annot ati on>
<xs: appi nf 0>
<solrj:field /> ]
</ xs: appi nf 0>
</ xs:annot ati on>
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</ el enent >
</ sequence>
</ conpl exType>

where.....

0 Definesthat the element definitioni sbn be mapped against the SOLRJfield i d.
O Definesthat the element definition name be mapped to the SOLRJfield nane.

Above example maps the element isbn to the SOLR index field id, and the element name to the
identically-named SOLR index field. Please note that a SOLR index field name does not have to be specified if
the field name and the Java property name are identical.

Above complex type definition will be transformed to the corresponding Java property definitions (within a
class):

public class BookType {

@ield("id")
private String isbn

@ield

private | ong pages;

The XML schemadefinition for <f i el d> is defined as follows:

<xs:el ement name="fiel d">
<Xs:annot ati on>
<xs: docunent ati on>
Element 'field is used to specify the use of the SOLRJ
@i el d annot ati on.
</ xs: docunent at i on>
</ xs: annot ati on>
<xs:conpl exType>
<xs:attribute name="name" type="xs:string" use="optional">
<xs:annot ati on>
<xs: docunent ati on>
Attribute 'nanme' is used to specify the name of
the index field to be mapped against; if not used,
the name of the Java property will be used as filed
nane.
</ xs: docunent ati on>
</ xs: annot at i on>
</xs:attribute>
</ xs: conpl exType>
</ xs: el enent >

where the content is described as follows:

Table 8.5. <field> - Definitions

Name Description Optional?

name Name of the SOLR index field. Yes

8.1.2.4. Using the generated domain classes with SOLR

Castor (1.3.3) 307



XML code generation - Extensions

Once you have generated domain classes (and descriptor classes for the XML binding) from your set of XML
schemas, you'll be able to use them as are.
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