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	1. Ref. Number 

	XX-XXXXX
	2. Acronym 

	MPOSE


	3. Full Title 

	Manufacturing Business process Pattern Ontologies for the extended Service-oriented Enterprise


	4. Theme(s) 

	· Manufacturing business process ontologies to enable the extended service oriented enterprise

· Collaborative process patterns within manufacturing business processes across the value chain

· Reference architecture in support of process pattern recognition

· Semantic integration at runtime.


	5. Keywords 

	extended Service Oriented Enterprise (eSOE), Service Oriented Architecture (SOA) and Service Oriented Infrastructure (SOI); Manufacturing Business Process Pattern Ontologies; Relationship of Manufacturing Business Process Pattern Ontologies to SOI; Process Specification Language (PSL).


	6. Description 


	Background: 

Objective and Industrial Relevance:  Several business challenges are converging to create a need for the transformations necessary to realize agile, adaptable and extensible IT infrastructures.  In manufacturing and related industries, there is a need to match supply chain configurations to accelerated development processes and rapid changes in market demand. In retail, there is a need to optimize which products to put on shelves with inventory management methods, distribution networks, and market projection tools.  In the management of utilities, the need is to deploy services in hours instead of days. In healthcare there are two conjugal objectives: saving lives and saving costs. However, there are major roadblocks to solutions designed to address all of these challenges.  For example, under the purview of the typical IT department, there are currently very complex environments whereby a business workflow must transcend many layers of architecture, different types of hardware and software, and multiple, potentially inconsistent standards and proprietary translations.  This complexity is exacerbated in the extended enterprise as inter-organizational workflows must transcend architectural boundaries. To eliminate complexity in IT departments and in the extended enterprise, the current push is towards what is being referred to as the Service Oriented Enterprise (SOE). An SOE is an enterprise that implements and exposes its business processes through a Services Oriented Architecture (SOA) and that provides frameworks for managing its business processes across an SOA landscape.1   The SOE concept maps strategies, business processes and workflows to SOA where the focus is on orchestrations of software and data encapsulated in such entities as web service patterns and web service instances.  Within SOE, SOA entities are then mapped to what can be referred to as the Service Oriented Infrastructure (SOI).  In SOI, the focus is on resource and service virtualization and provisioning whereby an optimal set of available and capable resources can be allocated to fulfill the requirements of specific SOA entities.  SOI is typically seen in terms of GRID and the virtualization of the infrastructure layer.2   In the extended SOE (eSOE), the focus is on the management of business process patterns in a manner that supports autonomy, open context semantics, shareability, reusability and support for the mapping of those patterns to virtualized SOI resources.  In this context, the realization of best practice business process patterns, and the associated cost effective and efficient means for disseminating them throughout the value chain, represents significant potential advantage.  There currently exists very little research to realize this potential advantage.

The overall objective of MPOSE is to support the objectives of eSOE by providing:

· A roadmap for business process pattern ontologies based on open context semantics whereby patterns can serve as reusable templates that represent process scenarios from different business communities

· A roadmap for enabling the customization of process patterns in the tailoring of business processes to support autonomous business strategies

· A roadmap for eSOE participants in the exposing of business process patterns through a federated architecture in a way that maintains autonomy but promotes sharability, particularly for best practice patterns

· An ontology broker or SOA/SOI mapping engine architecture that can be shared between organizations, within industries and among nations, 

· A set of generalizable agent schemas for processes to support eSOE continuity, 

· An approach that recognizes that market influences will continuously shape the availability of eSOE business process patterns as well as the infrastructure means to source them, and

· eSOE solutions to address IT and cross-architecture complexities that bottleneck solutions to challenges such as those stated above in health care, retail, utilities and organizations with a supply chain management focus such as construction.

In the regions of Europe, Japan, Canada, Australia, USA and Switzerland, there are different approaches and understandings of issues surrounding services oriented enterprise, architecture and infrastructure.  For example, individual enterprises are just coming to grips with the infrastructure changes being introduced by SOA.  As SOA becomes pervasive within enterprises across a value chain, there will be a host of new issues to deal with in order to realize inter-organizational, collaborative processes.  Thus, in support of the extended enterprise notion, there is a need for international collaboration in this research effort.  

Companies in transition to a SOA are exploring methods for modeling and implementing business processes within the value chain as an integrated system in order to avoid high costs associated with extensibility of business processes throughout the network of suppliers and customers. What is needed is a set of open source, standardized, integrated frameworks or reference models that would dramatically improve an organization’s ability to design, develop, and maintain their business processes. The perceived value of a set of integrated models is far greater than the individual frameworks alone.

Even if we have models and tools that support business process and performance management we have not defined the concepts necessary to allocate and manage computing resources in a manner that can be optimized for support of business services. If you define the services and business processes based on the semantics of an adopted reference model (e.g., the Value Chain Operations Reference model (VCOR) and the Federated Enterprise Reference Architecture (FERA)), then you could also define specific requirements - at that Virtual Corporation level- in order for the business process to run/function at the lower levels as well – the Virtualized Resource Layer or Service-Oriented Infrastructure (SOI).

VCOR represents the common language of business at a generic level. As we decompose the generic process representation into the level of detail at which the FERA principles and guidelines can be applied to discern the collaborative process patterns, we need a process representation that is common across the value chain, generic enough to be decoupled from any given application, and robust enough to be able to represent the necessary process information for any given application. The Process Specification Language (PSL) representation would facilitate the pattern recognition at a level of detail sufficient to generate the information model instances from which SOI requirements are defined.

The challenges are:

· to establish a common understanding of the issues, 

· achieve ontologies that are sufficiently rich to incorporate global interpretations and yet are sufficiently succinct to support maximum benefit at minimum cost, 

· to agree upon circumstances where standards need the flexibility to have domain-based, vendor-based, enterprise-based and/or infrastructure provider-based nuances, and

· to recognize the need to incorporate market dynamics that will continuously reshape and redefine SOE capabilities, specifically those represented in the process pattern ontologies.

The group of experts assembled for this project will establish the business process pattern ontology, a service characteristics ontology, the agent schemas and the ontology broker / mapping engine architecture, there will be testbeds established in relevant domains to establish validity, and the design knowledge gained will be made globally available.


	7.  Approach and overview of planned work


	Generic patterns of business processes represent an abstraction of process characteristics that can be described in a process pattern ontology.  SOI services represent abstractions of resources that may be distributed across the extended enterprise.  If these services are represented in an ontology of service characteristics, service compositions identical in function can become distinguishable in terms of suitability for a particular business process pattern’s needs.   Services and processes in the extended enterprise abound and are dynamic in nature.  It is therefore critical that intelligent system support is available to facilitate the development and maintenance of both process pattern ontology and service characteristics ontology instances.  We address this need with a context-aware agent schema for ontology replenishment, service and pattern discovery, and process-pattern mapping support.  The agent schema allows for volatility in both process (SOA) and service (SOI) environments through context-awareness and ontology replenishment as changes occur.  


With accurate and up-to-date ontological representations of business process patterns and service characteristics, and with the inclusion of historical performance data for prior service instantiations, the stage is set for informed mapping of processes to services through a mapping engine that leverages the efforts of the agent schema in real time to make service allocation decisions as process needs arise.  The full vision of process pattern abstraction, service abstraction, context agent schema, and mapping engine is shown in the figure below.  Each aspect of this approach is geared towards facilitating improved service allocation and increased enterprise flexibility while preserving the market-like nature of the eSOE vision where services are provisioned appropriately based on their competitiveness to other service offerings and their comparative relevance to patterns of business process demands.
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The MPOSE project will consist of work packages for:

a) developing a service characteristics ontology

b) developing a process pattern ontology

c) developing schema for a performance repository of historically provisioned service composition entities

d) developing schema for context aware agents that facilitate:

a. population and maintenance of the service characteristics ontology

b. population and maintenance of the process pattern ontology

c. development of generic process patterns from specific business processes

e) developing a mapping engine that acts as a broker for connecting SOA process patterns to SOI service compositions

f) establishing testbeds in domains where SOA to SOI mappings are critical to overcome bottlenecks and can demonstrate advantages to extended enterprise capabilities

g) disseminating results through a web-based portal and delivering insights through consortia, conferences and workshops

The order of completion for these work packages by the international team is as follows:
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	8.  Cost Estimate:
	100 person-years
	9.  Duration:
	3 Years

	10. Partners

	USA

Intel

George W. Brown - George.W.Brown@Intel.Com
Arizona State University

Prof. Michael Goul - Michael.Goul@asu.edu
Prof. Haluk Demirkan - Haluk.Demirkan@asu.edu
NIST

Steve Ray – ray@nist.gov
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