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Introduction
Application integration can be accomplished using a variety of patterns. Applications can interoperate via custom API’s, they can communicate through middleware using any of a variety of messaging models, or they can communicate via a shared database just to name a few. The exact method that is selected for any project depends on the nature of the business problem and the available tools. This case study presents a solution that is being implemented at Regence to facilitate communication between our in-house developed provider information system (PIMS) and a commercial contract management application - the Choreo Suite from Kryptiq.
Business Requirements
The Choreo Suite provides full contract lifecycle management for network provider contracts.  To support contract negotiation and creation the system needs access to the provider demographic data that is present in the existing PIMS system. The business wanted to continue to manage the demographic data in the PIMS system as PIMS is the system of record for provider information. The PIMS system has been in use for several years and is integrated with other systems requiring provider demographic data. Any changes made to the demographic data in the PIMS system needed to be reflected in the Choreo system within minutes. The interface between the systems could not impact transaction performance in the PIMS system or require code changes to the PIMS system.  
Technical Considerations

The PIMS system was deployed in 1998 as a client–server system using Microsoft Visual Basic and Oracle7. The system was upgraded to Oracle 10gR2 and Visual Studio 2005 in 2006, shortly before the Choreo integration planning began. Due to the heavy commitment of business user time for testing the upgraded system, they wanted the Choreo interface to avoid changes to the PIMS system that would require extensive end user testing.
The Choreo Suite is a web based application using SQLServer for the database.  The system provides a Java based data interface using Java Messaging Services.

Regence is in the early stages of moving to SOA. It was too early in the SOA implementation for the Choreo project to be an early adopter, however any solution needed to include a path to SOA and could not introduce any new technology that would have a functionality overlap with the planned SOA components.  

Solution Design
Given the business requirements and technical considerations it was decided to implement the interface by leveraging existing functionality within the Oracle database and the Choreo product. 
The design had to address the following attributes:
1. No impact to PIMS transaction performance.
2. No changes to the PIMS application code.
3. Changes to demographic data in PIMS had to be available in Choreo within three minutes or less.

4. All changes to common data elements had to be recognized.

5. Not all changes to PIMS need to be sent to Choreo.
6. Interface needs to be stable and robust, missed data could result in damage to the business relationship with providers.
Key Design Points

Requirements 1 and 2 argued against a trigger based solution. In addition, the PIMS already makes extensive use of triggers and has operational processes in place that are executed with all triggers disabled.  These processes would add complexity to make a trigger based solution

The timeliness requirement (3) suggested an event based mechanism would be needed. 

The need to recognize that a change had occurred and to apply logic to determine which changes should cause an update in the Choreo system lead to the need for a change data capture component with before and after images of the fields of interest.

The need for a robust and stable interface pointed toward using a database features rather than custom code where possible.
Solution Components

· The solution consists of four components: 
· Oracle Change Data Capture (CDC) 
· Oracle Database Change Notification(DCN) 
· Java stored procedure

· Java Message Services configuration between PIMS and Choreo

Oracle CDC is configured for the tables and columns that contain the demographic data elements. DCN is registered to notify the stored procedure whenever new records are added to one of the change tables. The Java code includes the business logic to determine which PIMS changes need to be packaged into a JMS message and sent to Choreo.
Implementation

The PIMS database resides in a dedicated 10gR2 instance hosted on an AIX 5.3 system. A dedicated CDC publisher account 

Database Account Design for PIMS / Choreo Interface

Four (4) database accounts will be used by the interface:

· SCH_PIMS - Existing PIMS object owner account, no changes.

· CDC_PIMS_PUB – (New) Change Data Capture publishing account for the PIMS data.

This user administers the CDC process for the PIMS data, owns the change sets and the change data tables.  
· PIMS_RTI – (New) PIMS Real Time Interface schema/user.

This user administers the Oracle side of the interface between PIMS and Choreo. This account owns the stored procedures (PL/SQL or Java), tracking tables, and other objects required for the interface. It manages the subscriptions on the change data and owns the callback stored procedure for the database change notification.

Table 1 - Database Account Properties

	
	CDC_PIMS_PUB
	PIMS_RTI

	Account Creation Properties:
	
	

	Dedicated Default Tablespace
	X
	X

	Unlimited quota on SYSAUX
	X
	

	Unlimited quota on default tablespace
	X
	X

	System Privileges:
	
	

	CREATE SESSION
	X
	X

	CREATE TABLE
	X
	X

	CREATE SEQUENCE
	X
	X

	CREATE PROCEDURE
	X
	X

	CREATE VIEW
	
	X

	CHANGE NOTIFICATION
	
	X

	Roles:
	
	

	DBA
	X
	

	EXECUTE_CATALOG_ROLE
	X
	

	SELECT_CATALOG_ROLE
	X
	

	Package rights:
	
	

	DBMS_CDC_PUBLISH
	Execute
	

	DBMS_CDC_SUBSCRIBE
	
	Execute

	DBMS_CHANGE_NOTIFICATION
	
	Execute

	Other rights:
	
	

	Streams Administrator1
	X
	

	PIMS table access
	
	READ

	Change table access
	Owner
	READ

	Tracking table access
	
	Owner


1. execute dbms_streams_auth.grant_admin_privilege(‘cdc_pims_pub’);

Change Data Capture Configuration

Change Data Capture is a standard feature of the Oracle database. For this interface Asynchronous Hotlog was selected as the operating mode. This mode maintains both the change source and staging database in the same instance. For additional information on CDC modes refer to the Oracle Data Warehousing Guide.
Change Set Properties

Table 2 - Change Set Properties
	Attribute
	Value

	change_set_name
	PIMS_<UniqueSetName> – reflect subject area or set scope

	description
	Describe change set purpose

	change_source_name
	HOTLOG_SOURCE

	stop_on_ddl
	N

	begin_date
	Null

	end_date
	Null


Create Change Table Attributes
Table 3 - Create Change Table Attributes

	Attribute
	Value
	Description

	owner
	cdc_pims_pub
	Owner of the change table

	change_table_name
	<Name>_CT
	Name of change table

	change_set_name
	Varies
	Name of change set for this change table

	source_schema
	SCH_PIMS
	Source schema name

	column_type_list
	Varies
	List of source columns / data types for change table

	capture_values 
	both
	Record before and after values for update statements

	rs_id 
	y
	Include row sequence ids

	row_id 
	y
	Include row ids

	user_id 
	n
	Do not include source operation user id 

	timestamp 
	n
	Do not include source operation timestamp

	object_id 
	n
	Do not include source object id ( available for synchronous capture only)

	source_colmap 
	n
	Do not include source column bitmap

	target_colmap 
	y
	Include change table column bitmap

	options_string 
	null
	Create table parameters for change table


Change Table Management

By default, Oracle creates a purge job when the first change table is created by a publisher. This job runs every 24 hrs and deletes all unneeded rows from all change tables.  This default job is disabled and the change table purge is run by a job included in the daily PIMS processing cycle.
Database Change Notification

The Oracle database change notification functionality is designed to notify applications that cache results when the base table(s) change. The application uses sub-programs in the DBMS_CHANGE_NOTIFICATION package to register a server side PL/SQL procedure or application side C language callback. A single registration can include one or more tables. For additional information on database notification see the Oracle Database Application Developer’s Guide – Fundamentals, or the Oracle Database PL/SQL Packages and Types Reference, 10g Release 2 (10.2)
Account receiving the notification must meet the following requirements:

· Must not be a SYS account 

· Must be granted the CHANGE_NOTIFICATION privilege

· Must be granted EXECUTE on DBMS_CHANGE_NOTIFICATION package

· Must have SELECT privilege on the registered objects

Change Notification Registration:
Table 4 - Database Change Notification Attributes

	Attribute
	Value
	Description

	callback
	TBD by developer
	Name of callback procedure

	qosflags
	QOS_RELIABLE
	Quality of service flags.

	timeout
	0
	Number of seconds before registration is deregistered.

	operations_filter
	INSERTOP
	Filter for DML operations that will trigger notification

	transaction_lag
	0
	Number of transactions on source before notification is generated


· QOS_RELIABLE - notifications will survive instance death and will not convert to table only notification when volume is high.  

· Timeout = 0, registration live until explicitly deregistered.

· INSERTOP – notify on insert to the change table.

· Transaction lag = 0, receive notification on every transaction.
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