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Analysis and Optimization of Supply Chain Systems and Assembly Production Systems
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To compete successfully in today market place, it has become apparent that success




cannot rely solely on improving the efficiency of internal operations, and that
collaboration with trading partners can build the foundation for a competitive
advantage and substantially improve the bottom line. Companies need to efficiently
manage the activities of design, manufacturing, distribution, service and recycling of
their products and services to their customers. The coordination and integration of
these flows within and across companies are critical in effective Supply Chain
Management (SCM).

Often, supply chains are subjected to information distortion as demand information
1s processed and passed on from one part of the chain to another. The propagation of
demand variability up the supply chain, a phenomenon in industry known as the
Bullwhip Effect (BE) is a subject of research interest. Information sharing among
companies in a supply chain is regarded as an effective measure to relieve the BE.
In this paper, first, we define a two-stage supply chain model (a retailer and a
supplier). Based on the result of simulations, we identify the factors which affect
magnitude of the BE. As a result, we noted that the factors affect the BE are lead
time, level of safety stock, and length of period to taking moving average, whereas
demand average and variance do not. Furthermore, when one of the above factors
varies, management decision makers may alter the other factor to adjust to the
change. Here we also investigate how such decisions affect magnitude of the BE.
The latter half of the paper focuses on assembly-like queueing systems (ALQS). In
productive systems, assembly operations arise in many practical situations, including
assembly lines in production plants, mixing operations in chemical industries and
data flow through computer systems. ALQS are used for modeling such operations.
Compared to queueing systems with a tandem or merge configuration, ALQS are
difficult to analyze. Based on computer simulation results, we propose a dynamic
programming algorithm for optimal buffer allocation in ALQS and present some
heuristic policies for effective resource allocation in such systems.

In Chapter 1, we briefly explain the background, purpose and results of this study.
Then we introduce previous literature on SCM (Chapter 2). In Chapter 3, we define
a two-stage supply chain model and identify the factors which affect magnitude of the
BE based on the results of simulation. We also examine the educatory effect of the
Beer Game (Chapter 4). In the remaining chapters, we study effective resource
allocation problem in ALQS. In Chapter 5, we introduce previous studies on the
problem. Based on the result of simulation, we present some heuristics on buffer
and server allocation (Chapter 6) and propose an algorithm for optimal buffer
allocation in ALQS (Chapter 7). In Chapter 8, we summarize the results of our
study.
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