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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 an
application of genetic algorithm 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. organized fuzzy rules by Network Manager

TCT| D6 | D4 | D2 | DO |TRTO| ATHT | ATRT4| ATRT2} ATRTO| AQO
1 S ZR NB NB NB
2| MIB PB NB NB NB
3| MM PS NS NS NS
4| M| S| 8B ZR PB NS NS
5| M| S| M ZR PS ZR ZR
6|/ MISIS|B ZR ZR PB NS
7IM[S{S|M ZR ZR PS ZR
8| MiS|S|8|8 ZR ZR ZR PB
9| M|S[S|S|M ZR ZR ZR PS
0] M | XS NS PB NS NS
1My M| S[X8 ZR NS PB NS
2| M1 S| S|XS ZR ZR NS PB
B M| S|{S[S}8S ZR ZR ZR NS
14/ M| S[S|S XS ZR 7R NS PB
15/ M | B 121 NB
Bl MIM 121 NB
7IM S 121 ZR
‘18] LS ZR PB PB PB
9| L | M PB ZR ZR ZR
1}‘; XS5 Srnafl Medium
° 6058 6500 7068 7792 D8
10664 12000 12444 12556 D4
27619 30000 50343 60982 D2
388539 500000 867265 1017730 Do
03 05 o7 0s throughputd
1}; NB NS ZR PS PB
- C-C-C-al
400 398 -152 [ 244 425 500 ATHT
400 239 207 4 22 20t 500 ATRT4
500 178 9 4 142 163 400 ATRT2
600 338 176 0 201 348 350  ATRTO
-12 -10 -4 o 3 10 12 AQO

Fig. 1 searched membership function value by GA
4. GAol 2|8 FNPMe & X}7| 4

41 & A7) 7HE 9% A%

HA YEHI A5 Ax g A4& A
Az dnaFe] H8e Fig. 29 %o A, A
old AY WA o8 27 Elolv %A £ F
AR 27 RG-S AATG o71A, el
ek 2EFo] oA R i), Ewe] HA4
A= F#8 (character type)dl A= FALY. o
N AY 2AI|oA 07 4rlole] g LVAEER
sle] 09! A$= NB, 190 A$+& NS, 281 49 ZR,
320 AL%E PS, 4¢] A% PBE pAHT. oj& 2
Ao Ao AN B TAHH| AE

d

—380—



l—lT.’_::;*

- ( /7[' ) (3) new timer settings -

MTimer [ . ‘
seftings ( l i r T T T ‘ 1 IRty
I R ; [—‘—T.LL ‘ 1
’ . T i
Simulation ] ‘ . | i
1 mode! 2 FNPM o [_L*‘ I
| ' ; inputs - e i
| best fitness | “ SOOI SR J i

! | (Bfitness \ (& new populatlon

Mutation
]

{ Crossover |
.
I e R

L:——“f ‘] Reproductlcﬂ

Fig. 2 configuration for self-organization of FNPM rule

ooz #AE x| ElolH = Eatﬂ* A&l o]
A owdel glglowsa, W2 UEYZ Hdsaar)y

o g ARE AEAY. HA JEHR
warle HA B FAR G sl o &
] mEdoRA, 4y d92 FAE B9 A&
o8 Mz AMgkEel T (population) 4 Tk
F A= A EEWA AEdod mdd 448
L=

Aol vdg 23 A4Ed 7 4452 o
e e AFE 34 Fol HEHH, oA e 71
o8 7zt gAAe ug BE FAste o HA
slate GAA7E A9 JAAZ daso P
A "Bk 714 DoE S TFAFAEE b UE
dazRe e 4 $AEAY AsAGE v
th zrdan, 4y g AR dngFol ¢
Sk %lﬂ]?&*’rﬂ1 AEE vehdoa & $ 3l

A0, off 1B

A

2 oz ox

dy dz

F=0.6- D+025 “—+Ol +005 D

olgp Zo|l Hrixl 2z JAA Y @ﬂkt i
(selection) X&) 23] Yoz AEd FiRe =
ABA NN Fo] uwel wuje} EAWolE YT
o Mz MATE FAFezA A Ut o
A, AR dudEe a9Hd AfE A7AsE
De Jongo] A A R6EESF R2EEQ dgrE
(elitist) 22& HEsAom, oz FEAAY 7}
F AEAdS AR e HEstEe 2y
- (insurance)d A o| Afojg}m & 5 g}

EHAU AA o YL A, wef LA d
A @Y (method of area crossover)® AM&3%+
o, o]z& W3 HegE 7k dAA HE=HE
Roez &g g dgz Y aw FA
(center of crossover)® Xui ¥7(radius of cross-

- 381—

10 ZR PSS PS NS 10 ZR NS ZR NS
1 NS ZR NS ZR 1 N8B NS PSS ZR
12| PB PB PS NS 12 | PB NB PS ZR
13 ZR ZR ZR NS 13 PS ZR NS NS
14 ZR ZR NS PB 14 ZR NS NS PB
15 3 15 3
16 NB 18 PS
17 zrR 17 PS
1 NS ZR ZR ZR 18 NS PS PS NS
1 | PS NS NB NB 10 PS NB NS NS

Fig. 3 example for method of area crossover
(crossover point(7,1), radius(2,4))
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Table 2. Initial conditions for self-organization of fuzzy rule

Desired Data Latencies Timer
Delay6| Delay4 | Delay?2 | Delay0 | THT | TRT4 | TRT2| TRTO
1 150 | 3500 3500
A+— 6500 | 10000 | 20000 | 400000 20
2 533 | 6004 | 4579 | 121
B| 3| 6500 | 12000 | 30000 | 500000 | 1225 | 2317 | 684 | 147
14 140 | 1261 | 804 | 536
| 5] 150 | 3500 | 3500 | 3500
C _6‘ 7500 | 10000 | 25000 | 600000 | 504 | 8183 | 7899 | 7412
| 7] 864 | 4126 | 299 | 144
8 1043 | 3674 | 3083 | 121
9 98 | 1222 | 1
DF—1 8000 | 9000 | 30000 | 500000 69 | 4 8
10 1349 | 7724 ) 4466 | 121
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Fig. 4 example for self-organization of fuzzy rule base
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Table 4. Fuzzy Rules for searched QTFNPM by GA search

TCT| 06 | D4 | D2 | DO |TRTO| ATHT | ATRT4|ATRT2{ ATRTO! AQO
118 7R NS ZR ZR
2| M| B PS PS ZR NS
J[(M | M ZR PS ZR NS
4|MI S [B ZR ZR ZR NS
5/M| S| M PS ZR ZR ZR
6|M| S|SB ZR 7R PS ZR
7i1M|S|S|M 7R PS PS /R
8|M|S|S|S|B PS PS ZR PS
9|M|S|S|{SIM NS PS PB ZR
101 M [ XS NS PS PS ZR
1M M| SiXS ZR NS PS ZR
12{M|[S|[S|XS PB PB PB NB
BMIS|SIS]|S ZR NS NS ZR
4IM|S1S]|S|XS PS ZR NS PB
15/M| B 121 NB
B M| M 121 NS
17{Mi8S 121 7R
18l L[S NS PS 7R NB
19 LM NS NS NB ZR
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Fig. 5 performance index of experience and GA-based rule
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