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Abstract

A cooperative supply chain is an arrangement whereby its members achieve coordination through negotiations and compromise, in honoring commitments made to each other.  Such an arrangement offers opportunities to design, model, and analyze problems with local perspective of a Member and global view of a Group.  It also holds the potential of emergence of divergent supply chain network topologies, in order to satisfy dynamic market conditions.  These unique configurations and associated problems require formulations in relation to a framework, recognizing their domain dependence within the domain independent environment of the supply chain.  In this paper, we present a framework that enables configuration management of a cooperative supply chain based on the principles of collaborative engineering of its functional domains.

1. SCALABLE COOPERATIVE SUPPLY CHAIN SYSTEMS

The concept of supply chain is about managing coordinated information and material flows, plant operations, and logistics through a common set of principles, strategies, policies, and performance metrics throughout its developmental life cycle.  It provides flexibility and agility in responding to consumer demand shifts with minimum cost overlays in resource utilization.  The fundamental premise of this philosophy is synchronization among multiple autonomous agents represented in it. That is, improved co-ordination within and between various supply chain members.  Co-ordination is achieved within the framework of commitments made by members to each other. Members negotiate and compromise in a spirit of co-operation in order that co-ordination can lead to reduction in lead times and costs, alignment of interdependent decision-making processes, and improvement in the overall performance of each member, as well as the supply chain (group).

Issues related to domain dependent problems, such as high inventory turns for a procure-to-stock item for a retailer are much narrower in focus, than domain independent problem of high inventory turns for the entire retail sector, which is broader in scope.  However, the two problems may or may not be interdependent.  For example, a retailer may achieve high inventory turns in its local market, but still may not be meeting the overall retail sector average inventory turns.  Similarly, the scope of the above problem is localized at the retailer level and globalized at the retail sector level.  Thus, issues of scalability are different at different levels of an enterprise. Scalability can be classified into two broad categories:  

· Operation Scalability deals with operationalizing the enterprise for efficiency and effectiveness.  This means adopting standards, procedures and policies that enhance the performance of the enterprise. 

· Implementation Scalability deals with implementing concepts, such as flexibility, modularity, usability, and extensibility in the enterprise.  Flexibility pertains to designing and modeling enterprise components to accommodate diverse structures that it may adopt in a changing market environment, such as virtual networks, alliances, value chains, supply chains, etc.  Flexibility also pertains to the decision-environment under which the network has to operate, for example batch vs. on-line, deterministic vs. stochastic, optimal vs. Pareto-optimal.  Modularity implies that an enterprise can be modularized according to specialization of knowledge or technology, and then these modules can be replicated throughout the enterprise, thus providing extensibility of knowledge.  Extensibility also implies that information in the enterprise can be shared via Internet, Intranet, and Extranet for business-to-consumer, business-to-business service, and business-to-business goods transactions.  Issues related to this category are – co-ordination, co-operation, negotiation & compromise, and synchronization throughout the enterprise echelon.  

2. TECHNOLOGIES FRAMEWORK OF E-MAMAGEMENT FOR SCALABLE ENTERPRISES

Enterprise integration issues have been addressed with a multi-disciplinary research focus. One of the goals of Internet-Based Management (E-management) is to facilitate transfer and sharing of knowledge in the context of structures, such as Scalable Cooperative Supply Chains. For the purposes of this framework, research areas have been roughly classified as those belonging to systemic, reductionist, and analytic approaches.  Systemic approaches pertain to study of nature of systems.  Reductionist approaches pertain to application of these systems in unique ways, capturing behaviors observed through systemic approaches.  Analytic approaches describe how these systems can be utilized efficiently and effectively.  This framework offers combining these approaches to advance system rooted constructs to develop scalable enterprises.  For purpose of illustration, figure 1 depicts a template that is used to describe below interconnectedness between above approaches and major technology areas in order to create the fusion, necessary for scalability of enterprises.

The coupling of relational data models, and Internet based tools provide shared representation models / schemes for development of a kernel for scalable enterprise systems.  To accomplish this, however, the modeler has to overcome difficulties in integration of the enterprises, due to incompatibility of conceptual models for ERP with the above kernel.  To overcome this hurdle, methodology offered in this paper incorporates the above three approaches.   Research thrusts in these approaches are described below with notation of level number marked from (1) to (6).  For this illustration, a bottom – up approach has been used.

Systemic Approach: This approach incorporates the abstract level.  This level consists of relational data model (1), object-oriented “product-process-resource” model (2), and dynamic knowledge problem domain model (3).  

Reductionist Approach: This approach incorporates the activity level.  This level consists of dynamic knowledge problem domain model (3), internal state, and goals and objectives of the enterprise units, e.g., producer, plant, department, supplier, vendor, etc. (4), and strategic management models (5).
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Analytic Approach: This approach incorporates the implementation level.  This level consists of internal state, and goals and objectives of the enterprise units (4), and strategic management models (5), and shared goals and objectives of the enterprise (6).

      Figure 1.  Integrated framework of e-management technologies
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