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Abstract

A supply chain system can be viewed as a linear discrete system with lead times and
operating constraints. The distortion of demand in upstream activities is known as “bullwhip
effect” , i.e. magnification of amplitudes of demand perturbations from the tail to upstream
levels of the supply chain. The bullwhip effect is a special and inevitable phenomenon in a
supply chain system. This paper will present several heuristic control laws for the model to
solve effectively this phenomenon. Explicit transfer function model of the closed loop response
is obtained by z-transform, so the entire chain can be modeled by connecting these transfer
functions into a block diagram. Next we will use the system process control theory to handle
the dynamic behaviors of a supply chain system. Among these control modes, we design a
near-perfect control mode, i.e. feed-forward with model predictive control (MPC), to manage
the supply chain system. The results reveal if using this control law we can find at least three
creative improvements for managing a supply chain. In other words, it can not only reduce
efficiently the system bullwhip effect but also attain a very near perfect control mode to
manage the supply chain inventory level.
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