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ABSTRACT

In this paper, we provide a new modeling approach of identifying the optimal buffer size in front of a capacity
constrained resource (CCR) with parallel processes. The time buffer is a critical element of the
drum-buffer-rope method in the Theory of Constraints (TOC), and it is used to protect CCR from inevitable
disruptions in production and service processes, and to provide maximum CCR's productivity. The model is
formulated in terms of a finite multi-server queue. The new modeling approach is based on calculating the
optimal number of units waiting in line (the optimal buffer size) in front of a multi-server CCR in order to
maintain the highest net profit of the CCR's throughput while protecting the constrained resource from
becoming idle. A numeric example and analysis of this new modeling approach proves it efficiency in terms
of maximizing the throughput profitability of a multi-server CCR with parallel processes, and reducing a
chance of this constrained resource to become empty.
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