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Development of Fuzzy Network Performance Manager for Token Bus Networks
in Automated Factories

Sang-Ho Lee, Joon-Woo Son and Suk Lee

Key Words : Computer Integrated Manufacturing (73 %8 %@ 41, Production Management
(A Ak22]), Local Area Network (7 2] &41=}), Communication Equipment (&A1
717), Manufacturing Automation Protocol(Z#Axt5%-34 =2 ¥ E)  Priority
Mechanism (%49 %), Fuzzy Network Performance Manager (3] %] W] E ¢ =
Al 5-3k2] 7)), Data Latency (A 4-2]¢1), Token Circulation Time (& Z < 3L4]7})

Abstract

This paper presents the development of three types of network performance manager for IEEE
802.4 token bus networks that are a part of Manufacturing Automation Protocol(MAP). The
performance managers attempt to keep the average data latency below a certain level specified
for each priority class. All of the three performance managers are based on a set of fuzzy rules
incorporating the knowledge on the relationship between data latency and parameters of the
priority mechanism. These Fuzzy Network Performance Managers (FNPMs) have been evaluat-

ed via discrete event simulation to demonstrate their efficacy.
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Table 1 Fuzzy rules of TCT-based FNPM

3.3 Switch-type FNPM
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4 M B PB NB NB NB
5 M M PS NS NS NS
6 M S B ZR PB NS NS
7 M S M ZR PS ZR ZR
8 M S S B ZR ZR PB NS
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10 M S S S B ZR ZR ZR PB
11 M S S s | M ZR ZR ZR PS
12 M S s S J ZR ZR ZR ZR
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Table 2 Switch operating condition

D6 RT FNPM
Not satisfied >2 1
Not satisfied <2 2
Satisfied <2 2
Satisfied >2 2

Table 3 Fuzzy rules of FNPMI1 for the switch-
type FNPM

D6 |ATHT |ATRT4ATRT2|ATRTO
1 B PB NB NB NB
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Table 4 Simulation parameters
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Priority 6 | Priority 4

Priority 2 | Priority 0

Number of stations 10
Simulation time ( usec) 3.0x10°
Number of queues per station 4
Queue capacity of each priority 10 10 10 10
Assigned traffic (%) 10 20 20 30
Average massage generation interval ( usec) 50000 50000 100000 200000
Type of probability distribution for message length Exponential
’l.“ype. of probability distribution for message genera- Exponential
tion interval
Table 5 Initial conditions for simulation experiments
Priority 6 Priority 4 ] Priority 2 Priority ¢
Initial timer { usec) 150 3500 3500 3500
Di_ SM 2300 6000 10000 20000
F input
uzzy mpu Di_MD 2800 7000 11500 22000
region (usec)
Di_ BG 3300 8000 13000 24000
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