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Application Integration and Process Intelligence using BizTalk Server 2004

Technical Case Study
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By using Microsoft® BizTalk® Server 2004 together with Microsoft BizTalk Adapter v2.0 for mySAP™ Business Suite, the Microsoft Entertainment and Devices Division created a business integration and intelligence framework that improved application integration and document process management.

The Microsoft Entertainment and Devices Division required a business integration and intelligence framework that would facilitate both application integration and the exchange of business documents between internal and external sources. Additionally, the Entertainment and Devices Division required that the framework be able to seamlessly exchange data by using the SAP R/3 Enterprise Resource Planning (ERP) system that is used by Microsoft.

The framework that the Entertainment and Devices Division implemented may aid other organizations when they try to create their own intelligent business process management solutions to facilitate the exchange of business documents by using the SAP R/3 ERP system or other systems.
This case study is intended for Chief Information Officers, Information Technology (IT) Directors, Solution Architects, and Technical Decision Makers who need an effective business document process management solution. 

Situation

Microsoft does not own the facilities where the Microsoft Xbox® system platform is manufactured. Instead, the Microsoft Entertainment and Devices Division engages with many different external suppliers and contract manufacturers who manufacture components and provide services that are critical to the operations of the business group that supports the manufacture of the Xbox system platform. Additionally, since many of the key components are consigned, any component consumption or component adjustment at the contract manufacturer must be reflected in Microsoft’s SAP R/3 system as it occurs. This dynamic business relationship between Microsoft and its external partners required solutions that were agile and adaptive. 

Previously, the solutions created by the Entertainment and Devices Division were implemented by using a point-to-point connection together with custom coding. For example, during the manufacture of the original Xbox console, the Entertainment and Devices Division used Electronic Data Interchange (EDI) to exchange documents with external partners. However, EDI was batch-based, partner-specific, and lacked real-time visibility of business processes. The point-to-point connections, coupled with customized Advanced Business Application Programming (ABAP) coding, lead to the following problems:

· Tightly coupled applications tended to break more easily when changes occurred in upstream or downstream applications.
· Any custom coding which required direct method applications calls also required intimate knowledge about the pertinent applications.

· Hard-coded business rules were difficult to maintain, but also difficult to adapt to new business processes.

· Replacing existing applications with new application required exhaustive testing with every other application that participated in the integration solution.

· Processing errors were captured by receipt application, which required data owners to manually reconcile and correct the information at the affected application.

· The amount of time spent developing, testing, and implementing solutions increased when the following criteria escalated:

· Correlations between multiple applications

· Different message formats that were used between applications

· Different transport protocols that were used between applications

· Different document mappings that were required to translate documents from one application to another

· Different security methods and authentication methods that were used between the participating applications

Additionally, as the number of applications involved in the integration solution increased, the number of point-to-point connections also increased. As an example, Figure 1 illustrates the number of point-to-point connections that would have to be maintained and supported if just five separate applications were required in a tightly coupled application integrated solution.
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Figure 1. Tightly coupled application integration solution.
To improve the application integration and business document exchange necessary to adequately support manufacture of the Xbox 360™ console, the Entertainment and Devices Division determined that their new business integration and intelligence framework had to include the following characteristics:
· Decoupled approach. A decoupled publish and subscribe architecture that would equip the Entertainment and Entertainment and Devices Division’s IT team to add or remove individual applications to and from the integration solution without affecting other applications.
· Standards-based messaging. A messaging format, such as XML, that adhered to industry standards (i.e., like the RosettaNet standard or the OAGIS standard), and that provided a flexible architecture.
· Centralized process state management. A centrally-maintained state management of business processes, to provide visibility on each business process lifecycle. For example, the state of each purchase order needed to be maintained in a centralized real-time view as it moved from creation to shipment to receipt.
· Centralized business rule repository. A centrally-maintained repository of business rules that business processes and business objects could call upon to provide consistent rules.
Solution

The Entertainment and Devices Division deployed BizTalk Server 2004 together with the BizTalk Adapter v2.0 for mySAP Business Suite to create a business integration and intelligence framework that facilitated application integration and business document process management.
The BizTalk Server 2004 solution provided an integration platform that seamlessly integrated systems by using manageable business processes that can be automated and that can flexibly correlate business documents. Combined with the BizTalk Adapter v2.0 for mySAP Business Suite, SAP R/3 ERP system integration solutions require no development code to transport the Intermediate Document (IDoc), Business API (BAPI), and Remote Function Call (RFC) SAP R/3 ERP system schema types for both inbound and outbound business documents in BizTalk Server 2004.
Note This technical case study is focuses on the SAP R/3 ERP system integration point of the business integration and intelligence framework developed by the Entertainment and Devices Division. Other elements of the business integration and intelligence framework design are not discussed in order to stay focused on the BizTalk Adapter v2.0 for mySAP Business Suite and the seamless application integration that it provides.

BizTalk Server 2004 provides a publish and subscribe architecture that controls the flow of business documents between participating applications. By using a publish and subscribe architecture, business documents are not directly tied to the end points of other systems, but are centrally routed. That way, events trigger corresponding processes that connect each participating application or system.
Entertainment and Devices Division Implementation

The initial deployment of the business integration and intelligence framework supports the manufacturing processes that are required to supply the graphical processing unit (GPU) for the next-generation of the Xbox 360 console. The framework supports application integration and performance monitoring of the contract manufacturers and component suppliers. The framework integrates existing BizTalk Server 2004 standard data exchanges with the SAP R/3 ERP system, the shop floor system, and the Microsoft planning system.
Physical Architecture

The physical architecture of the business integration and intelligence framework was deployed on 4 separate computers:

· Database server. Microsoft SQL ServerTM 2000 running on a Microsoft Windows ServerTM 2003-based computer hosted the BizTalk Server 2004 databases.

· Application servers. BizTalk Server 2004 running on two Windows Server 2003-based computers ran the BizTalk Server 2004 host instances. Each computer ran two BizTalk Server 2004 host instances. The first host instance ran BizTalk Server 2004 orchestrations (processing host), while the other host instance maintained the sending and receiving adapters, pipelines, and ports (transmission host). By using two computers, the application servers provided redundancy in the event of a problem, and also balanced the necessary computing resources between two computers.
· Utility server. Windows® Server 2003 with Microsoft Internet Information Services (IIS) and Microsoft Windows SharePoint® Services hosted the Web components that provided the end-to-end process visibility and scorecard reporting. 

Figure 2 illustrates the physical architecture that was used to host the business integration and intelligence framework.
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Figure 2. Physical architecture of business integration and intelligence framework.
Business integration and intelligence framework
The business integration and intelligence framework resides in the Microsoft internal network. The framework exchanges external business documents by using the BizTalk Adapter for MSMQ through the Microsoft e*BIS business-to-business (B2B) messaging framework. Additionally, the framework provides internal interfaces to the SAP R/3 ERP system and to the Microsoft Axapta® planning system.
Figure 3 illustrates the business document process flow that was used by the business integration and intelligence framework.
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Figure 3. Business document process flow.
This business integration and intelligence framework met the following business requirements:
· External partner integration with contract manufacturers and component suppliers for the exchange of the following business documents to support the manufacturing of the Xbox 360 console:
· Work-In-Process

· Advanced Shipping Notifications

· Purchase Order Transmissions

· Purchase Order Receipts

· Microsoft internal application integration with the SAP R/3 ERP system and the Axapta planning system.

· External partner integration with the SAP R/3 ERP system for the following transactional business documents:
· Work-In-Progress
· Advanced Shipping Notifications

· Purchase Orders
· Inventory Updating

· A Windows SharePoint Web site that provided a central view of the purchase order state through the document life cycle.
· e*BIS business-to-business (B2B) reliable receipt and acknowledgment messaging by using the BizTalk Adapter for MSMQ.
· BizTalk Server 2004 orchestrations that supported end-to-end process visibility through message life cycle.

· Track partner messaging metrics that provided a scorecard which reported partner data reliability and Service Level Agreements.
· Provided a foundation from which future application integration solutions can leverage the existing framework and easily implement integration solutions.
SAP R/3 ERP System Integration
The Entertainment and Devices Division utilized the following three methods to integrate with the SAP R/3 ERP system:

· BizTalk Adapter v2.0 for mySAP Business Suite. Where possible, the framework interfaced with the SAP R/3 ERP system by using the BizTalk Adapter v2.0 for mySAP Business Suite. The BizTalk Adapter v2.0 for mySAP Business Suite uses the SAP Connector for Microsoft .NET (version 1.0.3) to connect to the SAP R/3 ERP system server. By using the  BizTalk Adapter v2.0 for mySAP Business Suite, the following document processing exchange features were utilized by the Entertainment and Devices Division:

· Request response protocol. The request response protocol in the BizTalk Adapter v2.0 for mySAP Business Suite enabled BizTalk Server 2004 to receive a request business document, submit it to the SAP R/3 ERP system, and then return a response.
· Exception reporting. Exception errors that occurred in the BizTalk Adapter v2.0 for mySAP Business Suite were handled by implementing exception handling routines in BizTalk Server 2004 orchestrations.
· Retry capabilities. The retry count property gave the BizTalk Server 2004 engine a predetermined number of opportunities to retry message transmission by using the BizTalk Adapter v2.0 for mySAP Business Suite.
· Standard configuration. The configuration of the SAP R/3 ERP system interface was implemented by using the standard configuration properties in the BizTalk Adapter v2.0 for mySAP Business Suite send or receive ports.
· Transactional processing. SAP R/3 ERP system transactions were guaranteed to be delivered by using the BizTalk Server 2004 MessageBox database. If a business document failed, it was rolled back in the SAP R/3 ERP system.
· Schema generation. The BizTalk Adapter v2.0 for mySAP Business Suite automatically generated the SAP R/3 ERP system schemas.
· Limit custom coding. The Entertainment and Devices Division eliminated development code. The BizTalk Adapter v2.0 for mySAP Business Suite enabled an easier exchange of business documents between the SAP R/3 ERP system and other applications.
· Standardized integration approach. The BizTalk Adapter v2.0 for mySAP Business Suite supported a consistent, standard integration approach that can be applied to other integration scenarios.
· Reuse of existing components. Existing SAP R/3 ERP system integration processes that are already in place can be utilized to limit the effort required to implement interface solutions.
· SAP IDOC interface. In situations where the BizTalk aAdapter v2.0 for mySAP Business Suite is not suitable, the framework interfaced with the SAP R/3 ERP system by using the SAP IDoc interface. The BizTalk Server 2004 file adapter was used to send and receive these business documents, which enabled the framework to provide exception reporting and retry capabilities. However, this method considered the delivery successful once the document was written to the file location. For future users of this framework, additional error checking will be required to ensure a successful exchange.
· SAP flat file Interface. In situations where neither the BizTalk aAdapter v2.0 for mySAP Business Suite nor the SAP IDoc interface methods were not a viable option, the framework used a custom flat file that was generated out of the SAP R/3 ERP system and by using a custom flat file generated out of the framework. 
Table 1 lists the schemas that were created as part of the SAP R/3 ERP system interface. These schemas were designed to support the Xbox 360 console manufacturing processes:
Table 1. SAP Schemas

	Schema
	Description

	BAPI Material Management Purchase Order schema
	This schema was derived from the underlying SAP R/3 ERP system implementation by using the BizTalk Adapter v2.0 for mySAP Business Suite.

	BAPI Material Management Material Movement schema
	This schema was derived from the underlying SAP R/3 ERP system implementation by using the BizTalk Adapter v2.0 for mySAP Business Suite.

	Purchase Order IDoc from SAP schema
	This schema was derived from the underlying SAP R/3 ERP system implementation by using the BizTalk Adapter v2.0 for mySAP Business Suite.

	OAGIS Purchase Order schema
	Internal canonical message received from e*BIS that is mapped to either a SAP BAPI or an IDoc schema.

	OAGIS Inventory Movement schema
	Internal canonical message that is mapped to a SAP BAPI Material Management schema.

	Flat File SAP Schema
	Custom flat file from SAP for all open and closed purchase orders for a specified time period.


Figure 4 is a diagram of a BizTalk Server 2004 orchestration used for an inventory movement business process.
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Figure 4. BizTalk Server 2004 orchestration to process an inventory movement message.
Note In this orchestration, the catch error handling routine called another orchestration that encapsulated the operation framework message construction. This, in turn, recorded the business process error event to the operations framework and to the scoreboard framework.
Additional Components
In additional to utilizing the features provided by BizTalk Server 2004 together with the BizTalk Adapter v2.0 for mySAP Business Suite, the Entertainment and Devices Division implemented the following features to support and enhance the application integration and business document processing:
· Scoreboard framework. The scoreboard framework was implemented as a private process that accepts scoreboard framework messages and creates Business Activity Monitoring (BAM) events. The results were then reported to the end user by using the Microsoft Office Scoreboard Accelerator.
· End-to-end purchase order visibility. The end-to-end purchase order process enabled the operation team to track the purchase order state through the document life cycle. This was implemented by using BizTalk Server 2004 long running transactions that start when the purchase order is created, and end when the advanced shipping notification is returned.
· Operations framework. The operations framework was used to report on the health and status of the system. Within BizTalk Server 2004 orchestrations, all related errors events were forwarded to the Microsoft Operations Management Server 2005 for storage, monitoring, and reporting. Operation and support users could pro-actively monitor and resolve issues from one central location, instead of searching through individual error logs.
Best Practices

Some of the best practices that the Entertainment and Devices Division encountered when they deployed the business integration and intelligence framework include the following:
· Decoupled integration pattern. By implementing a decoupled integration pattern, individual application changes did not require a major change in each application within the integration solution. Chaining complex application scenarios was now a simple matter of adding subscriptions and implementing orchestrations.

· Proof of concept. The Entertainment and Devices Division encapsulated the technical details of each component and thoroughly tested it to make sure each component worked correctly before implementing the solution.
· Industry standards. The adoption of and adherence to industry standards for document message formats provided flexibility and cut development cost for internal application integration and for external partners.
· Code reuse. The BizTalk Server 2004 framework provides for reuse by centralizing distinct business rules that can be shared by the various business processes that are required for the solution.
Benefits

By implementing BizTalk Server 2004 and the BizTalk Adapter v2.0 for mySAP Business Suite, the Entertainment and Devices Division realized significant benefits and saved a lot of time for developers. The following is a list of the key benefits that the Entertainment and Devices Division realized by implementing the framework:

· Development time savings. By using the BizTalk Adapter v2.0 for mySAP Business Suite, custom coding was limited and new interfaces required no code. It is estimate that the Entertainment and Devices Division saved over 2500 hours in development time savings.
· Testing time savings. By reusing the components within the framework, the time required for testing each interface in an isolated environment decreased.

· Support costs. By implementing the operation frameworks together with the solutions, supports costs to maintain the solutions decreased.
· Data quality. By using standard business document formats together with the reliable business document framework and data validation already within BizTalk Server 2004, the quality of data and the metrics surrounding partner SLAs improved.

· Time to implement. As new partners were added and applications were modified, the amount of time required to implement these additions and modifications dramatically decreased.

· Scalability. The new framework is much more scalable than the previous point-to-point integration implementations. As more partners and applications join the framework, the architecture of the BizTalk Server 2004 framework allows the Entertainment and Devices Division to add more host instances and host computers, and to scale out the BizTalk Server 2004 MessageBox if required.
· BizTalk Server 2004 adapter framework features. The BizTalk Server 2004 adapter framework provided features for exception handling, retry abilities, request response protocol, standard configuration and transaction processing.
· Real-time visibility. Business users gained real-time visibility into the supply chain management processes, and also the ability to react to issues in a timely manner.
Conclusion

With the deployment of the business integration and intelligence framework, the Entertainment and Devices Division achieved a flexible, reliable and scalable integration solution that is easy to maintain. Operation users and business users have gained central real-time visibility into the supply chain management processes that are required to manufacture the Xbox 360 console. Additionally, by using the BizTalk Adapter v2.0 for mySAP Business Suite, the Entertainment and Devices Division seamlessly integrated new business processes quickly with the central SAP R/3 system without custom coding.
For More Information

For more information about BizTalk Server 2004, see the following BizTalk Server 2004 Web site: http://www.microsoft.com/biztalk/default.mspx


For more information about the BizTalk Adapter v2.0 for mySAP Business Suite, see the following BizTalk Adapter v2.0 for mySAP Business Suite Web site: http://www.microsoft.com/biztalk/evaluation/adapter/adapters/sap/2004/default.mspx
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Situation


The existing point-to-point application integration framework that was used by the Microsoft Entertainment and Devices Division did not provide flexible, real-time solutions for coordinating the supply chain that manufactures the Xbox 360 console.


Solution


Microsoft BizTalk Server 2004 and the Microsoft BizTalk Adapter v2.0 for mySAP Business Suite provided a platform from which a business integration and intelligence framework could be launched. The new framework fostered application integration and provided real-time visibility in business processes and in document management.


Benefits


Dramatically decreased the amount of time required for the development, testing, and implementation of complex business integration scenarios.


Created a scalable architecture for future business integration solutions and growth.


A decoupled publish and subscribe architecture, combined with a standardized message format, facilitated a robust design pattern and enhanced data reliability.


Operation user and business user gained a real-time awareness of the status of the business document, which in turn enabled them to react quickly to correct any issues or problems in the manufacturing process.


Products & Technologies


BizTalk Server 2004


BizTalk Adapter v2.0 for mySAP Business Suite 


SQL Server 2000


Windows Server 2003 with Microsoft Internet Information Services (IIS) 6.0 and Microsoft Windows SharePoint Services
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