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Network Design of Foundation Fieldbus using a Bandwidth Allocation Scheme
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(Seung-Ho Hong, In-Ho Choi, and Bong-Chae Moon)

Abstract : The data link layer of Foundation Fieldbus is operated on the basis of scheduling and token-passing disciplines. This paper
presents a network design method of Foundation Fieldbus using a bandwidth allocation scheme. Fieldbus traffic consists of periodic
data and sporadically generated time-critical and time-available data. The bandwidth allocation scheme schedules the transmission of
periodic data. Time-critical and time-available data are transmitted via a token-passing service. The validity of this bandwidth alloca-
tion scheme is determined using an experimental model of a network system. The results obtained from the experimental model show
that the proposed scheme restricts the delay of both periodic and time-critical data to a pre-specified bound. The proposed bandwidth
allocation scheme also fully utilizes the bandwidth resource of the network system.

Keywords : Foundation Fieldbus, bandwidth allocation, implementation, experimental model, network design
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PC AT Slot

% 2. PC QlEHo]~ BEQ TR,
Fig. 2. The structure of PC interface board.

a9 3. PC JEHo) A RE2] AR
Fig. 3. The picture of PC interface board.
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Table 1. Classification of the functions of data link layer.
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Fig. 4. Software structure and interfaces of data link layer.
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Fig. 5. Configuration of the experimental model.
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Fig. 6. Picture of the experimental model.
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Table 2. Network traffic condition in the experimental model.
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E 3 AY 2l doly Ad A7k
Table 3. Network-induced delay in the experimental model.
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Fig. 8. Delay distribution of schedule data.
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Fig. 9. Delay distribution of URGENT data.
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