D000 http://www.cqvip.com|

TP 2006 Vol. 33Na. 2

ATM [ £& $< WA 4 22 422 ) SR Mg ff 5T

XEH XHE R W

(RUAFEATHEYER

# 2 5 066004)

B E ATMASGEMEAHNYREERG - ANETERAL., ALHNEAHEY SRS, K EBA Mol ERE
Fo B R MM, FRAASH LT RMEHE, SASRARLEGRBNEATHEEXBAHOHLT, %D
AR NI MR RERSAE, i — TR T kA,

X@iE ATM W4, MEL 5, MM RS RE

Research on Congestion Control Scheme of ATM Networks Based on Fuzzy Control

LIU Zhi-Xin GUAN Xin-Ping QIN Gang
(Institute of Electrical Engineering, Yanshan University, Qinhuangdao 066004)

Abstract Information congestion is an important factor that restricts the development of ATM networks. In this paper,

single bottleneck node network is considered. With two saturation factors, we make control rules, find optimal parame-

ters and design the controller, The simulation results show good performance under the conditions that round-trip time

and available bandwidth exist large oscillation. The quality of service is guarantee and the validity of fuzzy control

scheme is verified,

Keywords ATM networks, Congestion control, Fuzzy control, QoS

1 5%

REFEH BB ERE L% BRIER FE5NAR
FmRE, BFREEELFEFRE ATM Mg —F8E
mIEF SCHRE AR L 35 2580, LA R ) AR 95 BB R v o i
A, BREHTERHRRLSHFF, LRSRLRINAF, R
SRE NG R, R BIE £ 5, SR ER K,
1k QoS Hiitr, H AT Z AN HELH T RELEM,

E ATM iz B 25T L R R4k 4 2550, 46
A LR # (CBR) , AT 48 H A5 3R (VBR), A H L #5838 (ABR) , &
it IR # (UBR) , R UE W Lo 4% 3 (GFR) . HoH ABR L %
A T e EEESR N 8 (B X O R R 1R
Bl % 852 M4 RS a9 R B R HE T CBR.VBR Wk %, 3F B
TR —— BT LR B RO R AT IR R4S A 45 26 R,
HARANRBEHRE T B AR, - EETRRER
PRy RO~Y, 41 EFCI, EPRCA,CAPCA, ERICA %, X 8t
HEMMR SRR, 5T S AR B R G A, ¥ 1L
RIERGEN 2 RER Z A UM ERES. A-XHER
I RG S & , B SL R RGO R, I S e tE sS4
BT 45 Bk BE B3R E R 45 & 46 QoS A I A 3EUST, fn
PID £, B i RE 4, Hiw B, Smith Al H %, BRE
BB B AR SHAT 1 2% M 4% (6] AR 43 7 236 T L, B R Bt
WK T REM R ZetE . (R H R s H 8 AR it
FEAERT RO RIATIE M 00 o e F LR vk Ak Bl E AT R
AT e (S R A R AR ST,

RS AR NS RS ) — N B S XE TR LIRS
B B EA5 T FHE B T ik S R A E
P AR M B S RO TE R PR RE AT, A SR AR

W7 R SRR IUA J7 5 P R TRV Ny R R B RO A
LM% RGP e, BTN PID #4088, 05 K4S
SR AR ) SR £ B M AR

2 MERGHIR

HF ATM M4 RA ABR v & AR AR EEN
W45 B R ATk F M ATH N, X B A48 ABR
WHERBEHERSEN. 7 ATM REERS D FREHH0
BN K 8 KN BAER AL FR AR 0. R T &R M43
TERARRGERMR—MERNEL - RMGET. FE
R 7 T B N X4 R b S5 1R B B R
BEHRAAE T (CAC) HEHE o P 45 25 R 0T oH 42 116 AR 55
—H RN AR, 5B e , Tw & 2 AR R A
F MCR 5208, # B iH 5 R RN MR RHRIER, M
FEHERNERES —EMRER, X MRS T Y M
EREROERER, T REEENE EARRR 4
MK MBS EE T RERMEDHIL, RATFHH
— SR HE T HE 04 2 3% LR R ) B A /ML R B R S R R
PEERE IO . B BT SLRAT 89 1) e, P B
TV TR, T DUBUR — R B A R L
PH—NMHET A X B R, B AR STT S R 4R
RN 1 Pis.

FEAC I AL T 18 B 2R A7 P LA R vh S5 15 22 0 R 5 RO JUHE
BB RN Blcells), 845 ABR Ab % Y ET B Rk C
(1), 28 X I HEBA £ TT 2 0 LI K o (o), RIAT n SRk
FRERHBAEZ T AL RERRZEERN r (0, F %
RFEER « » B H R AR T 3 A2 AL AT R AN F

¢nt+1=8ate 5 {q()+ 271 Tr;(n—:)—TC(n) } (1)

OEEEBIE S BR ARFE RS (601740108.60404022) ; H B BhRL 4 AT S H (204014),

-650


http://www.cqvip.com

7 () =Satyrr,per {r: (1)} (2)
N =N
Satm,N(I')—{M <M 3
r MsCa<iN
BA ()
ey k] Ll '
RATHA iy |rees  mvmes
L
’ HEN
H I*ﬁm
|
BN g /Lﬁfuwe
R = —
2 T :
T L
<] % AL

B 1 B S R

AT R B 4% 1 B 0 1 T 3 4845 AL #2669 B A«
WitfEme (O FEfGTE MBI R E o FR R C(OTF
fE AP SRR T ERAFIRKE (0 ZHEME Q HRE
TE—ERTEEZ N,

3 RS

BRSO R 0 =0 R AL R R
R, XERBEHARAFN RE ¢ IMREZ R,
HREAEHEH NN PIDEK K, . K, K, B 5
ZEmE 2 Fiw.

C(')I—' q0)

ey B
P | %%

B2 mEmsslsmE

Erpg st g AR 1~3 AN RERE RS, 6,84
FUAER BLE T, B8 TR N (NB, NM, NS, Z0,
PS,PM,PB} . AER AP 76 2% A B3 sk i
EHBEE L B 6. =1/ | el s & =1/ 1€ luux s nom J7HERH
WIE KM, [e|nmos e | mu DB NHA B KR XMHITHE.

BiWiEE F MIN-MAX Jyik, BIInEFAENT » &
R4 SRR«

If Eis A and EC is B; then K is C; (£,j=1,2,*,n)
He AL B, Cy B MAEEWM A RS B RISE X, Y. Z FEH
£, WG R T IR N

R=H(Ai><B,><C1,)

R By R BE s ECH
= N Lan, ) Agan, () N, ()]
WERRE I o1 is Ao and 1, is By B, RKEUCHEBILS 6 K,
K=(AXB)-R
HR BB RECH

. 66 o

D000 http://www.cqvig

.com|

ux(2)= é/xL ur(xyys2) A pa, () A s ()]
34

[ A s B B R 56 B S — I X BOSERE, RN
Bt R AR, B — 1 A E T A D ERAm HE .

B AEEEEAINSE K, KK, R RERN
ey Ve niE 3% Y]

(D) = K,e (2) +K,f;e(t>dz K (D) @

FER BRI A RS TR, BEEIEE
AR LA AR, BV E R % S S R B K
i RSB SO BB 1 R0 S 1 BRI P R T — R X X
SRR T4 R A B RAEL AN BE K /D » 75 JU A S A Y
DR B BRI FE IR, R m AR R AR IR LB T 6.0
HI AU BE T 6, e 7 RN o i3k e (1) o R LA B 0 AL 0
A ) SE AR T e B AR RN G 2 A Sl SR T
EERE T 1 s .

A1 AR A
e
NB | NM | N§ Z0 PS PM PS
PB PB PM PM PS Z0O y/8)
NB NB NB | NM | NM | N§ Z0 Z0
PS NS NB NB NB | NM PS
PB PB PM PS PS Z0 NS
NM | NB NB | NM | NS NS Z0 Z0
PS NS NB | NM | NM | NS z0
PM | PM | PM PS PS Z0 NS
NS NB | NM | NS NS Z0 PO PS
Z0 NS | NM | NM | NS NS Z0
PM | PM PS Z0 NS | NM [ NM
€] ZO | NM | NM | NS Z0 PS PM | PM
Z0 NS NS NS NS NS y/s)
PS PS z0 NS NS | NM | NM
PS NM | NS Z0 PS PS PM | PB
Z0 z0 Z0 Z0 Z0 Z0O Z0
PS Z0O NS NM | NM | NM | NB
PM | ZO Z0 PS PS PM PB PB
PB PS PS PS PS PS PB
Z0 ZO | NM | NM | NM | NB | NB
PB z0 Z0 PS PM | PM PB PB
PB PM | PM | PM PS PS PB

4 (HREER

FEFRME 3 B AR MERINEW ., B E B E KA E
(RTDARRL AR v rresme. TR &S5 HEERE AT
HH#RER CO, TR S % (CBR,VBR % &,
TR CO MRS BT WHEIES. XK
SEANE 2 iR, (i EEWIE 4 FiR,

r=i r-i r<i.-6o
Isw 'sw'SWB g Iswl-o D;

1
g] | g‘l 7 o) [
- - W — ﬁﬁD
sOv .lS2 . .l83 b 3

B3 MR E

A] SR I ENE LA 4 Ca) B AR, IR R 5 T BE L
435 N(45000,2000°), 7E%% 2 BB S THEHBEHT
BAFI K EWME 4(b) R H5FM PIDBH KT LR,
FuzzyPID B HIBUR B8 F R T A PID. mH MK E

(F#% 126 T

K, Ki . Ki



http://www.cqvip.com

9 Jurgens M , Lenz H-J. The R* -tree; an improved R* -tree with

B 000 http://www.cqvip.com]

Transactions on , 1999, 11:45~~55

materialized data for supporting range queries on OLAP-data, In; 14 Gunther O, Noltemeier H. Spatial database indices for large ex-
1998 Proc. Database and Expert Systems Applications Conf. , tended objects. In; 1991 Proe. Data Engineering Conf. , 1991, 520
1998. 186~191 ~526
10 Kanth K VR, Agrawal D, et al, Index non-uniform spatial data. 15 Fu Xiaodong, Wang Dingxing, et al. GPR-Tres. a global parallel
In. 1997 Proc, Database Engineering and Applications Symposium index structure for multiattribute declustering on cluster of work-
Conf, , 1997, 289~~298 stations. In: 1997 Proc Advances in Parallel and Distributed Com-
11 Sozer A, Yazici A. Access structures for fuzzy spatial queries. In. puting Conf, , 1997. 300~306
2002 Proc. Fuzzy Information Processing Society, 2002, 383 ~ 16 Schnitzer B, Leutenegger & T, Master—client R-trees: a new par-
388 allel R-tree architecture, In: 1999 Proc. Scientific and Statistical
12 Kwon Dongseops Lee Sangjun, et al, Index the current positions Database Management Conf. , 1999, 68~77
of moving objects using the lazy-update R-tree. In; 2002 Proc. 17 Xiao Weigi, Feng Yucai, Parallel Ladex spatial index mechanism.
Mobile Data Management Conf, , 2002. 113~120 In: Geoscience and Remote Sensing, 1997, IGARSS ’97. Remote
13 Shekhar S, Chawla S, et al, Spatial databases—accomplishments Sensing - A Scientific Vision for Sustainable Development, 1997
and research needs. Knowledge and Data Engineering, IEEE 1EEE International , 1997, 1: 216~218
(LiE 66 B) 6 Fei X,He X. Fuzzy Neural Network Based Traffic Prediction and
KB AR el B X F 53 PID & 28 M8 BAF K 1E. Congestion Control in High-Speed Networks. J. Comput, Sci &
ERRANBSHAG R T BHPRIE 4D (TR, M Technol, Z000C19): 144~149
ESERA R, BILE T, 6 5 %R, 1] FHF 78 3 3 08 B X A 52 BAAK
PR EHARE, & L THERKS RIS ER
K BAFI B A SN R X , 3000 T ) Mo | Hc [ B
& ERERRA, MRMERREEAREEnEy 2R 500(celh
B B RARES M B R MME R R B DO MCR =0, PCR = 3.3x10*
AA—ENRTHE. BRHHE | 7 = 100ms, 7, =30ms,7,_,, =15ms
B ACCHR MG SRS R S E R Ty
HlgR, ERXD~QPWMEERHEIRTEA T, LA HLEAT 5. 2'500 58 26.08
KEE I AT BRI Tt T e BRET
FERHRERH S0, 7T PG A MR S L 34 1 28, (R O 44 5Zoa | xZos | 5o
QS. NIEARFOEHBLBAL RERRIETT T Taso0N | (45000 | (45000,
HEARE, (ARKREKE BRI R 2B R (cell’s) N(m)z J (10002 ) N((,OOOZ )
A —TE MR FHE s BRI HLI &4 1 S KM T B B il g
REIE R SR THE , TR R B SRE0 FS8 AEAT R B 7 1
FE AL 52 i -
1000 — Fuzzy PID
2 * 3x W
1 Bonomi F, Fendick K W. The rate-hased flow control framework
for the available bit rate ATM service. IEEE ]. Select. Areas com-

mun, 1995,13(7) . 1267~1283

2  Chong S, Lee S, Kang S. A simple , scalable, and stable explicit
rate allocation algorithm for MAX-MIN flow control with mini-
mum rate guarantee. IEEE/ACM Transaction on Networking,
2001,19¢(3):322~335

3 Kalyanaranman S, Jain R, Fahmy S, Goyal R, Vandalore B. The
ERICA switch algorithm for ABR traffic management in ATM
networks. IEEE/ACM Transaction on networking, 2002,8(1);
87~-98

4  Pitsillides A, Lambert J. Adaptive Congestion Control in ATM
Base Networks; Quality of Service and High Ultilization, Com-
puter Communications, 1997(20);1239~~1258

5 Quet P F,Ramakrishnan S, Ozbay H, On theController Design for
Congestion Control with a Capacity Predictor. In; Proc. of the
Conf. on Design and Control,Orlando, FL, 2001, 598~603

¢ 126 -«

] 1 2 3 4 5
¥
()]
1400 200
1200 oo
1000
000
800
800
a0
400 400
200 m0
O3 [ 2 3 ] 5 b E— p) 3 4 5
! t
©) @

B4 HHESRE



http://www.cqvip.com

