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An Entropy-based Approach for Measuring the Information Quantity of
Small Lots Production in a Flow Shop

ZHANG Zhi-Feng!'? JANET David®

Abstract In the production of the flow shop, the measurement of information quantity on the number and size of lots
means a measure of the information quantity required to describe the status of different numbers and sizes of lots at the
workstations, i.e., to solve the information entropy representation of the number and size of lots. The existing information
control research on the number and size of lots mainly focuses on the batch scheduling problem of the flow shop. There
are few research on the relationship between the number and size of lots and the amount of information required to
manage production, so its research conclusions are difficult to provide a theoretical basis for decision makers to choose
production methods from the perspective of information management. Based on the analysis of the information entropy
measurement characteristics, the entropy functions of the processing lots of a production line of a flow shop are first
established theoretically for the first time, as the basis for measuring the states of production systems needed the amount
of information. According to the established entropy functions, two theorems on the relationship between production lots
and the entropy functions are proposed, namely: the entropy function of production lots decreases monotonically; the
systematic entropy tends to zero when the number of lots approach to infinity. The derivation and the extremum methods
are used to fully prove the theorems, respectively. As a result, it is theoretically demonstrated for the first time that the
move toward larger number (or smaller size) of lots implies less information needs. In the empirical study, the number of
workstations was taken as 10 and 20, respectively. The correctness of the theorem was verified again by the calculation
results of the graphic representation. The theory research on the measurement of information quantity of the number and
size of lots has important theoretical support and practical guiding significance for the actual flow shop batch and batch
scheduling arrangement and final production mode selection.
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