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This presentation covers the WebSphere Adapter for JDBC™ V6.1

Page 1 of 30



WBIV61_IEA_AdapterJDBC.ppt

This presentation covers details of the IBM® WebSphere Adapters. It starts with reviewing 

the new enhancements in the development and deployment process of JDBC Adapter.  It 

also introduces some of new business object models for V6.1. The last section provides 

tables of configuration properties for reference. For more information about the new and 

improved Enterprise Metadata Discovery, refer to the JDBC demonstrations.
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This section provides an overview of the new enhancements in deployment of the 

WebSphere Adapter for JDBC.
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The IBM WebSphere Adapter for JDBC implements the JCA 1.5 specification and enables 
bi-directional connectivity, both inbound and outbound, with those Enterprise Information 
System business applications that communicate with database applications.  The JDBC 
adapter supports databases that have drivers with implementations of the JDBC 2.0 or 
higher specification.   For inbound services, a set of sample scripts is provided for setting 
up event stores in DB2, Oracle, and SQL.
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You can import the JDBC Adapter RAR file, which is available in the Resource Adapters 

directory, into WebSphere Integration Developer.  Importing this file creates a Java EE 

connector project in your workspace. Using the enterprise metadata service process, you 

then enter the adapter configuration information and select the service type, either inbound 

or outbound. Next, you select the particular operations, the logging and tracing file names, 

inbound and archive subdirectory names, and other adapter specific properties.  Upon 

completion of the enterprise metadata discovery wizard, you are returned to the business 

integration perspective, along with a module containing the necessary adapter artifacts for 

integration and assembly with other Service Component Architecture, or SCA, 

components.  When you complete your application assembly, the application can be 

tested and debugged within the WebSphere test environment, exported as an Enterprise 

Archive, or EAR file, and ultimately installed into a stand-alone WebSphere Process 

Server runtime.
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Installation of the application containing the WebSphere Adapter for JDBC to the 

WebSphere Process Server, is very similar to installing any other enterprise application.  

However, in the case of outbound communications with the JDBC adapter, you can use 

the J2C authentication alias which contains the user ID and password that are used to 

connect to the application database.  After creating the Data Source JNDI name, you 

install the EAR file that you just exported from WebSphere Integration Developer, into the 

server.  You can choose to deploy the RAR file separately, or include it with the application 

in the EAR file.  In general, you can go with the installation defaults, but on the panel that 

maps resource references to resources, you will have to specify the J2C authentication 

alias.
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This section provides an overview of the business object model.
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The JDBC Adapter’s Enterprise Metadata Discovery, or EMD, processing allows you to 

generate business objects from the objects in a database. Currently it supports generating 

business objects from five types of objects. The first type of object includes Tables and 

views, the second type includes stored procedures, stored functions, and synonyms or 

nicknames. The third type of object is the query business object, used for user specified 

select statements.

For the first and second types, the JDBC EMD step will allow you to discover the objects 

by first generating a list of all the schemas in the database. Within each schema there are 

lists of Tables, Views, Stored Procedures and Synonyms or Nicknames that you are 

allowed to select from, and the corresponding business objects are generated. The JDBC 

EMD processing will analyze the metadata of the selected objects and generate required 

attributes in the business object. The attributes are generated based on the columns of 

those selected database objects.

For the third type, the JDBC EMD wizard will allow you to specify one select statement. In 

addition to this, you will also need to specify the business object name and the types and 

dummy values of all parameters in the “where” clause. The JDBC EMD wizard will process 

the select statement, and analyze the metadata of the returned ResultSet to get the list of 

columns and types. After putting together this information, the JDBC EMD processing will 
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generate one Query business object for this select statement.
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The fourth type of supported object is the Wrapper Business Object, which wraps together 

multiple Table Business objects. The JDBC EMD wizard will ask you to select multiple 

table business objects, and use them to generate a top level wrapper business object 

which has as its own attributes, all the key attributes of the selected table business objects. 

The attributes of this Wrapper business object will not have any ColumnName ASI, since it 

is really a dummy business object and does not actually have an EIS representation. In 

the Business Object ASI, it will have Wrapper ASI set to true, but not have any TableName 

ASI. The Wrapper business object contains the primary keys of the selected table 

business objects, and structures all the selected table business objects, as N cardinality 

“child” business objects.
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New in this release is support for an additional type of object that gives you more capability to specify other 
SQL statements, beyond the single Select statement supported by the Query object.  This fifth supported 
Object is the BatchSQL business object which allows you to supply your own user-specified Insert, Update, 
and Delete SQL Statements. More advanced users who have a good knowledge of databases and who 
understand SQL statements will benefit from this new feature.  It allows you to directly perform these 
operations on database entities without having to use table business objects. 

For this object type, the JDBC EMD wizard allows you to specify single or multiple, semi-colon separated 
Insert, Update and Delete SQL statements, and the types and dummy values of all parameters included in 
the specified SQL statements.  You can also specify whether there is an Identity column, which is auto-
generated, in the SQL Statement and whether any parameter value should use the sequence generated by 
the database. The JDBC EMD processing will generate a single BatchSQL business object for all the 
specified SQL statements, including the parameters that correspond to each SQL statement.  At runtime, this 
BatchSQL business object will run each of the specified Insert, Update and Delete SQL Statements.

If you want to generate a BatchSQL business object from a set of specified Select statements, you need to 
select the "BatchSQL business objects" check box in the Query Filter Properties window. Then you can set 
the "BatchSQL business object count" to the maximum number of BatchSQL business objects that are 
generated when you click “Execute Query”.  When you look in the navigation tree, you will  find one top level 
node labeled “BatchSQL Statements”, and if you expand this node you will find child nodes labeled 
“BatchSQL Statement 1”, “BatchSQL Statement 2” and so on.  These statements have a dependency on the 
value for "BatchSQL business object count". The child nodes are all selectable, and you can select any of 
them to generate a BatchSQL business object. 

There are three types of attributes associated with BatchSQL business objects. One type contains all the 
parameters in all the user-specified SQL Statements. The second attribute type is the name for the Auto UID 
column, if you specified one.  The last attribute type corresponds to the status returned on execution of the 
SQL Statements. 
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A business object’s content is related to the amount and purpose of the information 

conveyed by the business object.  There are two categories of business object content, 

“After image” and “Delta”.  After image content represents the state of the business object 

after all changes have been made.  This type of content is indicated by the presence of a 

top-level verb in the business graph of the business object. 

Delta content represents the changes that have happened to the business object content.  

This type of content is indicated by the absence of a top-level verb.  

The operations specified in the business object indicate what type of processing is being 

requested.  Business objects are passed to the adapter and processed according to the 

operations they specify.  In the case of inbound operations, only after-image support is 

available for the operations, which include Create, Update, and Delete.
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In the case of outbound operations, after-image support is available for the Create, Update, 

and Delete operations. Delete operations can include both physical and logical deletes.  

Outbound operations also include Delta support for the ApplyChanges operation.

Page 12 of 30



WBIV61_IEA_AdapterJDBC.ppt

Outbound supports three other operations as well, retrieve, retrieveAll and Execute.  The 
retrieve operation, when passed a hierarchical business object, starts processing by first 
making a copy of the top level business object without any of its children.  It then 
recursively retrieves the child business objects starting with the parent of the incoming 
business object. 
RetrieveAll is an operation that will direct the JDBC adapter to retrieve an array of 
business objects from the database.  The value of the ResultSetLimit property determines 
the number of records to return.  This value can be set during the EMD processing or by 
specifying the value for MaxRecords on the Configure Objects panel for the outbound 
ServiceType.  
The Execute operation is now available for both Stored Procedures and for user defined 
SQL statements.  In support of Stored procedures, the start operation will generate the 
required stored procedure that corresponds to the stored procedure definition in the 
database.  For user defined SQL statements, this operation will generate the required 
BatchSQL business object based on the user defined SQL statement or statements.
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Support for verbs has been deprecated in the V6.1 release of the WebSphere Adapter for 

JDBC.  Verbs are no longer being used, and if encountered they are ignored. Now the 

Function name,  emitCreateAfterImageCustomerBG for example, will determine the action, 

Create in this case.  For compatibility with earlier versions, UpdateWithDelete is still being 

supported by base classes, but it is no longer supported by the EMD process.
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The earlier releases of the adapter did not allow you to build a hierarchy of Parent-Child 
business objects using the EMD process. You had to use the business object editor to 
build this hierarchy. This version of the adapter provides a mechanism to do the same 
thing by using the EMD process. This new mechanism can be invoked at a separate 
screen during the EMD wizard.  For any business object, for example “Customer”, if you 
want to associate a child object like “Address”, you first select the Address object from a 
drop down list of business objects.  The Query business objects, Stored Procedure 
business objects and Wrapper business objects are always top level business objects, so 
they do not show up in this drop down list.

Click “Set Parent” and select the parent object, “Customer” in this example, from the drop 
down list that contains all possible parent business objects.  Now you must check to see if 
your selected parent business object, “Customer”, is a child, grand child or great grand 
child of the selected business object, “Address”. This is done by walking the business 
object hierarchy and determining if the parent business object, “Customer” is in the sub-
hierarchy under “Address”. The screen now displays the list of attributes of each business 
object, “Customer and Address” in this example, in separate drop down lists.  Click on the 
Single cardinality check box, if you want to make “Address” a single cardinality child of 
“Customer”, otherwise it will be a multiple cardinality child of “Customer”.  Select 
appropriate attributes in the child and parent objects, one at a time, that you want to map 
as foreign keys, and build up a list of these attribute pairs.  Click on the Ownership, 
KeepRelationship and Required check boxes to set the appropriate ASI on the child 
business object element that is to be created in the parent business object.  When you 
click Next, the appropriate child element is created in the parent business object and 
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foreign key references are set in the child or parent as required.
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Before generating the business objects for objects of type Table or Views, the EMD 
process will check to see if the primary keys are defined on the selected database table. If 
the primary key is already defined on the database table, then EMD processing will 
automatically set the PrimaryKey ASI in the generated Table business object. However, if 
the primary key is not defined on the table, then you need to provide that information 
during the EMD process. Once you select the node of type Table and click “Add to import”, 
a new window is shown; in this example, it is “Configure Parameters for EMPLOYEES.”  
This is where you can add one or more columns to be the primary keys for that business 
object. If you have checked the “Add business object ASI” check box from the Edit Query 
screen, then the primary key properties are not shown in a new window.  Instead, the 
properties are part of the same screen that is used for building the hierarchy of business 
objects, associating stored procedures with tables or views and for defining the status 
column for logical deletes.
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In outbound operations, the adapter supports attribute copying, where the value of one attribute is copied to 

the value of another attribute specified by the CopyAttribute ASI. The attribute can be at the same business 

object level or at the immediate parent business object level.  CopyAttribute is basically a string you specify 

which refers to another attribute name from within the same business object or refers to another attribute 

name in the parent business object.  If the value set in the ASI refers to the name of another attribute within 

the same business object, the adapter uses the value of the other attribute to set the value of this attribute.  

This is done before it adds the business object to the database during Create operations.

The value set in the ASI cannot reference an attribute in a child business object, but it can reference an 

attribute in the parent business object if it is preceded by two periods. If you do not include this parameter in 

the application-specific information, the adapter uses the value of the current attribute without copying the 

CopyAttribute value from another attribute.  This support is also only applicable to simple attributes.

Placeholders are attributes that are not associated with any database entity.  Examples of placeholders are 

parameters and the jdbcWhereClause in a Query business object.

The JDBC adapter now includes support for the NULL value.  In the previous WebSphere Business 

Integration Adapter, there was no way to determine if the value of a particular attribute was set or unset.  As 

a result, that adapter used the UNVL ASI on the attribute to be able to set a null value on that column in the 

database, or to retrieve a row using the “is null” operator in the “where” clause. In the case of SDOs, the 

isSet function returns whether a value has been set on that attribute or not. The JDBC Adapter now uses this 

information to be able to update columns with a NULL value. The UNVL ASI is not needed for the JCA JDBC 

Adapter, but the adapter has been modified to use this information to also generate the appropriate “where” 

clause, using the “is null” operator. This will allow proper Update and Retrieve NULLl values to be passed to 

and from the Database.
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This section provides an overview of the event management of the WebSphere Adapter 

for JDBC V6.1 
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Asynchronous event delivery is supported either by having an event table (event store) or by using custom 

queries. For standard event processing, the event table in the EIS is populated by the application for any 

changes that occur in your tables. It can be updated by placing triggers on your tables that record events in 

the event table, that correspond to updates to your table. If the ‘AssuredOnceDelivery’ property is set to true, 

an xid value is set for each event in the event store. After each event is picked up for processing, the xid 

value for that event is updated in the event table. Each event is then delivered to its corresponding endpoint 

and subsequently deleted from the event table. Before the event is delivered to the endpoint, the database 

connection might be lost or the application may be stopped, resulting in the event not being processed 

completely.  The xid column ensures that the event is re-processed and sent to the endpoint. Once the 

database connection is re-established or the adapter starts up again, it first checks for events in the event 

table that have a value in the xid column. It then processes these events first and then polls the other events 

during the poll cycles. The event table is shown on the right side of this page.

The adapter can also filter the events to be processed by business object type. The filter is set in the 

EventFilterType property specified in the adapter foundation classes. This property will have a comma-

delimited list of business object types and only the types specified in this property will be picked for 

processing. If no value is specified for the property, no filter is applied and all the events are picked up for 

processing. If the FilterFutureEvents property in the adapter foundation classes is set to true, the adapter will 

filter events based on their timestamp. This feature is implemented in the adapter foundation classes. The 

adapter will retrieve the system-time in each poll cycle and compare it to the timestamp on each event.  If the 

event is set to occur in the future, it is not picked up for processing until that future time. 
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For customized event processing, you can either enter a standard SQL statement, a 

stored procedure or a stored function. All three cases will return a ResultSet that will have 

the data for these columns in this order: event_id, object_key, object_name and 

object_function. The adapter will construct a Business object for each event and then 

deliver it to the end points that have a subscription for this specific business object. The 

adapter will also support custom Update and Delete queries for custom event processing. 

The custom update and delete queries are started after each event is processed, will use 

the event ID as an input parameter. The update query is used to ensure that the same 

record does not get picked up for processing during subsequent poll cycles. The delete 

query is used in case records need to be deleted after each event is delivered.

If you want to have support for assured-once delivery in the case of a custom query, you 

will need to have the standard event store created, in order for xids to be able to be stored 

in that event store. The adapter will store the events returned by the custom event query in 

the event store, update those events with xid values and process the events as it does in 

the case of standard event processing. In this type of scenario, the event table will not 

have auto-generated event ID values.  Also, when using a custom query, there is no 

support for event filtering. 
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This section provides details of the configuration properties of the WebSphere Adapter for 

JDBC V6.1.
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Shown here is a list of connection properties for the Enterprise Metadata Discovery 

process, which are required for both Inbound and Outbound services.  These properties

are fully defined in the Adapter User’s Guide and the Information Center, and are largely 

the same as the previous version of the adapter.  One additional property for V6.1 is the 

DriverConnectionProperties property.  It provides additional properties for connecting to a 

database using the JDBC driver, beyond just user name and password.  A sample value 

for this property for a DB2 database is shown here.
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Shown here are highlights of some of the properties used for inbound processing that are 

stored in the activation specification. These properties hold the inbound event processing 

configuration information for a message endpoint. They can be set through either the EMD 

wizard or through the WebSphere Process Server or WebSphere Enterprise Service Bus 

administrative console. For more information on these properties, refer to the Adapter 

User’s Guide and the Information Center.
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Additional inbound properties can be added to support user-customizable event 

processing. These include properties for a custom event query, a custom update query, a 

custom delete query, a Stored Procedure before and after polling and an event query type 

property.  They determine if a custom query or a standard event store should be used for 

event processing.  

More information on the complete list of activation specification properties can be found in 

the WebSphere Adapter Information Center.  The link to the Information Center is provided 

at the end of this presentation.
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Here are highlights of some of the properties used for activation specification, that are 

specific to the foundation classes. For QueryTimeOut, the Adapter EMD will display the 

unit of measure in the label for the property wherever applicable.  New in the Activation 

Specification is connection pool information.  This connection pooling is necessary to 

support the new threading model in the event manager.  
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Here are highlights of some of the properties used for outbound processing that are stored in the managed 

connection factory.  The properties used in connection establishment are used in a particular order as 

follows:

If the DataSourceJNDIName property is set, then it is used to establish the connection to the database.

If the UserName and Password properties are set along with DataSourceJNDIName then they override user 

name and password set on the data source. 

If the DataSourceJNDIName property is not set and the XADataSourceName and XADatabaseName 

properties are set, then they are used to establish the connection.

If DataSourceJNDIName, XADatasourceName and XADatabaseName are not set then the regular 

DatabaseURL, DriverClassName, UserName and Password properties are used to establish the connection.

An “advanced properties” column has also been added to the managed connection factory.  The 

DatabaseVendor property value should be set to DB2, Oracle or MSSQLServer, depending on which of 

these databases you are using.  If you are using a different database, select Other. If you are using a non-

default database, you must also ensure that the proper driver is present in the class path. A value for this 

property is required for the adapter to connect and process successfully; no default value is provided.  If you 

happen to specify an incorrect value for this property, then some of the database specific features (for 

example, Struct and Array for an Oracle database) will likely not work correctly.

For the QueryTimeOut property, if the value is not specified, it implies that no timeout is set on the query. If 

the query takes longer than the number of seconds specified in this property, the database will  produce an 

SQL Exception that is captured, and the associated message is logged in the log file.
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This section provides a summary of the WebSphere Adapter for JDBC V6.1
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This presentation covered an overview of the new and enhanced IBM WebSphere Adapter 

for JDBC V6.1 release. You have been introduced to several different business object 

models and learned about the new features and enhancements of this release.  You also 

learned about some of the new configuration properties for the JDBC adapter.  

A separate demonstration is available that illustrates the features and functions of the 

newly enhanced Enterprise Metadata Discovery process.
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Additional reference information can be found at these Web addresses.
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