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Abstract

To support Internet traffic efficiently over ATM
networks, Guaranteed Frame Rate(GFR) has been
proposed in the ATM Forum to ensure minimum rate
guarantees to VCs.

In this paper, we proposed fuzzy logic based buffer
management algorithm that provides MCR guarantee
and fair sharing to GFR VCs. A key feature of
proposed algorithm is its ability to accept or drop a
new incoming packet dynamically based on buffer
condition and load rate of VCs. This is achieved by
using fuzzy logic controller for the production of a
drop factor. Simulation result shows that proposed
scheme significantly has improved fairness and TCP
throughput compared with previous schemes.
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when first cell of a frame arrived:

Q_occ=LoadRatio_Queue (QT);
VC_occ{i)=LoadRatio_VC(VCQ[i],MCR{i}, QT);
/* Generating cell drop factor */
cdf=Generate_cdf(Q occ, VC_occ);

if(CLP_of cell ==
Drop_Cell;
PS(i]=1; /* Make sure subsequent cells
are discarded */

1 and cdf > Low_threshold) {

}
else if(CLP_of cell ==
and cdf > High_threshold) {

Drop_Cell;
PS[i]=1;

}

elsef /* Otherwise */
BAccept _Cell;
PS[1]=0;

}

when mid or last cell of a frame arrived:

if(PS[i]) == 1)
Drop Cell;
else
Accept Cell;

Iy 4. AgrE daaFe orrme

31 AEdeld 2d
A Aet® dmeFel ABHIHLE A% v
E e 13 59 Zo] F /el ATM =8 X9}
g Mo geEHE FAY dd §F Edo|g

mqu

ATM SW 1 ATM SW 2

o8 5 YEYza 24

ez 2z g3 0C-189 51.84 Mbpsold
ATM 29x7H9] X942 10 msecol® ¥ 29
Azre] AAL 05 msec olth. 2 19 92 3
3 2 EE 401 LEZEJ SIAF BeEHE 5
Agow s}e] GFR VCE ddo] #Ht =Z$EHE
4449 #72& dFEeted $A47% £49& CLP=0
o ZEdw AEd HAEgE ZTHYS UNIY
F-GCRA H=EE §3 gi7do] s3dct & =fH
£ 3719 TCP9de] t&3l =l
32 A EHNM A

29y 63 72 MCRY % =A7|E 30 Mbpss
40MbpsZ A Astd Al E#HolA FF AFelrl, o)A
= & MCRE &7 & 4 =¢td v @ gxnaF
o] E& BYgE ¢ F  Uvh ¥l
Double-EPD®] A4+ A9 4AT F&& RYe=

=
dss

A & MCRS g7 & %22 ds& 2Ad
Double-EPDE #HA 9 #H77t vl7 Arew ofEs
4 ol

d-sf] TCP EY-E HAES EXoz b
HEzte %o—éf?_ gdgor FHAdo] wolHth A

o) A% WHe FFH vCel B3l upe}
Fuzzy @aelEel <9ls] +3 cdfell wel dH7lste] &
B3 Aa TCP $&°] DFBAY Double-EPDX.t}
Aol FAeI+S Byt

—407 -



xS ste| A Setetenis =28

| H25d H1E

VEI1(IM)

Ve2A2M)

VC31aM)

VCAEM)

VC5(15M)
GFRVC

23 6. TCP Goodput(total MCR=30 Mbps)

® 2. 4% vl i(total MCR=30 Mbps)

# 4 olF Ad ZddM A% v

Performance

Double-EPD

DFBA

Proposed

Fairness index

09171

0.9330

0.9844

Total Goodput

46.64 Mbps

46.60 Mbps

46.66 Mbps

Performance |Double-EPD DFBA Proposed
Fairness index 0.8943 0.9755 0.9952
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