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Preface

Preface

Audience

Oracle TopLink provides specific annotations (Oracle TopLink extensions) in addition

to supporting the standard Java Persistence Architecture (JPA) annotations. You can

use these Oracle TopLink extensions to take advantage of Oracle TopLink's extended
functionality and features within your JPA entities.

TopLink uses (and includes) EclipseLink as its default JPA provider.

This document is intended for application developers who want to develop applications
using Oracle TopLink with Java Persistence Architecture (JPA). This document does
not include details about related common tasks, but focuses on Oracle TopLink
functionality.

Developers should be familiar with the concepts and programming practices of

e Java SE and Java EE.

» Java Persistence Architecture 2.0 specification (http://jcp.org/en/jsr/detail ?
i d=317)

* EclipseLink (http://ww. ecl i pse. org/ eclipselink)
* Eclipse IDE (http://ww. eclipse. org)

Documentation Accessibility

For information about Oracle's commitment to accessibility, visit the Oracle
Accessibility Program website at htt p: / / www. or acl e. conl pl s/t opi ¢/ | ookup?
ct x=acc& d=docacc.

Access to Oracle Support

Oracle customers that have purchased support have access to electronic support
through My Oracle Support. For information, visit ht t p: / / www. or acl e. con pl s/ t opi c/
| ookup?ct x=accé&i d=i nf o or visit htt p: // www. or acl e. com pl s/t opi ¢/ | ookup?
ctx=acc&i d=trs if you are hearing impaired.

Related Documents

ORACLE

For more information, see the following documents:

e Understanding Oracle TopLink
»  Solutions Guide for Oracle TopLink

» Java API Reference for Oracle TopLink
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* Release Notes for Oracle TopLink

» EclipseLink Documentation Center at htt p: // ww. ecl i pse. or g/ ecl i psel i nk/
docunent at i on/

Conventions

The following text conventions are used in this document:

Convention Meaning

boldface Boldface type indicates graphical user interface elements associated
with an action, or terms defined in text or the glossary.

italic Italic type indicates book titles, emphasis, or placeholder variables for
which you supply particular values.

nonospace Monospace type indicates commands within a paragraph, URLSs, code
in examples, text that appears on the screen, or text that you enter.
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EclipseLink DBWS Overview

This chapter introduces and describes EclipseLink DBWS which provides Java EE-
compliant, client-neutral access to relational database artifacts via a Web service.
EclipseLink DBWS extends EclipseLink's core capabilities while leveraging its existing
ORM and OXM components.

EclipseLink DBWS includes two parts

* A design-time component, the DBWSBUi | der command-line utility, that generates
the necessary deployment artifacts.

* Aruntime provider component that takes a service descriptor (along with related
deployment artifacts) and realizes it as a JAX-WS 2.0 Web service. The runtime
provider uses EclipseLink to bridge between the database and the XML SOAP
Messages used by Web service clients.

An EclipseLink DBWS service may include any number of the following operations:

1. insert —inserts into the database persistent entities described by an XML
document.

2. updat e — updates database persistent entities described by an XML document.

3. del et e — removes from the database persistent entities described by an XML
document.

4. query —retrieves from the database persistent entities described by an XML
document.

Selection criteria for Query operations can be specified by:
e custom SQL SELECT statement
e Stored Procedure invocation

* EclipseLink Named Query (that can use the complete range of EclipseLink
ORM Expression Framework APIs)

- JP-QL

The XML documents used by an operation conform to an XML Schema Definition
(. xsd file).

This chapter includes the following sections:

e Understanding XML-to-Relational Mapping (XRM)
e Understanding the DBWS Builder File Properties
e Creating EclipseLink DBWS Services

e Using the DBWS Design Time Component

Understanding XML-to-Relational Mapping (XRM)

EclipseLink's ORM and OXM features provides the basis for a powerful bridge
between a database's relational structure(s) and XML's hierarchical structure.

ORACLE 1-1



Chapter 1
Understanding XML-to-Relational Mapping (XRM)

Figure 1-1 EclipseLink XR Architecture

EclipseLink XR Architecture

JAXWS . DEPLOYMENT
. Adapts for different
. runtime environments
- (WS, Spring)
SOAP Message SOAP Response
XR SERVICES PROVIDER

Manages execution
of operations +
args/results

XR Operation
(Query, Insert, Update, Delete)

O-R Project O-X Project

Meet-in-the-middle objects ﬂﬂj

Configuration

A typical EclipseLink DBWS service is packaged in an archive (. j ar or . war file) with a
service descriptor file ecl i psel i nk- dbws. xm in the META- | NF directory (or V\EB- | NF/

cl asses/ META- | NF when packaged in a . war file). To bridge the relational database
and XML worlds, an EclipseLink sessi ons. xm (ecl i psel i nk- dbws-sessi ons. xn )
points to two Eclipse projects: one for the ORM side, the other for the OXM side. The
service also requires an XML Schema Definition file ecl i psel i nk- dbws- schena. xsd
which in conjunction with the OXM project, specifies how information from the
database is to be "shaped" into XML documents.

ORACLE"
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Figure 1-2 Typical EclipseLink DBWS Service Files

root of archive

META-TIHNF

L eclipselink-dbws.xml
sefnvice descriptor file

L eclipselink-dbws-sessions. xml
name can be overridden by =sessions-file= entry In eclipselink-dbws.xmi

— eclipselink-dbws-or.xml
Eclipsalink mapping file

— eclipselink-dbws-ox. xml
Eclipselink mapping file

— eclispelink-dbws-schema. xsd
XML schema definition file - when deployed in a \war file, located in a different directory

" Note:

Not all files are displayed.

The EclipseLink DBWS service descriptor file, ecl i psel i nk- dbws. xni , is easy to read,
with minimal required information and simple defaults for omitted fields. This allows for
auto-generation by a utility or manual editing. Example 1-1 illustrates a sample DBWS
service descriptor file.

Table 1-1 describes the elements of the EclipseLink DBWS service descriptor file.

Table 1-1 EclipseLink DBWS Service Descriptor File Elements
]

Element Description Required? Default
nane Name of the EclipseLink Yes, set by the None
DBWS service. proj ect Nane property in
the DBWSBuUI | der .
sessions-file Name of the EclipseLink No ecl i psel i nk- dbws-
sessi ons. xni file. sessi ons. xn
Any of the following: Service operations At least one operation None
e insert
* update
* delete
e query

Example 1-1 Example DBWS Service descriptor file

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws
xnl ns: xsd="ht t p: / / www. w3. or g/ 2001/ XM_Schena"
xnl ns: xsi ="http://ww. w3. or g/ 2001/ XM_.Schema- i nst ance"
>
<name>exanpl e</ name>

ORACLE 1-3
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<sessi ons-fil e>exanpl e- dbws- sessi ons. xm </ sessi ons-file>
<query>
<name>count Enpl oyees
<result>
<type>xsd:int</type>
</result>
<sql ><! - -[ CDATA[ sel ect count (*) from EMP]]--></sql>
</ query>
</ dbws>

XML Schema Definition

The EclipseLink DBWS service schema file ecl i psel i nk- dows- schema. xsd can be
created by hand, or auto-generated by the design-time DBWSBUI | der utility that derives
XML element-tag names from Database metadata (column names, types, nullable,
and so on).

The DBWSBUilder utility will not generate an XML Schema Definition when the
information returned by a query operation has no pre-determined structure, such as:

e aresultSet from a custom SQL query operation
» the results from a Stored Procedure query operation
» the row-count from an update operation

In these cases, the EclipseLink DBWS runtime provider uses information only
available at the time of query execution to build the XML document:

Example 1-2 Example Simple XML Format (SXF) document
Element tag names are direct copies of table's column names.

<?xm version = '1.0" encoding = 'UTF-8' ?>
<si npl e-xm - f or mat >
<si npl e-xm >
<EMPNO>7788</ EMPNO>
<ENAME>SCOTT</ ENAVE>
<JOB>ANALYST</ JOB>
<MGR>7566</ MGR>
<HI REDATE>1987- 04- 19T00: 00: 00. 000- 0400</ Hl REDATE>
<SAL>3000</ SAL>
<DEPTNC>20</ DEPTNC>
</ si npl e-xm >
<si npl e-xm >
<EMPNO>7369</ EMPNO>
<ENAME>SM TH</ ENAME>
<JOB>CLERK</ JOB>
<MGR>7902</ MGR>
<HI REDATE>1980- 12- 17T00: 00: 00. 000- 0400</ Hl REDATE>
<SAL>800</ SAL>
<DEPTNC>20</ DEPTNC>
</ si npl e-xm >
</ si npl e-xni - f or mat >

These XML documents are "dumb," as they cannot be validated against any pre-
determined schema - or more accurately, only the following very permissive
"sequence-of-any" schema can validate such documents:

ORACLE 1-4
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Example 1-3 Simple XML Format Schema

<?xm version="1.0" encodi ng="UTF-8"?>

<xsd: schem

xnl ns: xsd="ht t p: / / www. w3. or g/ 2001/ XM_Schena"

>

<xsd: conpl exType name="si npl e-xni - format">

<xsd: sequence>

<xsd:any mnCccurs="0"/>

</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: schema>

The element tags si npl e- xm - f or mat and si npl e- xn can be customized by setting
the appropriate properties on an operation.

Understanding the DBWS Builder File Properties

Use the <propert y> element in the DBWS Builder XML file to define the necessary
server properties, as shown in Example 1-4

See Example 1-5 and Example 1-6 for additional samples of a DBWS Builder XML file.

Table 1-2 defines the valid <pr opert y> values:

Table 1-2 DBWS Builder File Properties
|

Property Description

proj ect Nane Name of the DBWS project.
Default = nyPr oj ect

[ ogLevel Defines the amount and detail TopLink writes to the log.
Valid values: of f, sever e, war ni ng, i nf o (default),
config,fine, fine finest,andall.
See in "logging.level" in Java Persistence API (JPA)
Extensions Reference for Oracle TopLink for details.

user nane Username used to log into the database.

passwor d Password of the user nane used to log into the database.

url Database URL.

driver Database driver.

pl at f or nCl assnane

Specify the database platform. This must be a fully qualified
class name that extends Dat abasePl at f orm

Default =
org. eclipse. persistence. pl at f orm dat abase. Orac
[ ePlatform

t ar get Namespace

The target namespace value applied to generated types.
Default = ur n: pr oj ect Nane

ORACLE
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Table 1-2 (Cont.) DBWS Builder File Properties

_______________________________________________________________________|
Property Description

or Sessi onCust oni zer O assN Name of the session customizer applied to the ORM
ane session.

See in "session.customizer" in Java Persistence API (JPA)
Extensions Reference for Oracle TopLink for details.

oxSessi onCust oni zer C assN  Name of the session customizer applied to the OXM
ane session.

See in "session.customizer" in Java Persistence API (JPA)
Extensions Reference for Oracle TopLink for details.

dat aSour ce JNDI name of the data source, as defined on the target
application server.

wsdl Locat i onURI Location URI value, set in generated WSDL.
Default = REPLACE_W TH_ENDPQOI NT_ADDRESS

Example 1-4 Sample DBWS Builder XML file

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema"
<properties>
<property name="proj ect Name" >procedure_t est </ property>
<property nane="|ogLevel ">of f </ property>
<property nane="user nane" >nyNane</ property>

</ properties>

Creating EclipseLink DBWS Services

ORACLE

You can generate a WAR file containing the EclipseLink DBWS service descriptor
along with all required deployment artifacts for a JAX-WS 2.0 Web service (WSDL,
XML schema, web. xm , EclipseLink object-relational mapping (ORM) and object-XML
mapping (OXM) native project XML files, and so on).
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Figure 1-3 Contents of WAR File

root of war file

— web-inf
— web, xml

— classes

— foo
oplional domain classes (lypically nol required)

L bar
Address.class
Employee,class
PhoneMumber.class

— META-INF

— eclipselink-dbws.xml

— eclipselink-dbws-or. xml

— eclipselink-dbws-ox.xml

L— eclipselink-dbws-sessions.xml S
hame can be overridden by <sessions-file> entry in eclipselink-dbws. xmi

L— _dbws

L DEWSProvider,class _
auto-generated JAX-WS 2 0 Provider

— wsdl

eclipselink-dbws-schema, xsd
eclipselink-dbws.wsd]l

swaref. xsd

Table 1-3 EclipseLink DBWS Service .war File Contents

File Description

web. xm The Web application deployment file, required for
deployment as a JAX-WS Web service.
See JSR-109 for details.

eclipsel i nk- dbws. xm The EclipseLink DBWS service descriptor file,

described in Table 1-1.

ORACLE
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Table 1-3 (Cont.) EclipseLink DBWS Service .war File Contents

_______________________________________________________________________|
File Description

eclipsel i nk-dbws-or. xnl The EclipseLink ORM project XML file.
For more information, see "Introduction to Relational
Projects htt p: // wi ki . ecl i pse. org/
Introduction_to Relational Projects_
9%R8ELUG/R9.

eclipsel i nk- dbws- ox. xm The EclipseLink OXM project XML file.
For more information, see "Introduction to XML
Projects" http: //wi ki . ecl i pse. org/
I ntroduction_to XM._Projects %8ELUGR9

eclipsel i nk- dbws- sessi ons. xn The EclipseLink sessi ons. xni file for the
EclipseLink DBWS service.

This file contains references to the EclipseLink ORM
and OXM project XML files. For more information,
see "Introduction to EclipseLink Sessions" http://
wi Ki . ecl i pse. org/

I ntroduction_to EclipselLink Sessions_
YR8ELUGR9.

eclipsel i nk- dbws- schema. xsd Contains XML type definitions for operation
arguments and return types.
The DBWBBUI | der utility automatically generates
this file from database metadata to derive el enent -
t ag names and types.

eclipsel i nk- dbws. wsdl Contains entries for all operations in the EclipseLink
DBWS service, required for deployment as a JAX-
WS Web service.
See JSR-109 for details (htt p: //
jcp.orglen/jsr/detail ?i d=109).

swar ef . xsd Contains XML type definitions for SOAP
attachments, optional

Note that the files swar ef . xsd and web. xm have names and content determined by
their roles in Web deployment and cannot be changed.

The deployable . war file has been verified to work with the Oracle WebLogic Server
10.3 JavaEE container.

An alternate deployable JAR file has been verified to work as a JavaSE 6
"containerless"” EndPoint. See http://java. sun. coni j avase/ 6/ docs/ api /
javax/ xm /ws/ Endpoi nt. ht i and http://wiki.eclipse.org/EclipseLink/
Exanpl es/ DBWS/ AdvancedJavase6Cont ai ner | ess for more information.

Creating EclipseLink DBWS Services Using the DBWSBuilder Utility

ORACLE

This section describes how to create EclipseLink DBWS services using the
DBWSBUi | der utility.

You can use the EclipseLink DBWS design-time utility DBWSBuUI | der to create
deployment files. DBWSBUI | der is a Java application that processes the operations
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described in an EclipseLink DBWS builder XML file to produce all the required
deployment artifacts.

# Note:

See http://wiKki.eclipse.org/EclipselLink/User Gui de/ DBWS/ Over vi ew
Ecl i pselLi nk_DBWSBui | der _Fi | e_%28ELUGR9 for a listing of the properties of
the DBWSBuUI | der file.

Be sure to set the following environment variables in the <ECLI PSELI NK_HOVE>\ bi n
\'setenv. cmd (or set env. sh file) before invoking DBWSBuUI | der :

- JAVA HOVE
DRI VER CLASSPATH

There are script files provided for invoking DBWSBLUI | der . They are located in the
<ECLI PSELI NK_HOVE>\ uti | s\ dbws directory. The scripts are dbwsbui | der. cnd for
Windows usage, and dbwsbui | der. sh for other operating systems. Run the
dbwsbui I der. cnd (or dbwsbui | der. sh) script without any arguments to display the
help information

Using DBWSBUI | der , you can generate an EclipseLink DBWS service from the following
sources:

*  an existing relational database table;
e one or more SQL SELECT statements;

e astored procedure.

Creating an EclipseLink DBWS Service from a Database Table

ORACLE

You can create an EclipseLink DBWSBUIi | der XML file with a <t abl e> query operation,
as follows:

Example 1-5 Sample DBWSBuilder XML File

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns: xsd="http://ww:. w3. or g/ 2001/ XM.Schema" >
<properties>
<property name="proj ect Name" >t abl e_t est </ property>
. database properties ...
</ properties>
<table
schemaPat t er n="%
t abl eNanePat t er n="dbws_crud"
/>
</ dbws- bui | der>

For more information, see "Creating EclipseLink DBWS Service from a Database
Table".
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Creating an EclipseLink DBWS Service from a SQL Statement

You can create an EclipseLink DBWS builder XML file with a <sql > query operation,
as follows:

Example 1-6 Sample DBWS Builder XML File

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xnl ns: xsd="http://ww. w3. or g/ 2001/ XM.Scherma"
<properties>
<property name="proj ect Name">sql _test</property>
. database properties ..
</ properties>
<sql name="enpl oyeel nfo" si npl eXM.For mat Tag="enpl oyee-i nf 0" xnl Tag="aggr egat e-
counts">
<t ext>
<! [ CDATA[ sel ect count(*) as "COUNT", max(SAL) as "MAX-Sal ary" from EMP]]>
</text>
</sql >
</ dbws- bui | der >

Using Parameter Binding

The SQL SELECT statement for a <sqgl > operation may have parameters that must be
bound to a datatype from the ecl i psel i nk- dbws- schema. xsd, or to any of the basic
XSD datatypes. The SQL SELECT string uses JDBC-style ? markers to indicate the
position of the argument. The <sql > operation uses nested <bi ndi ng> elements to
match the datatype to the parameters. The order in which <bi ndi ng> elements are
defined must match the order of ? markers in the SQL string:

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xn ns:xsd="http://ww. w3. or g/ 2001/ XM.Schera"
<properties>
<property name="proj ect Name">sql _bi ndi ng_t est </ property>
. database properties ..
</ properties>
<sql name="findEnpByNane" isCollection="true" isSinpleXM.Format="true">
<t ext>
<![ CDATA[ sel ect * from EMP where EMPNO = ? and LAST NAME = ?]]>
</text>
<bi ndi ng name="EMPNO' type="xsd:int"/>
<bi ndi ng nanme="LAST_NAME" type="xsd:string"/>
</sql >
</ dbws- bui | der>

The argument named EMPNO is bound to an i nt eger type, while the argument
named LAST_NAME is bound to a stri ng type.

For more information, see "Creating a DBWS Service from SQL Statements".

Creating an EclipseLink DBWS Service from a Stored Procedure

You can create an EclipseLink DBWS builder XML File with a <pr ocedur e> query
operation, as shown in Example 1-7.
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Example 1-7 Using a <procedure> Query

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns: xsd="htt p://wwv. w3. or g/ 2001/ XM_Schema"
<properties>
<property nanme="proj ect Name" >procedur e_t est </ property>
. database properties ...
</ properties>
<procedure
returnType="enpType"
cat al ogPat t er n="SOVE_PKG'
schemaPat t er n="SCOTT"
procedur ePat t er n="Get Enpl oyeeByEMPNO DEPTNO'/ >
</ procedur e>
</ dbws- bui | der >

For more information, see "Creating from a Stored Procedure".

Customizing an EclipseLink DBWS Service

There are a number use-cases that require an EclipseLink DBWS Service to be
customized. The use-cases can be subdivided into the following categories:

e Simple — changing an <el enent - t ag> to an "attribute";
* Intermediate — customizing the EclipseLink ORM or OXM projects;

* Advanced — manually generating all required deployment artifacts.

Performing Simple Customization

By default, DBWSBUI | der -generated ecl i psel i nk- dbws- schena. xsd file derives
<el enment -t ag> names from the database table metadata, as shown in Example 1-8.

Example 1-8 DBWSBuilder-generated eclipselink-dbws-schema.xsd File

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema
xm ns: xsi ="http:// ww. w3. or g/ 2001/ XM.Schema- i nst ance"
xm ns: xsd="http:// ww. w3. or g/ 2001/ XM.Scherma"
>
<xsd: conpl exType nanme="enpType">
<xsd: sequence>
<xsd: el ement nane="enpno" type="xsd:int" xsi:nil="fal se"/>
<xsd: el ement nanme="enane" type="xsd:string" xsi:nil="true"/>
<xsd: el ement nanme="j ob" type="xsd:string" xsi:nil="true"/>
<xsd: el ement name="ngr" type="xsd:int" mnCccurs="0" xsi:nil="true"/>
<xsd: el ement name="hiredate" type="xsd:dateTine" xsi:nil="true"/>
<xsd: el ement nane="sal" type="xsd: decimal" xsi:nil="true"/>
<xsd: el ement name="comi' type="xsd:int" minQccurs="0" xsi:nil="true"/>
<xsd: el ement nanme="deptno" type="xsd:int" xsi:nil="true"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: schema>

Use the Nani ngConvent i onTr ansf or ner to change an <element> tag to an attribute, as
shown in Example 1-9.
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Example 1-9 Converting to an Attribute

public interface Nam ngConventionTransforner {

public enum El enent Style {
ELEMENT, ATTRI BUTE, NONE

|3
public String generateSchemaNane(String tabl eName);
public String generateEl ement Alias(String original El ement Nane) ;

public El ementStyle styleForEl enent (String original El ement Nane) ;

For more information, see "Naming Convention for schema elements" in the
EclipseLink documentation: http://wi ki . ecl i pse. or g/ Ecl i pseLi nk/ Exanpl es/ DBWS/
DBWSI nt er nedi at eAttri bute.

Performing Intermediate Customization

The primary reason to use an EclipseLink SessionCustomizer is to enable
programmatic access to the EclipseLink API. Using this API, you can retrieve the
object-relational or object-XML mapping descriptors from the session, and then use
these descriptors to add, change, or delete mappings. You could also consider turning
off the session cache, or changing the transaction isolation level of the database
connection.

The following example shows how to implement a
org. eclipse. persistence. config. Sessi onCust oni zer :

package sone.java. package;

import org.eclipse.persistence.config. SessionCustoni zer;
import org.eclipse.persistence. sessi ons. Sessi on;
import org.eclipse.persistence. sessions. Dat abaselLogi n;

public class MySessi onCustoni zer inplenments SessionCustom zer {

public MySessionCustom zer() {
1

public void customn ze(Sesssion session) {
Dat abaselLogi n | ogin = (Dat abaselLogi n) sessi on. get Dat asour ceLogi n();
| ogi n. set Transact i onl sol at i on(Dat abaseLogi n. TRANSACTI ON_READ_UNCOWM TTED) ;

}
}

In the DBWSBUI | der builder XML file, specify if the customization applies to the ORM
project or the OXM project, as the following example shows:

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns: xsd="http://ww. w3. or g/ 2001/ XM.Schera"
<properties>
<property name="proj ect Name">cust om ze_t est </ property>

<property
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nane="or Sessi onCust om zer C assNane" >sone. j ava. package. MyORSessi onCust oni zer </
property>

or

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns: xsd="htt p://wwv. w3. or g/ 2001/ XM_Schema"
<properties>
<property nanme="proj ect Name" >cust omi ze_t est </ property>

<property
name="o0xSessi onCust om zer G assNane" >sone. j ava. package. MyOXSessi onCust omi zer </
property>

For more information, see "Session Customization" in the EclipseLink documentation:
http://wiki.eclipse.org/Introduction_to EclipseLink Sessions_ %8ELUG
9%R29#Sessi on_Cust omi zati on.

For more information, see "Sessions" in Understanding Oracle TopLink

Performing Advanced Customization

You can customize an EclipseLink DBWS service by creating your own proj ect . xn
and sessi ons. xm files. Using your preferred utility, you can do the following:

° map your objects to your relational database in an EclipseLink relational project;
* map your objects to your XML schema in an EclipseLink XML project:
e create an EclipseLink sessi ons. xnl file that references both projects.

In this way, you can control all aspects of the relational and XML mapping. This
approach is best when you want to customize most or all details. See "Using Existing
EclipseLink ORM and OXM Mappings" for more information.

Using DBWSBuilder API

ORACLE

The EclipseLink DBWS design-time utility, DBWSBUI | der , is a Java application that
generates EclipseLink DBWS files and assembles them into deployable archives.

It is normally invoked from the command-line via its main method:

pronpt > dbwsbuil der.cmd -builderFile {path_to_builder.xm} -stageDir
{path_to_stageDir} -packageAs {packager}

The given builder XML file (Example 1-10) is parsed by the OXM Project

org. eclipse. persistence. tool s. dbws. DBWSBUI | der Model Proj ect producing model
objects that represent properties and <t abl e> operations. Thus the public class

org. eclipse. persistence.tool s. dbws. DBWSBUIi | der can be populated
programmatically through property setters (i.e. set Driver (), set Ul ()) - table; SQL
operations via addSgl Operati on().

The packager specified on the command-line is represented by a class that
implements the or g. ecl i pse. per si st ence. t ool s. dows. DBWSPackager interface.
There is a hierarchy of concrete implementations of this interface, shown in Figure 1-4:
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Figure 1-4 Hierarchy of Concrete Implementation

<<intertaces>
DBWSPackager

A
I
I
|

[ *RPackager

ProviderPackager

[@ebServicePackageﬁ] [ JavasePackager ]

[@ebLDgicPackager
A

[ JDewv Packager

The primary responsibility of a DBWSPackager is to provide java. i o. Qut put Streanis
for the output generated by DBWSBUI | der :

Example 1-10 Sample Builder XML File

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xn ns: xsd="http://ww. w3. or g/ 2001/ XM.Schera"
<properties>
<property name="proj ect Name" >t est </ property>
<property name="driver">oracle.jdbc. Oracl eDriver</property>
<property name="password">tiger</property>
<property name="url">j dbc: oracl e:thin: @ocal host: 1521: ORCL</ property>
<property name="usernane">scott</property>
</ properties>
<tabl e
catal ogPattern="%
schemaPat t er n="SCOTT"
t abl eNamePat t er n="EM"
/>
</ dbws- bui | der>
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Example 1-11 Sample DBWSPackager

/1 call-backs for stream managenent
public Qutput Stream get SchemaStrean() throws FileNot FoundExcepti on;
public void cl oseSchemaSt rean( Qut put St ream schemaStrean);

public Qutput Stream get SessionsStrean(String sessi onsFi |l eNane) throws
Fi | eNot FoundExcept i on;
public void cl oseSessi onsStrean( Qut put St ream sessi onsStrean);

public Qutput Stream get ServiceStrean() throws FileNot FoundExcepti on;
public void closeServiceStrean( Qutput Stream serviceStrean);

public QutputStream getOrStream() throws Fil eNot FoundExcepti on;
public void closeO Strean{Qut put Stream or Strean);

public Qutput Stream get OxStream() throws Fil eNot FoundExcepti on;
public void cl oseOxSt rean{ Qut put Stream oxStrean);

public QutputStream get WSDLStrean{) throws FileNot FoundExcepti on;
public void cl oseWSDLSt r ean( Qut put St ream wsdl Strean);

public Qutput Stream get SWARef Strean() throws Fi | eNot FoundExcepti on;
public void cl oseSWARef St rean( Qut put St ream swar ef Strean) ;

public Qutput Stream get WebXm Strean() throws Fi | eNot FoundExcepti on;
public void cl ose\WebXm Strean( Qut put St ream webXm Strean);

public Qutput Stream get Providerd assStrean() throws FileNot FoundExcepti on;
public void cl oseProvi der O assStrean( Qut put St ream codeGenProvi der Strean) ;

public Qutput Stream get Provi der SourceStrean() throws FileNot FoundExcepti on;
public void cl oseProvi der Sour ceSt r ean( Qut put St r eam sour cePr ovi der Strean) ;

Once all the model objects have been built, the builder is invoked either through the
start() method, or alternatively via the bui 1 d(...) method, which overrides the
streams from the DBWSPackager , allowing the streams to be managed externally to the
packager:

public void start() ...

public void build(QutputStream dbwsSchemaStream Qut put St ream dbwsSessi onsStream
Qut put St ream dbwsSer vi ceSt ream CQut put Stream dbwsOr Stream Qut put Stream
dbwsOx St r eam
Qut put St ream swar ef Stream Qut put St ream webXm Stream CQut put St ream
wsdl Stream
Qut put St ream codeGenPr ovi der St ream Qut put St ream sour ceProvi der St r eam
Logger |ogger) ...

DBWS Design Time Component

You can use the EclipseLink DBWS design-time utility DBWSBuUI | der to create
deployment files. DBWSBUI | der is a Java application that processes the operations
described in an EclipseLink DBWS builder XML file to produce all the required
deployment artifacts.

Be sure to set the following environment variables in the <ECLI PSELI NK_HOME>\ uti | s
\ dbws\ set env. cnd (or set env. sh file) before invoking DBWSBuilder:
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JAVA_HOMVE
DRI VER_CLASSPATH

There are script files provided for invoking DBWSBUI | der . They are located in the
<ECLI PSELI NK_HOVE>\ ut i | s\ dbws directory. The scripts are dbwshbui | der. cnd for
Windows usage, and dbwsbui | der. sh for other operating systems.

Using DBWSBUI | der, you can generate an EclipseLink DBWS service from the following
sources:

an existing relational database table. See "Creating an EclipseLink DBWS Service
from a Database Table".

one or more SQL SELECT statements. See "Creating an EclipseLink DBWS
Service from a SQL Statement".

a stored procedure. See "Creating an EclipseLink DBWS Service from a Stored
Procedure".

a stored function . See "Creating from a Stored Function".

Example 1-12 DBWSBUuilder usage

pronpt > dbwsbuil der.cmd -builderFile {path_to_dbws_builder.xm} -stageDir
{path_to_stageDir}

- packageAs[: archive_flag - archive, noArchive, ignore] {packager} [additional args]
Avai | abl e packagers:

- packageAs: [ defaul t =not supported] jdev

- packageAs: [ def aul t =ar chive] javase []arFil ename]

- packageAs: [ def aul t =archive] w s [warFil enane]

- packageAs: [ def aul t =archi ve] gl assfish [warFilenang]
- packageAs: [ def aul t =ar chi ve] jboss [warFil enang]

- packageAs: [ def aul t =ar chive] war [war Fil enane]

- packageAs: [ def aul t =ar chive] was [war Fil enane]

- packageAs: [ def aul t =not supported] eclipse
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This chapter describes how to create EclipseLink DBWS services.
This chapter includes the following sections:

Creating EclipseLink DBWS Service from a Database Table
Using an EclipseLink SessionCustomizer

Creating a DBWS Service from SQL Statements

Creating from a Stored Procedure

Creating from a Stored Function

Creating from a Stored Function with complex PL/SQL arguments

Creating from an Overloaded PL/SQL Stored Procedure

Creating EclipseLink DBWS Service from a Database Table

You can create a web service that exposes a database table's CRUD (Create/
Read[findByPK and findAll]/Update/Delete) operations. EclipselLink supports this for
any table or multiple tables (use patterns supporting % for catalog, schema or table
names) on any database on which the JDBC driver reliably and accurately delivers the
table's metadata via the JDBC metadata APIs (j ava. sql . Dat abaseMet aDat a).

EclipseLink uses the DBWSBUI | der utility to generate a DBWS XML schema, using the
following rules:

table name ==> translate any characters not supported by XML ==> translate
to_lowercase ==> add suffix "Type' ==> top-level complex type in . xsd file

column name ==> translate any characters not supported by XML! ==> translate
to_lowercase ==> becomes <el enent - t ag> name

— All columns are expressed as elements
— BLOB columns are automatically mapped to xsd: base64Bi nary

— Xsd: base64Bi nary elements can be included in-line to the XML document, or
handled as binary attachments (SwaRef or MTOMstyle).

Example 2-1 uses the EMP table (Table 2-1) from the Oracle scott database schema:

Table 2-1 Sample EMP Table

I
OWNER TABLE_ COLUMN_NA DATA_TYPE DATA_ DATA_ DATA_ NULL

NAME ME LENG PRECI SCAL ABLE?
TH SION E

SCOTT EMP EMPNO NUMBER 22 4 0 N

1 same algorithm documented as part of the SQL/X (a.k.a. SQL/XML:2003) specification.

ORACLE
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Table 2-1 (Cont.) Sample EMP Table

I
OWNER TABLE_ COLUMN_NA DATA_TYPE DATA_ DATA_ DATA_ NULL

NAME  ME LENG PRECI SCAL ABLE?
TH SION E
SCOTT  EMP ENAME VARCHAR2 10 (nul)  (null) Y
SCOTT  EMP JOB VARCHAR2 9 (nul) — (nully Y
SCOTT  EMP MGR NUMBER 22 4 0 Y
SCOTT  EMP HIREDATE DATE 7 (nul) — (nully Y
SCOTT  EMP SAL NUMBER 22 7 2 Y
SCOTT  EMP COMM NUMBER 22 7 2 Y
SCOTT  EMP DEPTNO NUMBER 22 2 0 Y

Example 2-1 Example
The DBWSBuilder utility requires a DBWS configuration file as input, as shown here:

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns: xsd="http://ww:. w3. or g/ 2001/ XM.Schena" >
<properties>
<property name="proj ect Name" >enp</ property>
. database properties
</ properties>
<table
catal ogPattern="%
t abl eNanePat t er n="EMP"
/>
</ dbws- bui | der >

Use this command to execute the DBWSBUilder:

pronpt > dbwsbuil der.cnd -builderFile dbws-builder.xm -stageDir output_directory -
packageAs w s enp. war

where

e dbws-buil der. xm is the DBWS configuration file (as shown previously)
e output_directory is the output directory for the generated files
* -packageAs is the platform on which the web service will be deployed

The DBWEBUI | der -generated ecl i psel i nk- dbws- schena. xsd file derives <el enent -
t ag> names from the Database table metadata in Table 2-1:

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_.Schema- i nst ance"
xm ns: xsd="http: // www. w3. or g/ 2001/ XM_Schena"
>
<xsd: conpl exType name="enpType">
<xsd: sequence>
<xsd: el ement name="enpno" type="xsd:int" xsi:nil="false"/>
<xsd: el ement name="enane" type="xsd:string" xsi:nil="true"/>
<xsd: el ement name="j ob" type="xsd:string" xsi:nil="true"/>

2-2



Generated EclipseLink DBWS service descriptor

The CRUD operations are illustrated in the generated EclipseLink DBWS service
descriptor (ecl i psel i nk- dbws. xm ) file, as shown here:
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<xsd: el ement name="ngr" type="xsd:int" ninCccurs="0"

Xsi:nil="true"/>

<xsd: el ement name="hiredate" type="xsd:dateTine" xsi:nil="true"/>
<xsd: el ement nanme="sal " type="xsd: decimal" xsi:nil="true"/>

<xsd: el ement name="comi' type="xsd:int" mnQccurs="0"

Xsi:nil="true"/>

<xsd: el ement nanme="deptno" type="xsd:int" xsi:nil="true"/>

</ xsd: sequence>
</ xsd: conpl exType>

</ xsd: schema>

Example 2-2 Sample CRUD Operations

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws xm ns: xsd="http://ww. w3. or g/ 2001/ XM_.Schema" xni ns: ns1="urn: enp"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM.Schena- i nst ance" >

<nane>enp</ nane>

<sessi ons-fil e>eclipselink-dbws-sessions. xm </ sessions-file>

<updat e>
<nane>updat e_enpType</ nane>
<par anet er >
<nane>t hel nst ance</ nane>
<type>nsl: enpType</type>
</ par anet er >
</ updat e>
<insert>
<nane>cr eat e_enpType</ nane>
<par anet er >
<nane>t hel nst ance</ nane>
<type>nsl: enpType</type>
</ par anet er >
<linsert>
<query>

<nane>f i ndByPri mar yKey_enpType</ nanme>

<par anet er >
<nane>i d</ name>
<t ype>xsd: deci nal </ type>
</ par anet er>
<result>
<type>nsl: enpType</type>
</result>
<naned- query>
<nane>f i ndByPri mar yKey</ name>
<descri pt or >enpType</ descri pt or >
</ naned- query>
</ query>
<del et e>
<nane>del et e_enpType</ nane>
<par anet er >
<nane>t hel nst ance</ nane>
<type>nsl: enpType</type>
</ par anet er >
</ del et e>
<query>
<nane>findAl | _enpType</ name>
<result isCollection="true">
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<type>nsl: enpType</type>
</result>
<named- query>
<nane>findAl | </ name>
<descri pt or >enpType</ descri pt or>
</ named- query>
</ query>
</ dbws>

SOAP Messaging

The following SOAP Message invokes the <fi ndAl | _enpType> operation for the emp
DBWS service:

<?xm version="1.0" encodi ng="UTF-8"?>
<env: Envel ope xn ns:env="http://schemas. xm soap. or g/ soap/ envel ope/ ">
<env: Body>
<findAll _enpType xm ns="urn: enpServi ce" xm ns:urn="urn: enp"/>
</ env: Body>
</ env: Envel ope>

returning:

<?xm version="1.0" encoding="utf-16"?>
<SOAP- ENV: Envel ope xm ns: SOAP- ENV="htt p: / / schemas. xm soap. or g/ soap/ envel ope/ ">
<SOAP- ENV: Header />
<SQOAP- ENV: Body>
<srvc: findAll _enpTypeResponse xml ns="urn:enmp" xm ns:srvc="urn: enpService">
<srvc:resul t>
<enpType>
<enpno>7369</ enpno>
<enanme>SM TH</ ename>
<j ob>CLERK</ j ob>
<nmgr >7902</ myr >
<hi r edat e>1980- 12- 17T00: 00: 00. 0- 05: 00</ hi r edat e>
<sal >800</ sal >
<dept no>20</ dept no>
</ empType>
<enpType>
<enpno>7499</ enpno>
<enanme>ALLEN</ ename>
<j ob>SALESMANK/ j ob>
<ngr >7698</ myr >
<hi r edat e>1981- 02- 20T00: 00: 00. 0- 05: 00</ hi r edat e>
<sal >1600</ sal >
<comr>300</ comp
<dept no>30</ dept no>
</ empType>

</srvc:resul t>
</srvc:findA | _enpTypeResponse>
</ SOAP- ENV: Body>
</ SOAP- ENV: Envel ope>
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Using an EclipseLink SessionCustomizer

Example

ORACLE

When using an EclipseLink Sessi onCust onmi zer with DBWS, you can access to the
EclipseLink API to retrieve the OR (obj ect -r el ati onal ) or OX (obj ect - XM.) mapping
descriptors from the session. You can then use the descriptors to add, change, or
delete mappings.

For more information, see "Session Customization in the EclipseLink documentation:
http://wiki.eclipse.org/Introduction_to EclipseLink Sessions %8ELUG
9R29#Sessi on_Cust omi zat i on

For more information, see "Sessions" in Understanding Oracle TopLink.

This example illustrates how to implement an EclipseLink Sessi onCust oni zer :

package sone.java. package;

import org.eclipse.persistence.config. Sessi onCust omi zer;
inport org.eclipse.persistence. sessions. Sessi on;
inport org.eclipse.persistence. sessions. Dat abaselLogi n;

public class MySessi onCustoni zer inplenments SessionCustom zer {

public MySessi onCustomi zer () {
1

public void custom ze(Sesssion session) {
Dat abaselLogi n | ogi n = (DatabaselLogi n) sessi on. get Dat asour ceLogi n() ;
/] enable "dirty' reads
| ogi n. set Transact i onl sol ati on( Dat abaseLogi n. TRANSACTI ON_READ_UNCOWM TTED) ;

}
}

In the DBWSBUI | der configuration file, you must use the
or Sessi onCust oni zer G assName or oxSessi onCust oni zer Cl assNane to specify if the
customization applies to the ORM or ORX project (respectively), as shown here:

Example 2-3 ORM Project

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns: xsd="htt p://wwv. w3. or g/ 2001/ XM_Schema"
<properties>
<property nanme="proj ect Name" >cust omi ze_t est </ property>

<property

name="or Sessi onCust om zer G assNane" >sone. j ava. package. M\yORSessi onCust omi zer </
property>

Example 2-4 ORX Project

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns:xsd="http://ww. w3. or g/ 2001/ XM.Schema"
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<properties>
<property name="proj ect Name">cust om ze_t est </ property>

<property
nane="o0xSessi onCust om zer C assNane" >sone. j ava. package. MyOXSessi onCust oni zer </
property>

Advanced Customization

You can further customize an EclipseLink DBWS service by creating your own
EclipseLink proj ect. xm and sessi ons. xnl files. Using your preferred utility, you can:

* map your objects to your relational database in an EclipseLink relational project
* map your objects to your XML schema in an EclipseLink XML project
» create an EclipseLink sessi ons. xnl file that references both projects.

In this way, you can control all aspects of the relational and XML mapping. This
approach is best when you want to customize most or all details.

In Example 2-5, a DBWS service is constructed from existing EclipseLink project maps
with identical case-sensitive aliases (for Descriptors that are common between the
projects).

< Note:

When building a DBWS web service in this way (that is, without the
DBWSBUiI | der Utility) be sure to create all the necessary deployment artifacts.

Example 2-5 Sample DBWS Service

<?xm version="1.0" encodi ng="UTF-8"?>
<obj ect - persi stence version="Eclipse Persistence Services - some version (sonme build
date)" xm ns="http://ww. eclipse.org/eclipselink/xsds/persistence" xmns:xsd="http://
www. W3. or g/ 2001/ XMLSchema" xn ns: xsi ="htt p: // www. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: eclipselink="http://ww.eclipse.org/eclipselink/xsds/persistence">
<name>SomeCORPr o] ect </ nane>
<cl ass- mappi ng- descri pt or s>
<cl ass- mappi ng- descriptor xsi:type="rel ational-class-nmappi ng-descriptor">
<cl ass>sone. package. Soned ass</ cl ass>
<al i as>SomeAl i as</al i as>

<?xm version="1.0" encodi ng="UTF-8"?>
<obj ect - persi stence version="Eclipse Persistence Services - some version (sonme build
date)" xm ns="http://ww. eclipse.org/eclipselink/xsds/persistence" xmns:xsd="http://
www. W3. or g/ 2001/ XMLSchema" xn ns: xsi ="htt p: // www. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: eclipselink="http://ww.eclipse.org/eclipselink/xsds/persistence">
<name>SomeOXPr o] ect </ nane>
<cl ass- mappi ng- descriptor xsi:type="xn -cl ass- mappi ng- descri ptor">
<cl ass>sone. package. Somed ass</ cl ass>
<al i as>SomeAl i as</ al i as>
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Using Existing EclipseLink ORM and OXM Mappings

A DBWS service may be constructed using pre-existing EclipseLink ORM and OXM
maps (both Project classes and Project deployment XML are supported) with identical
case-sensitive aliases for Descriptors that are common between the projects.

When building a DBWS web service in this way (that is, without the DBWSBUI | der
Utility) be sure to create all the necessary deployment artifacts

Example 2-6 Using an ORM Map

<?xm version="1.0" encodi ng="UTF-8"?>
<obj ect - persi stence version="Eclipse Persistence Services - sone version (some build
date)" xm ns="http://ww. eclipse.org/eclipselink/xsds/persistence" xm ns:xsd="http://
ww. W3. or g/ 2001/ XMLSchema" xm ns: xsi ="htt p: // wwv. w3. or g/ 2001/ XM_Schena- i nst ance”
xm ns: eclipselink="http://ww.eclipse.org/eclipselink/xsds/persistence">
<name>SomeCORPr o] ect </ nane>
<cl ass- mappi ng- descri pt or s>
<cl ass- mappi ng- descriptor xsi:type="rel ational -cl ass-mappi ng-descriptor">
<cl ass>sone. package. Somed ass</ cl ass>
<al i as>SomeAl i as</al i as>

Example 2-7 Using an OXM Map

<?xm version="1.0" encodi ng="UTF-8"?>
<obj ect - per si stence version="Eclipse Persistence Services - some version (sonme build
date)" xm ns="http://ww. eclipse.org/eclipselink/xsds/persistence" xm ns:xsd="http://
waww. W3. or g/ 2001/ XM.Scherma" xm ns: xsi ="htt p: // www. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: eclipselink="http://ww.eclipse.org/eclipselink/xsds/persistence">
<name>SomeOXPr o] ect </ nane>
<cl ass- mappi ng- descri ptor xsi:type="xn -cl ass- mappi ng- descri pt or">
<cl ass>sone. package. Somed ass</ cl ass>
<al i as>SomeAl i as</ al i as>

Creating a DBWS Service from SQL Statements

This section includes information on:

*  Creating from Results Sets from Custom SQL SELECT Statements

e Creating based on Schema-formatted Results from Custom SQL SELECT
Statements

Creating from Results Sets from Custom SQL SELECT Statements

ORACLE

EclipseLink DBWS can create a Web service that exposes the results of executing
custom SQL SELECT statements, without exposing the actual SQL. There is no
metadata to determine the structure of the returned data -- the Simple XML Format
schema is used.

The SQL SELECT statements targeted for this service are in the DBWSBUI | der builder
XML file, as shown here:
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Use this command to create the web service:

pronpt > dbwsbuil der.cnd -builderFile dbws-builder.xm -stageDir output_directory -
packageAs w s testSql.war

where

e dbws-buil der.xm is the DBWS builder XML configuration file, as shown
previously

e output_directory is the output directory for the generated files
* -packageAs the platform on which the web service will be deployed

The generated ecl i psel i nk- dbws- schena. xsd file is the schema for the Simple XML
format:

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema
xm ns: xsd="http:// ww. w3. or g/ 2001/ XM.Schem"
>
<xsd: conpl exType nanme="si npl e-xn -formt">
<xsd: sequence>
<xsd:any m nCccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: schema>

The element tags si npl e-xnl - f or mat and si npl e-xm are customized in the SQL
operations. For example, <si npl e-xn - f or mat > = <aggr egat e- i nf 0>, <si npl e-xm > =
<count - and- nax- sal ary>.

Example 2-8 Sample DBWSBuilder XML File

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns: xsd="http://ww:. w3. or g/ 2001/ XM.Schema" >
<properties>
<property name="proj ect Name" >t est Sgl </ property>
. database properties
</ properties>
<sql
nane="count"
si npl eXM_For mat Tag="aggr egat e-i nf 0"
xm Tag="count "
>
<t ext ><! [ CDATA[ sel ect count (*) from EMP]]></text>
</sql>
<sql
nane="count AndvaxSal ar y"
si npl eXM_For mat Tag="aggr egat e-i nf 0"
xm Tag="count - and- max- sal ary"
>
<t ext ><! [ CDATA[ sel ect count (*) as "COUNT", max(SAL) as "MAX-Sal ary" from EMP]]></
text>
</sql >
</ dbws- bui | der>
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Generated EclipseLink DBWS Service Descriptor

The SQL operations are included in the DBWS service descriptor file (ecl i psel i nk-
dbws. xm ) created by EclipseLink, as well as the settings to alter the default Simple
XML Format <el emrent - t ag> name.

Example 2-9 Sample XML File

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws xm ns:xsd="http:// ww. w3. or g/ 2001/ XM_Schema" xm ns: nsl="urn:test Sql"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM.Schena- i nst ance" >
<nanme>t est Sql </ name>
<sessi ons-fil e>eclipselink-dbws-sessions. xm </ sessions-file>
<query>
<name>count </ name>
<result>
<t ype>si npl e-xnl - f or mat </ t ype>
<si npl e-xm - f or mat >
<si npl e-xni - f or mat - t ag>aggr egat e- i nf o</ si npl e-xnl - f or mat - t ag>
<si npl e-xni - tag>count </ si npl e-xn -t ag>
</ si npl e-xn - f or mat >
</result>
<sql >
<! [ CDATA[ sel ect count(*) fromEM]]>
</sql >
</ query>
<query>
<name>count AndMaxSal ar y</ name>
<result>
<t ype>si npl e-xnl - f or mat </ t ype>
<si npl e-xm - f or mat >
<si npl e-xni - f or mat - t ag>aggr egat e- i nf o</ si npl e-xnl - f or mat - t ag>
<si npl e-xni - t ag>count - and- max- sal ar y</ si npl e-xni - t ag>
</ si npl e-xn - f or mat >
</result>
<sql >
<! [ CDATA[ sel ect count(*) as "COUNT", max(SAL) as "MAX-Sal ary" from EMP]]>
</sql >
</ query>
</ dbws>

SOAP Messaging

The following SOAP Message invokes the <count > operation for the t est Sqgl DBWS
service:

<?xm version="1.0" encodi ng="UTF-8"?>
<env: Envel ope xm ns:env="http://schemas. xm soap. or g/ soap/ envel ope/ " >
<env: Body>
<count xm ns="urn:testSql Service" xm ns:urn="urn:testSql"/>
</ env: Body>
</ env: Envel ope>

returning:

<?xm version="1.0" encoding="utf-16"?>
<SOAP- ENV: Envel ope xm ns: SCAP- ENV="ht t p: / / schemas. xm soap. or g/ soap/ envel ope/ " >
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<SOAP- ENV: Header />
<SOAP- ENV: Body>
<srvc: count Response xni ns: srvc="urn:test Sql Service">
<srvc:result>
<aggregate-info xn ns: xsi="http://ww.w3. org/ 2001/ XM.Schena- i nst ance"
xsi:type="sinpl e-xm - f ormat " >
<count >
<COUNT_x0028__ x002A _x0029_>14</ COUNT_x0028__x002A__x0029 >
</ count >
</ aggregat e-i nf 0>
</srvc:result>
</ srvc: count Response>
</ SCAP- ENV: Body>
</ SOAP- ENV: Envel ope>

# Note:

You should be aware of the resul t Set for sel ect count (*); the characters
'(', " and ")" are not valid for XML element tags and are replaced by the well-
known transformation, which documented as part of the SQL/X specification
(SQL/XML:2003).

Custom SQL as Sub-operation of Table-based Web Service

ORACLE

The "SOAP Messaging" operation returns unstructured data. However, it is possible to
nest such operations within the context of a Table-based operation; then, the nested
operations can be configured to re-use the schema element type of the parent table
and return structured data:

<dbws- bui | der >
<properties>
<property nanme="proj ect Name" >enpSql </ property>
. database properties
</ properties>
<tabl e
cat al ogPat t er n="9%
t abl eNanePat t er n="EMP"
>
<sql
nanme="f i ndEnpByNane"
i sCol | ection="true"
returnType="enpType"
>
<t ext ><! [ CDATA[ sel ect * from EMP where ENAME |ike ?]]></text>
<bi ndi ng name="ENAME" type="xsd:string"/>
</sql >
</tabl e>
</ dbws- bui | der >

The generated EclipseLink DBWS service descriptor ecl i psel i nk- dbws. xmi file:

Example 2-10 Sample eclipselink-dbws.xml File

<dbws xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schema" xm ns: nsl="urn:test Sql "
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM.Schema- i nst ance" >
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<name>enpSql </ nane>
<sessi ons-fil e>eclipselink-dbws-sessions. xm </ sessions-file>
<updat e>
<name>updat e_enpType</ nanme>
<par anet er >
<name>t hel nst ance</ name>
<type>nsl: enpType</type>
</ par anet er>
</ updat e>
<query>
<nane>f i ndEnpByName</ nane>
<par anet er >
<nane>ENAME</ nanme>
<type>xsd: string</type>
</ par anet er >
<result isCollection="true">
<type>nsl: enpType</type>
</result>
<sql >
<! [ CDATA[ sel ect * from EMP where ENAME |ike #ENAME]]>
</sql >
</ query>
</ dbws>

Creating based on Schema-formatted Results from Custom SQL
SELECT Statements

EclipseLink can also create a web service in which the "shape” of the returned result is
determined at design-time, not runtime. Normally, the custom SQL SELECT statement
returns j ava. sql . Resul t Set s and the j ava. sql . Resul t Set Met aDat a APIs

(get Col utmCount , get Col umLabel , get Col umType, etc.) can be used to determine the
name and datatype of the returned information.

EclipseLink DBWS uses the Simplified XML Format (SXF) to create an XML document
to describe the ResultSet's information. However, because this document can change
arbitrarily, the SXF schema is extremely "loose" — the use of xsd: any places virtually
no restriction on the document.

Example 2-11 Sample Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema
xn ns: xsd="ht t p: / / www. w3. or g/ 2001/ XM_Schena"
>
<xsd: conpl exType name="si npl e-xni -format">
<xsd: sequence>
<xsd:any mnCccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: schema>

Example 2-12 Instance document:

<source |ang="xm ">
<?xm version = "1.0" encoding = ' UTF-8' 7>
<si npl e-xn - f or mat >

<si npl e-xm >
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<EMPNO>7788</ EMPNO>
<ENAME>SCOTT</ ENAVE>
<JOB>ANALYST</ JOB>
<MGR>7566</ MGR>
<H REDATE>1987- 04- 19</ Hl REDATE>
<SAL>3000</ SAL>
<DEPTNO>20</ DEPTNO>

</ si mpl e-xn >

<si npl e-xm >
<EMPNO>7369</ EMPNO>
<ENAVE>SM TH</ ENAME>
<JOB>CLERK</ JOB>
<MER>7902</ MR>
<H REDATE>1980- 12- 17</ Hl REDATE>
<SAL>800</ SAL>
<DEPTNO>20</ DEPTNO>

</ si mpl e-xn >

</ si npl e-xn - f or mat >

Additional information at Design Time

As indicated previously, the j ava. sql . Resul t Set Met aDat a APIs provide enough
information, if available at design-time, from which you could generate a schema, as
shown here:

Example 2-13 Sample Schema

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_.Schema" t ar get Nanespace="ur n: enp"
xm ns="urn: enp" el enent For nDef aul t ="qual i fi ed">
<xsd: conpl exType name="enpType">
<xsd: sequence>
<xsd: el ement nanme="enpno" type="xsd: decinal"/>
<xsd: el ement nanme="enane" type="xsd:string" mnQccurs="0" nillable="true"/>
<xsd: el ement nanme="job" type="xsd:string" minCccurs="0" nillable="true"/>
<xsd: el ement name="ngr" type="xsd:decimal" mnCccurs="0" nillable="true"/>
<xsd: el ement nanme="hiredate" type="xsd:date" mnCccurs="0" nillable="true"/>
<xsd: el ement nanme="sal " type="xsd: decimal" mnCccurs="0" nillable="true"/>
<xsd: el ement nanme="comi type="xsd:deci mal" m nQccurs="0" nillable="true"/>
<xsd: el ement nanme="deptno" type="xsd:deciml" mnCccurs="0"
nillable="true"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: el ement nanme="enpType" type="enpType"/>
</ xsd: schema>

The DBWS sql operation is enhanced with an additional SQL statement that is
executed at design-time -- the statement will not return any rows (such as when the
VWHERE clause evaluates to false in Example 2-14):

Example 2-14 Executing Additional SQL Statements

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns:xsd="http://ww:. w3. or g/ 2001/ XM.Schem"
<properties>
<property nane="proj ect Name" >enp</ property>

</ properties>
<sql
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nane="Senpl oyees"
i sCol l ection="fal se"
returnType="enpType"
>
<st at ement ><! [ CDATA[ sel ect * from EMP where ENAME |ike 'S%]]></statement>
<bui | d- st at ement ><! [ CDATA[ sel ect * from EMP where 0=1]]></bui | d- stat ement >
</sql >
</ dbws- bui | der>

Understanding Issues and Limitations

Be aware of the following limitation:

* Repeated labels

e Compatible column label sets

Repeated labels

Valid SQL allows multiple identical columns. For example, consider the following SQL:

SELECT ENAME, ENAME FROM EMP WHERE LI KE ' S%

ENAME ENAME
SMITH SMITH
SCOTT SCOTT

In this example, a SELECT statement that uses UNI ON could return a set of column
labels where a label is repeated.

DBWSBUI | der maintains a list of "already processed columns™ and will throw an
exception when it detects a duplicate.

Compatible column label sets

The runtime and design-time SQL statements must return compatible column label
sets. EclipseLink performs no pre-processing to ensure that the column sets are the
same; the error will be detected at runtime when the service is invoked.

Creating from a Stored Procedure

ORACLE

EclipseLink DBWS can create a Web service that exposes a Stored Procedure (or
multiple procedures). Because it is not possible to determine the structure of the
returned data from the Stored Procedure's metadata, EclipseLink uses the Simple
XML Format schema. The EclipseLink DBWS runtime produces an XML document
that is simple and "human-readable."

EclipseLink DBWS supports any combination of I N, OQUT and | N QUT arguments.
Additionally, EclipseLink also supports procedures in packages that are overloaded
(that is, the same name but different parameters).
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This example uses the following Stored Procedure:

DROP PROCEDURE TESTECHG,
CREATE OR REPLACE PROCEDURE TESTECHO(T I N VARCHAR2, U QUT VARCHAR?) AS
BEG N
U := CONCAT(T, '-test');
END;

The DBWSBuilder utility requires a DBWS configuration XML file as input, as shown
here:

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns:xsd="http://ww. w3. or g/ 2001/ XM.Schema" >
<properties>
<property name="proj ect Name" >t est Echo</ property>
. database properties
</ properties>
<procedure
name="t est Echo"
procedur ePat t er n=" TESTECHO'
i sSi mpl eXM_For mat ="t r ue"
/>
</ dbws- bui | der>

Execute the DBWSBUI | der , as shown here:

pronpt > dbwsbuil der.cmd -buil derFile dbws-builder.xm -stageDir output_directory -
packageAs w s testEcho. war

where

e dbws-buil der.xm is the DBWS builder configuration XML file above
e output_directory is the output directory for the generated files
* -packageAs specifies the platform on which the web service will be deployed

The generated ecl i psel i nk- dbws- schena. xsd file is the schema for the Simple XML
format, as shown here:

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema
xm ns: xsd="http://ww. w3. or g/ 2001/ XM.Schema"
>
<xsd: conpl exType nane="si npl e-xnl -format">
<xsd: sequence>
<xsd:any m nCccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: schema>

You can customize the si npl e-xm - f ormat and si npl e-xm tags by setting the
appropriate properties on an SQL operation.
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Creating from a Stored Function

Example

EclipseLink DBWS can create a Web service that exposes a simple Stored Function.

In this example, the following stored function will be used:

DROP FUNCTI ON TESTECHO,
CREATE OR REPLACE FUNCTI ON TESTECHO(T I N VARCHAR2) RETURN VARCHAR? IS retVal VARCHAR?
BEG N
retVal := CONCAT('test-' , T);
RETURN ret Val ;
END TESTECHO,

The DBWSBuilder utility requires a DBWS configuration XML file as input, as shown
here:

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns: xsd="http://ww:. w3. or g/ 2001/ XM.Schema" >
<properties>
<property name="proj ect Name" >t est Echo</ property>
. database properties
</ properties>
<procedure
name="t est Echo"
procedur ePat t er n=" TESTECHO'
returnType="xsd: string"
/>
</ dbws- bui | der >

Execute the DBWSBUilder, as shown here:

pronpt > dbwsbuil der.cnd -builderFile dbws-builder.xm -stageDir output_directory -
packageAs w s testEcho. war

where
o dbws-buil der.xn is the DBWS builder configuration XML file above
e output_directory is the output directory for the generated files

e -packageAs the platform on which the web service will be deployed

Creating from a Stored Procedure with complex PL/SQL
arguments

ORACLE

With TopLink, you can create a DBWS web service from a stored procedure that uses
complex PL/SQL types as either an | N, QUT, or | NOUT argument.
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In this example, the following stored procedure is used:

PROCEDURE P1( OLDREC I N ARECORD, FQO I N VARCHAR2, AREC OQUT ARECORD) IS BEGN
AREC. T1 := ... sone processing based upon OLDREC AREC. T2 := ... AND FCO
AREC. T3 := ... END P1;

Type ARECORD is defined in the PL/SQL package SOVEPACKAGE as follows:

CREATE OR REPLACE PACKAGE SOVEPACKAGE AS
TYPE TBL1 |'S TABLE OF VARCHAR2(111) | NDEX BY Bl NARY_ | NTEGER,
TYPE TBL2 |'S TABLE OF NUVBER | NDEX BY Bl NARY | NTEGER;
TYPE ARECORD | S RECORD (
T1 TBLL,
T2 TBL2,
T3 BOCLEAN
)
PROCEDURE P1( OLDREC | N ARECORD, FOO I N VARCHAR2, AREC OUT ARECCRD);
END SOVEPACKAGE:

Because PL/SQL record and collection types cannot be transported via JDBC,
TopLink will generate an anonymous block of PL/SQL code that contains the functions
to convert to and from JDBC and PL/SQI types. To be successful, each PL/SQL type
or collection type that will appear inan I N, I N QUT, or OUT OF RETURN argument (or any
PL/SQL record or collection type that is nested within these arguments) must have an
equivalent JDBC type. The name of this type must be in the form <package
nane>_<type nane>.

For this example, the following JDBC types are required:

CREATE OR REPLACE TYPE SOVEPACKAGE_TBL1 AS TABLE OF VARCHAR2(111)
CREATE OR REPLACE TYPE SOVEPACKAGE_TBL2 AS TABLE OF NUMBER

CREATE OR REPLACE TYPE SOMVEPACKAGE_ARECCRD AS OBJECT (
T1 SOVEPACKAGE_TBL1
T2 SOVEPACKAGE_TBL2
T3 BOOLEAN

)
The DBWSBUilder utility requires a DBWS configuration file as input.

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns: xsd="http://ww:. w3. or g/ 2001/ XM.Schena" >
<properties>
<property name="proj ect Name" >t est PLSQLPr ocedur e</ property>
. database properties
</ properties>
<pl sql - procedure
nane="pl sql procedure"
cat al ogPat t er n=" SOVEPACKAGE"
procedur ePat t er n="P1"
/>
</ dbws- bui | der>
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Notice that r et ur nType is set to SOVEPACKAGE_ARECORD. This value indicates a complex
type in the generated EclipseLink DBWS schema (as shown below). In this case, it is
constructed based on the contents of the SOVEPACKAGE package.

Execute the DBWSBUI | der, as shown here:

pronpt > dbwsbuil der.cmd -buil derFile dbws-builder.xm -stageDir output_directory -
packageAs w s test PLSQLProcedure. war

where

e dbws-buil der. xm is the DBWS builder configuration file (as shown previously).
e output_directory is the output directory for the generated files.

e -packageAs is the platform on which the web service will be deployed.

The generated ecl i psel i nk- dbws- schena. xsd file follows:

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xni ns: xsd="htt p: // www. w3. or g/ 2001/ XM_Schema"
t ar get Namespace="ur n: pl sql procedure" xm ns="ur n: pl sql procedure"
el enent For nDef aul t ="qual i fi ed">
<xsd: conpl exType name="SOVEPACKAGE_TBL1">
<xsd: sequence>
<xsd: el ement name="iten type="xsd:string" maxCccurs="unbounded"
nillable="true"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: conpl exType name="SOVEPACKAGE_TBL2" >
<xsd: sequence>
<xsd: el ement name="itenf type="xsd:decimal" maxCccurs="unbounded"
nillable="true"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: conpl exType name="SOVEPACKAGE_ARECORD' >
<xsd: sequence>
<xsd: el ement name="t1">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="itent type="xsd:string" maxQccurs="unbounded"
nillable="true"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement name="t2">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="itent type="xsd:decimal" maxCccurs="unbounded"
nillable="true"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement nanme="t 3" type="xsd: bool ean" nillable="true"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: conpl exType name="si npl e-xnl - format">
<xsd: sequence>
<xsd:any m nCccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: el ement nanme="SOVEPACKAGE_TBL1" type="SOVEPACKAGE TBL1"/>
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<xsd: el ement nanme="SOVEPACKAGE_TBL2" type="SOVEPACKAGE_TBL2"/>
<xsd: el ement nanme="SOVEPACKAGE_ARECORD" t ype="SOVEPACKAGE_ARECORD"/ >
</ xsd: schema>

Creating from a Stored Function with complex PL/SQL
arguments

Starting with EclipseLink 2.3, you can create a DBWS web service from a stored
function that uses complex PL/SQL types as either an | N or return argument.

Example

In this example, the following stored function is used:

FUNCTI ON F1( OLDREC I N ARECORD, FOO I N VARCHAR2) RETURN ARECORD | S
arec ARECORD;, -- tenmp var
BEG N
arec. Tl := ... sonme processing based upon OLDREC
arec.T2 := ... AND FOO
arec.T3 := ...
RETURN ar ec;
END F1;

Type ARECORD is defined in the PL/SQL package SOVEPACKAGE as follows:

CREATE OR REPLACE PACKAGE SOVEPACKAGE AS
TYPE TBL1 IS TABLE OF VARCHAR2(111) | NDEX BY BI NARY_| NTECGER;
TYPE TBL2 |S TABLE OF NUMBER | NDEX BY BI NARY_| NTEGER,
TYPE ARECORD | S RECORD (

T1 TBL1,

T2 TBL2,

T3 BOOLEAN

);
FUNCTI ON F1( OLDREC | N ARECORD, FQO IN VARCHAR2) RETURN ARECCRD;

END SOMEPACKAGE;

Because PL/SQL types and collection types cannot be transported via JDBC, TopLink
will generate an anonymous block of PL/SQL code that contains the functions to
convert to and from JDBC and PL/SQI types. To be successful, each PL/SQL type or
collection type that will appear in an I N, I N OUT, or OQUT OF RETURN argument (or any
PL/SQL record or collection type that is nested within these arguments) must have an
equivalent JDBC type. The name of this type must be in the form <package
name>_<type nane>.

For this example, the following JDBC types are required:

CREATE OR REPLACE TYPE SOVEPACKAGE_TBL1 AS TABLE OF VARCHAR2(111)
CREATE OR REPLACE TYPE SOVEPACKAGE_TBL2 AS TABLE OF NUMBER
CREATE OR REPLACE TYPE SOVEPACKAGE_ARECORD AS OBJECT (

T1 SOVEPACKAGE_TBL1,
T2 SOVEPACKAGE_TBL2,
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T3 BOOLEAN
)

The DBWSBuilder utility requires a DBWS configuration file as input.

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns:xsd="http://ww. w3. or g/ 2001/ XM.Schema" >
<properties>
<property nanme="proj ect Name" >t est PLSQLFunct i on</ property>
. database properties
</ properties>
<pl sql - procedure
nanme="pl sql f uncti on"
cat al ogPat t er n=" SOVEPACKAGE"
procedur ePat t er n="F1"
returnType="SOMEPACKAGE_ARECCORD
/>
</ dbws- bui | der>

Notice that r et ur nType is set to SOVEPACKAGE_ARECORD. This value indicates a complex
type in the generated EclipseLink DBWS schema (as shown below). In this case, it is
constructed based on the contents of the SOVEPACKAGE package.

Execute the DBWSBUI | der, as shown here:

pronpt > dbwsbui | der.cnd -builderFile dbws-builder.xm -stageDir output_directory -
packageAs w s test PLSQLFuncti on. war

where

o dbws-buil der.xm is the DBWS builder configuration file (as shown previously).
e output_directory is the output directory for the generated files.

e -packageAs is the platform on which the web service will be deployed.

The generated ecl i psel i nk- dbws- schema. xsd file follows:

<?xm version="1.0" encodi ng="UTF-8"?>
<xsd: schema xm ns: xsd="htt p: //ww. w3. or g/ 2001/ XM_Schena"
tar get Nanespace="urn: pl sql function" xm ns="urn: pl sqgl function"
el ement For mDef aul t ="qual i fied">
<xsd: conpl exType nane="SOVEPACKAGE_TBL1" >
<xsd: sequence>
<xsd: el ement nanme="iten! type="xsd:string" maxCccurs="unbounded"
nillable="true"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: conpl exType nane="SOVEPACKAGE_TBL2" >
<xsd: sequence>
<xsd: el ement name="itent type="xsd:decimal" maxQccurs="unbounded"
nillable="true"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: conpl exType nane="SOVEPACKAGE_ARECORD' >
<xsd: sequence>
<xsd: el ement name="t 1">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="iten!' type="xsd:string" maxCccurs="unbounded"
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nillable="true"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement name="t2">
<xsd: conpl exType>
<xsd: sequence>
<xsd: el ement name="itenl' type="xsd:decimal" maxQccurs="unbounded"
nillable="true"/>
</ xsd: sequence>
</ xsd: conpl exType>
</ xsd: el ement >
<xsd: el ement nanme="t 3" type="xsd: bool ean" nillable="true"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: conpl exType nane="si npl e-xn -format">
<xsd: sequence>
<xsd: any m nCccurs="0"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: el ement nanme="SOVEPACKAGE_TBL1" type="SOVEPACKAGE_TBL1"/>
<xsd: el ement nanme="SOVEPACKAGE_TBL2" type="SOVEPACKAGE_TBL2"/>
<xsd: el ement nanme="SOVEPACKAGE_ARECORD" type="SOVEPACKAGE_ARECORD"/ >
</ xsd: schema>

Creating from an Overloaded PL/SQL Stored Procedure

Example

ORACLE

Starting in release 2.3, EclipseLInk DBWS can create a web service that exposes
multiple PL/SQL stored procedures. Instead of specifying all the stored procedures
within the DBWS builder file, you can specify a single procedure name and "overload"
it with different parameters.

" Note:

This feature requires a database, such as Oracle, that supports overloading.

In this example, the stored procedure contains different parameters:

CREATE PROCEDURE P( S| MPLARRAY IN TBL1, FOO IN VARCHAR2) AS
BEG N
- 2 argunments SI MPLARRAY and FQO
END P
CREATE PROCEDURE P( S| MPLARRAY IN TBL1, FOO I'N VARCHAR2, BAR I N VARCHAR2) AS
BEG N
- (same nane 'P') 3 argunents S| MPLARRAY, FQO and BAR
END P

EclipseLink DBWS supports any combination of the I N, OQUT and | N QUT arguments.
Type TBL1 is defined in PL/SQL Package SOVEPACKACE as follows:

CREATE OR REPLACE PACKAGE SOMVEPACKAGE AS
TYPE TBL1 IS TABLE OF VARCHAR2(111) | NDEX BY BI NARY_| NTEGER
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PROCEDURE P( S| MPLARRAY | N TBL1, FQO IN VARCHAR?);
PROCEDURE P(SI MPLARRAY | N TBL1, FOO I N VARCHAR2, BAR IN VARCHAR?);
END SOVEPACKAGE;

The DBWSBUI | der utility requires a DBWS configuration file as input, as shown here:

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns: xsd="http://ww. w3. or g/ 2001/ XM.Schena" >
<properties>
<property name="proj ect Name" >t est Over | oadedPr ocedur e</ property>
. database properties
</ properties>
<pl sql - procedure
name="over | oadedPr ocedure"
cat al ogPat t er n=" SOVEPACKAGE"
procedur ePat t er n="P"
/>
</ dbws- bui | der>

Use this command to execute the DBWSBUI | der :

pronpt > dbwsbui | der.cnd -builderFile dbws-builder.xm -stageDir output_directory -
packageAs w s testEcho. war

where

e dbws-buil der.xm — The DBWS configuration file (as shown previously)
e output_directory — The output directory for the generated files
* -packageAs — Specifies the platform on which the web service will be deployed

When generating queries and the WSDL in which overloaded procedures are used, a
unique index identifies each procedure. The index starts at 1 and increments by one,
for each overloaded procedure.

In this example, EclipseLink generates the following ecl i psel i nk- dbws. wsdl (Web
Services Description Language):

<wsdl : definitions
nane="pl sql overl oadServi ce"
t ar get Nanespace="ur n: pl sql over| oadServi ce"
xm ns: ns1="urn: pl sql over | oad"
xm ns: wsdl ="http://schemas. xm soap. or g/ wsdl /"
xm ns: tns="urn: pl sql over| oadServi ce"
xm ns: xsd="htt p: // ww. w3. or g/ 2001/ XM.Schenma"
xm ns: soap="http://schemas. xm soap. or g/ wsdl / soap/ "
>
<wsdl : types>
<xsd: schema el enent For nDef aul t =" qual i fi ed"
tar get Nanespace="ur n: pl sql over| oadServi ce" xm ns:tns="urn: pl sql over| oadServi ce"
xm ns: xsd="htt p: // ww. w3. or g/ 2001/ XM.Schena" >
<xsd:inport namespace="urn: pl sql overload" schemalLocation="ecli pselink-
dbws- schema. xsd"/ >
<xsd: conpl exType nane="plResponseType" >
<xsd: sequence>
<xsd: el ement name="result">
<xsd: conpl exType><xsd: sequence><xsd: any/ ></ xsd: sequence></
xsd: conpl exType>
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</ xsd: el ement >
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: conpl exType nanme="plRequest Type">
<xsd: sequence>
<xsd: el ement name="SI MPLARRAY" type="ns1: SOVEPACKAGE_TBL1"/>
<xsd: el ement name="FOO' type="xsd:string"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: conpl exType nane="p2ResponseType" >
<xsd: sequence>
<xsd: el ement name="result">
<xsd: conpl exType><xsd: sequence><xsd: any/ ></ xsd: sequence></
xsd: conpl exType>
</ xsd: el ement >
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: conpl exType nanme="p2Request Type">
<xsd: sequence>
<xsd: el ement name="SI MPLARRAY" type="ns1: SOVEPACKAGE_TBL1"/>
<xsd: el ement name="FOO' type="xsd:string"/>
<xsd: el ement name="BAR' type="xsd:string"/>
</ xsd: sequence>
</ xsd: conpl exType>
<xsd: el ement nanme="p2" type="tns: p2Request Type"/>
<xsd: el ement nanme="pl" type="tns: plRequest Type"/>
<xsd: el ement nanme="plResponse" type="tns:plResponseType"/>
<xsd: el ement nanme="p2Response" type="tns: p2ResponseType"/>
</ xsd: schema>
</ wsdl : types>
<wsdl : message name="p2Request " ><wsdl : part nane="p2Request" el enent="tns: p2"/></
wsdl : message>
<wsdl : message name="p2Response"><wsdl : part name="p2Response"
el ement ="t ns: p2Response”/ ></ wsdl : message>
<wsdl : nessage name="plRequest"><wsdl :part nane="plRequest" el enment="tns:pl"/></
wsdl : message>
<wsdl : message name="plResponse"><wsdl:part name="plResponse"
el ement ="t ns: plResponse"/ ></ wsdl : message>
<wsdl : port Type name="pl sql over| oadServi ce_| nterface">
<wsdl : operation name="p2">
<wsdl :input message="tns: p2Request"/>
<wsdl : out put nessage="tns: p2Response"/ >
</ wsdl : operati on>
<wsdl : operation name="pl">
<wsdl :input message="tns: plRequest"/>
<wsdl : out put nessage="tns: plResponse"/ >
</ wsdl : operati on>
</ wsdl : port Type>
<wsdl : bi ndi ng name="pl sql over| oadServi ce_SOAP_HTTP"
type="tns: pl sql overl oadService_I nterface">
<soap: bi ndi ng styl e="document" transport="http://schemas. xm soap. or g/ soap/
http"/>
<wsdl : operation name="p2">
<soap: operation soapAction="urn: pl sql over| oadService: p2"/>
<wsdl : i nput ><soap: body use="literal"/></wsdl:input>
<wsdl : out put ><soap: body use="literal"/></wsdl : out put>
</ wsdl : operati on>
<wsdl : operation name="pl">
<soap: operation soapAction="urn: pl sql over| oadService: p1"/>
<wsdl : i nput ><soap: body use="literal"/></wsdl:input>
<wsdl : out put ><soap: body use="literal"/></wsdl : out put >
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</ wsdl : operati on>
</wsdl : bi ndi ng>
<wsdl : servi ce name="pl sql over| oadServi ce">
<wsdl : port nanme="pl sql overl oadServi cePort"
bi ndi ng="t ns: pl sql over| oadServi ce_SOAP_HTTP" >
<soap: address | ocation="REPLACE_W TH_ENDPO NT_ADDRESS"/ >
</wsdl : port >
</wsdl : servi ce>
</wsdl : definitions>
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Designtime API

This chapter describes advanced methods of accessing the EclipseLink DBWS
Designtime API.
This chapter includes the following sections:

» Integrating with JDeveloper
e Using DBWSBuilder with Ant

Integrating with JDeveloper

information pending, TBD

Using DBWSBuilder with Ant

Example

ORACLE

With EclipseLink DBWS, you can invoke the DBWSBuUiI | der from Apache Ant (http://
ant. apache. or g/ ) to generate the necessary files, compile, and package the
application with additional Ant targets.

This example illustrates how to use Ant to generate a deployable web archive. For this
example, consider the following file layout:

<exanpl e-root >

dbws- bui | der. xm (see Example 3-1) bui | d. xnl (see Example 3-2)
bui | d. properties (see Example 3-3)

jlib eclipselink.jar eclipselink-dbwsutils.jar javax.servlet.jar
javax.wsdl .jar ojdbc6.jar
org. eclipse. persistence. oracl eddl parser.jar

stage All generated artifacts will saved here, most importantly si npl et abl e. war .

To run the DBWS builder in this example, simply type ant in the <exanpl e- r oot >
directory. The builder packages the generated artifacts into the web archive

(si npl et abl e. war) in the st age directory. This . war file can then be deployed to
WebLogic.

Example 3-1 Sample DBWS Builder File (dbws-builder.xml)

<?xm version="1.0" encodi ng="UTF-8"?>
<dbws- bui | der xm ns: xsd="http://ww:. w3. or g/ 2001/ XM_Schena" >
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<properties>
<property name="proj ect Name" >si npl et abl e</ property>
. database properties
</ properties>

<table
schemaPat t er n="SCOTT"
t abl eNanePat t er n=" S| MPLETABLE"
/>
</ dbws- bui | der >

Example 3-2 Sample Build XML File (build.xml)

<?xm version="1.0"?>
<proj ect nanme="sinpl etable" defaul t="buil d">
<property file="${basedir}/build.properties"/>

<path id="build.path">
<fileset

dir="${jlib.dir}"

i ncl udes="ecl i pselink.jar
eclipselink-dbwsutils.jar
org. eclipse. persistence. oracl eddl parser.j ar
javax. wsdl . jar
javax.servlet.jar
oj dbcé. j ar"

>

</fileset>
</ path>

<target name="build">

<j ava
cl assname="org. ecl i pse. persi stence. t ool s. dbws. DBWSBUi | der"
fork="true"
cl asspat hRef ="bui | d. pat h"
>

<arg line="-builderFile ${dbws.builder.file} -stageDir ${stage.dir} -
packageAs ${server.platforn} ${ant.project.nane}.war"/>
</java>
</target>
</ proj ect >

Example 3-3 Sample Build Properties File (build.properties)

custom = true
bui | d. syscl asspat h=i gnore

stage. di r=${ basedi r}/ st age
j1ib.dir=${basedir}/jlib

server.platformw s
dbws. bui | der. fil e=dbws- bui | der. xm

Using with javac

Currently not supported. See https://bugs. ecl i pse. or g/ bugs/ show_bug. cgi ?
i d=386860

Fixedin 2.4.1 and 2.5
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Starting with EclipseLink 2.4.1, you can invoke the DBWSBuI | der from j avac to
generate the necessary files, compile, and package the application into a web archive
that can be deployed to an active WebLogic instance.

The OXM project or g. ecl i pse. persi st ence. t ool s. dbws. DBWSBUi | der Model Proj ect
parses the builder XML file (dbws- bul i der. xml ), producing model objects that
represent properties, table and procedure operations. You can also populate the public
class org. ecl i pse. per si stence. t ool s. dows. DBWSBUi | der programmatically, through
property setters (such as set Dri ver () and set Url ()) and the operation setter
addQperati on( Operati onModel operation).

Example 3-4 illustrates how to configure DBWSBLUI | der .

Example 3-4 Using DBWSBuilder with javac
DBWSBUIi | der bui | der = new DBWSBUI | der () ;

/1l set properties

bui | der. set Proj ect Name("si npl eSP") ;

bui | der. set LogLevel ("fine");

bui | der. set User nane(" SCOTT") ;

bui | der. set Passwor d(" Tl GER") ;

bui | der.set Url ("j dbc: oracl e: thin: @ocal host: 1521: ORCL");
bui | der. setDriver("oracle.jdbc. OacleDriver");

bui | der. set Pl at f or nCl assname( " or g. ecl i pse. persi stence. pl at f orm dat abase. oracl e. Oracl e
11Pl atfornt);

/1l set table and procedure operations

Procedur eQper ati onMbdel procOpMdel = new Procedur eQperati onModel ();
procCphbdel . set Name( " Var char Test") ;

procCpMbdel . set Cat al ogPat t er n(" TOPLEVEL") ;

procCpMbdel . set Procedur ePatt ern(" Var char SP");

procCphbdel . set Ret ur nType("xsd:int");

bui | der. addQper ati on(procOphbdel );

Tabl eQper ati onMbdel tabl eCpModel = new Tabl eQper ati onModel ();
t abl eCpModel . set SchenmaPattern("%);

t abl eCpModel . set Tabl ePat t ern(" SI MPLESP") ;

/1 add nested procedure operation
procCpMdel = new Procedur eOper ati onhbdel ();
procCpModel . set Name(" Get Al | Test");
procCpMbdel . set Cat al ogPat t er n(" TOPLEVEL") ;
procCpMbdel . set ProcedurePattern("GetAll");
procCpMbdel . set I sCol | ection(true);
procCpMbdel . set Ret ur nType("si npl espType");

t abl eCpModel . addQper at i on( procOpModel ) ;

bui | der. addQper ati on(t abl eCpModel ) ;

/'l setup the web service packager

XRPackager xrPackager = new JSR109WebSer vi cePackager ();

xr Packager . set DBWESBui | der (bui | der);

bui | der. set Packager (xr Packager);

xr Packager . set Sessi onsFi | eNane(bui | der. get Sessi onsFi | eNane());
xr Packager . set StageDir(new File("."));

/'l generate the web archive
bui I der.start();
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