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ABSTRACT

This paper focuses on self-organization of fuzzy rules for performance management of computer communication

networks serving manufacturing systems.

The performance management aims to improve the network

performance in handling various types of messages by on-line adjustment of protocol parameters. The principle
of fuzzy logic has been used in representing the knowledge of human expert on the performance management

and in deriving management decisions.

In this paper, we present applications of genetic algorithm, simulated

annealing, and evolution strategies to find a better set of rules for various network conditions. The efficacy of
this self-organization is demonstrated by discrete simulation of an IEEE 802.4 network.
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Table 1. Fuzzy rules by Network Manager

TCT| D6 | D4 | D2 | DO | TRTO| ATHT | ATRT4| ATRT2| ATRTO| AQO
118 ZR NB NB NB
2| M| B PB NB NB N8
3| MM PS NS NS NS
4| M| S| 8B ZR PB NS NS
5{MIS|M ZR PS ZR ZR
6| M| S|S]|B ZR ZR PB NS
7IMIS|SIM 7R ZR PS ZR
8| M|[S|[S]S]|B ZR ZR ZR PB
9| M| S| S| S| M ZR ZR ZR PS
10 M | XS NS PB NS NS
"l M| S|XS ZR NS PB NS
2| M| S| S |XS ZR ZR NS PB
3|M|S|S|S]|S ZR ZR ZR NS
4| M| S| S| S|XS ZR ZR NS PB
5| M| B 121 NB
B M| M 121 NB
7|M S 121 ZR
B8l LS ZR PB PB PB
Bl LM PB ZR ZR ZR
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Fig. 1 Membership function value by Network Manager
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Table 2. Human expert and searched membership function

Human Expert Genetic Algorithm Simulated Annealing Evolution Strategies

Input X8 S M B XS S M B xS S M B XS S M B
D6 5000 | 6500 | 7000 | 7800 || 5243 | 6500 | 7818 | 9192 | 4682 6500 | 7188 | 9983 | 4103 | 6500 | 8773 | 9922
D4 | 10000 | 72000 | 13000 | 14000 [| 10541 | 12000 | 13547 | 17203 7453 | 12000 | 13467 | 22393 || 6772 | 12000 | 17056 | 29739
D2 | 27000 | 30000 | 50000 | 70000 || 27887 | 30000 | 61510 62484 || 26695 | 30000 | 58588 | 65773 || 15197 | 30000 | 81252 | 89934
DO 400000 | 500000 600000 | 700000 [} 448425 | 500000 | 643981 1079152 453397 | 500000 537096 | 1489770 || 466244 | 500000 727099 [ 1074887

Output| NB | NS [ ZR | PS | PB | NB NS | ZR PS PB | NB | NS | ZR PS PB | NB | N3 | ZR PS PB
ATHT || -300 | -100 0 100 | 300 | -385 | -243 0 194 | 339 || -397 | -343 0 31 497 | -383 | -3 0 188 | 290
ATRT4[ -300 | -100 0 100 | 350 || -316 | -64 0 200 | 223 | -377 | -159 0 332 | 335 || -397 | -394 0 314 | 4
A4TRT2| -350 | -150 0 150 | 300 || -329 | -143 0 30 | 153 || -446 | -277 0 119 | 319 || -480 ) -195 o 180 | 397
ATRTO| -400 | -150 0 150 | 250 | -147 | -102 0 138 | 204 | -381 | -190 0 269 | 272 | -597 | -594 0 344 | 347
4Q0 -8 -4 0 4 8 -5 -1 0 5 11 -1 -7 0 9 11 -7 -6 0 5 9
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