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2. Document Context

This document currently has ISB document status. This status signifies that the document has been adopted by a vote of the Information Services Board. For more information about the ISB Enterprise Architecture Committee and its initiative, please visit the EA Committee website at:

http://isb.wa.gov/committees/enterprise/index.aspx. 

3. Introduction and Purpose

The purpose of this document is to define the required features of an integration infrastructure platform to support the standards and guidelines of the Conceptual Integration Technical Reference Architecture (see [CITRA].)  For brevity, this document will refer to the Conceptual Integration Technical Reference Architecture as “the integration architecture.”

This document describes a “to-be” solution set.  The intended usage of this document is to inform decisions regarding investments in infrastructure to support the integration of systems and business processes among state agencies, and between state agencies and local government or external business partners.

4. Linkages to Conceptual Integration Architecture

The solution set described in this document addresses several concepts from the integration architecture.

4.1. Execution Context

The reference architecture defines execution context as “the set of infrastructure elements, process entities, policy assertions, and agreements that are identified as part of an instantiated service interaction.”  This solution set focuses on the first part of this definition, which identifies execution context as a set of infrastructure elements that support interaction with services.

4.2. Orchestration and Intermediaries

The reference architecture defines orchestration as a capability that coordinates interaction with multiple services.  An orchestration is the implementation of a higher-level service that uses and coordinates more fine-grained, low-level services to accomplish a higher-level business objective.

The reference architecture indicates that software components are available that can use a graphical model of an orchestration to execute the coordinated service interactions.  This solution set requires that such a component be part of the integration infrastructure platform.

The reference architecture defines intermediaries as components that sit between other services and “mediate” the interaction by managing the transmission of messages between them, or by reformatting messages in transit.  Intermediaries include routing components, transformation components, message aggregators and splitters, and other components identified in common enterprise integration patterns (see [Integration Patterns]).

This solution set requires that intermediaries be supported by the integration infrastructure platform.
4.3. Service Interaction Profiles

The reference architecture defines a service interaction profile as a family of industry standards or other technologies or techniques that together demonstrate how one system interacts with another via a service.  The architecture currently defines three profiles:

· Web Services (see [Web Services Profile])

· MQ Service (see [MQ Service Profile])

· File Drop (see [File Drop Profile])

Each of these profiles identifies requirements of the execution context.  This solution set reflects these as requirements of the state’s integration infrastructure platform.
5. Integration Infrastructure Platform Features

This section describes the necessary features of an integration infrastructure platform to support the state’s integration architecture.

An integration infrastructure platform consists of the following:

· A combination of hardware and software that enables the exchange of information (in the form of messages) between computer systems

· Tools necessary to monitor and ensure the proper functioning of the platform’s hardware and software components

The software components of the integration infrastructure platform may consist of separate software products and may be offered by multiple vendors.  However, the software components must work together as a cohesive platform.  The software components may include “adapters” that “plug in” to the core platform components, in order to support particular service interaction profiles or integration with particular enterprise services (such as databases, email capabilities, etc.)

An integration infrastructure platform requires a supporting environment that, while important, is outside the scope of this document.  Key elements of this environment include:

· Data networks to provide physical network connectivity between integrated systems, and to support protocols (such as Hypertext Transport Protocol (HTTP) and Transmission Control Protocol / Internet Protocol (TCP/IP)) required by the platform

· Operational support, such as secure data center resources (for software/hardware hosting) and support from staff with knowledge of the platform

· Business continuity support

· A comprehensive user identity management capability (such as directory services) that manage authentication, authorization, and other metadata about human users of enterprise information systems
5.1. Support for Message Exchange Patterns

The integration architecture identifies a message exchange pattern as a common sequence of message transmission between service consumers and services.  The integration infrastructure platform should support the following patterns as the means by which it transmits a message from one system to another via a service.
5.1.1. Primitive Patterns

The integration infrastructure platform should support both the “fire and forget” and “request/response” patterns, as defined in section 8 of [CITRA].
5.1.2. Composite Patterns

The integration infrastructure platform should support the Publish/Subscribe composite pattern.  In this pattern, a system (“subscriber”) registers interest in receiving messages that satisfy certain criteria with a service; a second system (“publisher”) sends messages that meet those criteria to all registered subscribers. 
5.2. Support for Service Interaction Requirements and Profiles

5.2.1. Service Interaction Profiles

The integration infrastructure platform should allow a consumer system to interact with a service according to any of the three service interaction profiles recognized by the integration architecture:

· Web Services (see [Web Services Profile])

· MQ Service (see [MQ Service Profile])

· File Drop (see [File Drop Service Profile])

A consumer system should be able to send a message to a service by following the standards in any one of these profiles.  However, this does not constrain how the infrastructure platform actually transports the message from the consumer to the service.  The platform may satisfy the requirements of one or more profiles through use of an adapter component that transforms messages from the profile’s standard format to the platform’s native format.
5.2.2. Reliability

The Web Services and MQ Service Interaction Profiles require specific execution context components to support reliable, guaranteed delivery of messages.  The Web Services profile requires that the execution context support the “RM Source” and “RM Destination” components defined in the WS-Reliable Messaging standard ([WS-RM]).  The MQ Service Interaction profile requires MQ Service message persistence mechanisms.

The integration infrastructure platform should provide these components as required by the Web Services and MQ Service Interaction profiles. The platform may leverage MQ service infrastructure already in place in the state enterprise.
5.2.3. Availability

The integration infrastructure platform should be available for transmission of messages 99.999 percent of the time, 24 hours per day, seven days per week.

Availability of consumer and provider systems is out of the scope of this document.  However, for interactions that use reliable messaging, the platform should guarantee persistence of messages (and their ultimate delivery) when provider systems (service implementations) are unavailable.

The platform should scale to maintain this level of availability as message volume increases over time.
5.2.4. Responsiveness

The integration infrastructure platform should scale to meet the responsiveness requirements of particular interactions.  The platform should support the transmission of a small (100K) message between two points on the State Government Network (SGN) in under one second (the platform should scale to support shorter transmission times as needed).
5.2.5. Bridging Profiles

The integration infrastructure platform should be able to transform a message sent according to one service interaction profile into the format required by another profile.
5.2.6. Message Authentication and Integrity

The integration infrastructure platform should provide a standard mechanism by which services can verify the authenticity and integrity of messages upon receipt.  When messages are digitally signed, this mechanism would validate the authenticity of the signature and the integrity of the signature hash.  The platform should provide these capabilities for all services, so that each service need not implement them in an individual manner.
5.3. Support for Orchestrations and Intermediaries

The integration infrastructure platform should support transformation and content-based routing of messages.  The platform should leverage open-standard XML technologies, such as XSLT (see [XSLT]) and XPath (see [XPath]), to implement transformation and routing.

The platform should support the implementation of services based on orchestrations.  The platform should support orchestrations defined in an open-standard, graphical notation (such as Business Process Modeling Notation, defined in [BPMN]) or a non-graphical but open-standard notation (such as Business Process Execution Language, defined in [BPEL]).

The platform’s support for orchestrations and intermediaries should be loosely coupled with other platform features, so that if at some point in the future the state wishes to replace the orchestration/intermediary support with an alternative implementation, it will be possible to do so.
5.4. Adapters

The integration infrastructure platform should support the implementation of services via the following adapters:

· SAP R/3

· 3270 terminal emulation (“screen scraping”)

· MQ Service interaction

· Web services interaction

· File transfers (FTP and file system interaction)

· Major relational database platforms (Microsoft SQL Server, Oracle, DB2, Sybase, MySQL)

· Email messaging
5.5. Operational Support

The integration infrastructure platform should support the following operational capabilities (but in a way that loosely couples these features with other platform features, in order to preserve flexibility to change implementations in the future as needed):

· Monitoring (real-time and reporting) of the platform’s basic functions: message throughput, service interactions, length and capacity of message stores/queues

· Logging and reporting of service interactions for security and troubleshooting purposes

6. References

BPEL
BEA Systems, IBM, Microsoft, SAP AG, and Siebel Systems (2003).  Business Process Execution Language for Web Services, Version 1.1.  Retrieved June 9, 2006 from ftp://www6.software.ibm.com/software/developer/library/ws-bpel.pdf. 

BPMN
Washington State Information Services Board, Enterprise Architecture Committee (2006).  Conceptual Integration Technical Reference Architecture, Enterprise Architecture Committee Document.

CITRA
Washington State Information Services Board, Enterprise Architecture Committee (2006).  Conceptual Integration Technical Reference Architecture, Enterprise Architecture Committee Document.

File Drop Profile
Washington State Department of Information Services, Enterprise Architecture Program (2006).  File Drop Service Interaction Profile, Documenter Team Draft.

Integration Patterns
Hohpe, Gregor and Woolf, Bobby.  Enterprise Integration Patterns: Designing, Building, and Deploying Messaging Solutions.  Addison Wesley, 2004.

Web Services Profile
Washington State Department of Information Services, Enterprise Architecture Program (2006).  Web Services Service Interaction Profile, Documenter Team Draft.

MQ Service Profile
Washington State Department of Information Services, Enterprise Architecture Program (2006).  MQ Service Interaction Profile, Documenter Team Draft.

WS-RM
OASIS (2006). Web Services Reliable Messaging, Committee Draft. Retrieved June 9, 2006 from http://docs.oasis-open.org/ws-rx/wsrm/200602/wsrm-1.1-spec-cd-03.pdf
XPath
World Wide Web Consortium (1999).  XML Path Language (XPath), Version 1.0.  W3C Recommendation.

XSLT
World Wide Web Consortium (1999).  XSL Transformations (XSLT), Version 1.0.  W3C Recommendation.

Appendix A: Documenter Team

This document was developed through the Integration Architecture enterprise architecture initiative, chartered December 14, 2005. The following individuals were members of the Documenter Team for this initiative, and participated in review of this document.

· Kent Andrus, Office of Financial Management

· Lori Bame, LEAP Committee
· Jerry Britcher, Department of Social and Health Services
· Scott Came, Department of Information Services
· Gary Dubuque, Department of Revenue
· Jim Eby, Department of Fish and Wildlife
· Brian Everson, Washington State Patrol
· Laura Graham, Legislative Service Center
· Robin Griggs, Department of Licensing
· John Hanson, Commission on Trade and Economic Development
· Tom Henderson, Department of Labor & Industries
· Paul Hubert, Department of Information Services
· Debbie Johnson, The Higher Education Coordinating Board
· Lorraine Louderback, Department of Corrections
· Dan Mercer, Department of Labor & Industries
· Miles Neale, Department of Ecology
· Bill Norris, Department of Health
· Laura Parma, Department of Information Services
· Mike Rohrbach, Administrative Office of the Courts
· Jeff Sharp, Office of the State Treasurer
· Matt Stevens, Department of Information Services
· Lyle Tillett, Department of Retirement Systems

Appendix B: Review Log

The following feedback on this document was received by the Enterprise Architecture Program; the response to each contribution is noted below.

	Review by whom and when
	Contribution
	Response

	ISB
September 14, 2006
	· Adopted by ISB
	Adopted and posted


Contributors:





Scott Came


Department of Information Services





Laura Parma


Department of Information Services�Enterprise Architecture Committee Steward











Information Services Board


Enterprise Architecture Committee





Sue Fleener, Washington State Patrol


Cathy Munson, Legislative Service Center


Co-Chairs





Scott Came, Department of Information Services


Chief Enterprise Architect





1110 Jefferson Street SE


P.O. Box 42445


Olympia, WA 98504-2445


Phone 360/902.3519


Fax 360/902.2982


� HYPERLINK "mailto:ScottCa@dis.wa.gov" ��ScottCa@dis.wa.gov�











Page 7 of 10

