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In this paper, a prototype dishibuted simulation system is proposed to evaluate viabihty of a simulated supply chain. 
Members of a supply chain, activity definitions for each member, and information and material flow among members are 
discussed. IDW0 functional modeling tool has been used to model the functions of the system and the relationships 
among the functions. The interaction between the members of the system is then illustrated using time-sequence diagrams, 
and the behavior of each member is represented using the deterministic finite state automata. These f o r d  models have 
formed the basis for the development of the diaributed simulation system. Reusable simulation models for each of the 
members of the system have been developed usmg commercial simulation tools such as ArenaTU and ProModelTM. The 
High Level Architecture @LA) Run Time Infrastructure (RTI) has been used to provide an interface to create the 
distributed simulation system. Preliminary performance tests have been conducted to evaluate the suitabdity of the 
pmposed system m the Internet environment. 

Significance: This paper addresses the application of distributed simulation technology to evaluation of potential supply 
cham. The use of distributed simulation technology allows each potential partner to hide any proprietary 
information in the implementation of the individual simulation, but still provide enough information to 
evaluate the supply chain as a whole. 
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1. INTRODUCTION 

Today's manufacturing industries face the challenge of responding more rapidly and efficiently to changing markets driven 
by customized products. The agile manufacturing paradigm has been proposed to resolve this problem. Agile 
manufacturing is a technology for achieving flexibility and rapid responsiveness to changing market and customer needs. 
Agile manufacturing enables a firm to quickly respond to customers' requirements and then design, prototype, manufacture, 
test and deliver a high-quality product to the market in the minimum possible time (Cheng et al., 1998). 

One way in which manufacturing industries can take advantage of their agility is to form supply chains. Supply chains 
are ephemeral organizations in which several companies collaborate to produce a single product or product line. 
Participating in supply chains allows an agile company to use its Imowledge, resources, and particular manufacturing 
expertise to take advantage of business opportunities that exist on a larger scale than the company could handle alone. To 
facilitate the creation of supply chains, potential partners must be able to quickly evaluate whether it will be profitable for 
them to participate in a proposed supply chain. Simulation technology in general, and dismiuted simulation technology in 
particular, can be used to enable the evaluation process. Each partner can use a simulation of its facilities to determine 
whether it has the capability to perform its individual function in the supply chain. Then, these simulations can be 
integrated into a distributed simulation of the complete supply chain, and used to predict viability and profitability of the 
proposed product collaboration. Use of distributed simulation technology allows each potential panner to hide any 
proprietary information in implementation of the individual simulation, but still provide enough information to evaluate the 
supply chain as a whole. 

In this paper, a prototype for a distributed simulation that could be used to evaluate the viability of a supply chain will 
be described The supply chain is comprised of several component manufacturers, final assembly plants, transportation 
systems, and warehouses. Potential information flows and material flows between supply chain members will be described. 

OINTERNATIONAL JOURNAL OF INDUSTRIAL ENGINEERING 






















