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Abstract

To support Internet traffic efficiently over ATM networks, Guaranteed Frame Rate(GFR) has
been proposed in the ATM Forum. GFR provides minimum rate guarantees to VCs and allows any
excess bandwidth in the network to be shared among the contending VCs in a fair manner. In this
paper, we proposed a new 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 ratio of VCs. This
is achieved by using fuzzy logic controller for the production of a drop factor. Simulation results
show that proposed scheme significantly improves fairness and TCP throughput compared with
previous schemes.
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Table 1. Linguistic Rule for Fuzzy Cell Drop
Controller.
H# R e l and VCi mc -E then 0 o is
High Highm High
High Medium or Low Moderate_High
Medium High Moderate_High
Medium Medium Medium
Medium Low Moderate_Low
Low High Moderate_Low
Low Medium or Low Low
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ol 0.25 0.5 0.75 1
Cell _Drop _ Factor(6,,)
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Fig. 4. Cell drop parameter( & ).
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Fig. 5. Graph for cell drop factor, load of VC, load
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* PS[i] @ =39 A
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when first cell of a frame arrived:

Q_occ=LoadRatio_Queue (QT);
VC_occ{ij~LoadRatio_VC(VCQ[i],MCR[il, QT);
/* Generating cell drop factor */
cdf-Generate_cdf(Q_occ, VC_occ);

if(CLP_of_cell == 1 and cdf > Low_threshold) |
Drop_Cell;

PS{i]=1; /* Make sure subsequent cells

are discarded */

}

eise Lf{CLP_of cell == 0
and cdf > High_threshold){
Drop_Cell;

PS[i~1;

}

else{ /* Otherwise */
Accept_Cell;
PS{i]=0;

}

when mid or last cell of a frame arrived:

if(PS[i) == 1)
Drop _Cell;
else

Accept Cell;

O 6. AR duEFe gxzme
Fig. 6. The pseudocode of proposed algorithm.
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Table 2. Simulation parameters.

Parameters Value |
Window size 65,535 bytes
Maximum Segment Size 960 bytes
Retransmission timer 100 msec
TCP version Reno
Low threshold 06
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Fig. 8. Aggregated TCP Goodput(total MCR=21 Mhps).
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Table 3. Performance comparison(MCR=21 Mbps).
Performance | Double-EPD DFBA Proposed
Fairness index 09725 09971 0.9921
Total Goodput | 4644 Mbps | 46.34 Mbps | 4665 Mbps
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Fig. 9. Aggregated TCP Goodput(total MCR=30 Mhbps).
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Table 4. Performance comparison(total MCR=30

Mbps).
Performance | Double-EPD DFBA Proposed
Fairness index 0.8943 0.9755 0.9952
Total goodput | 46.56 Mbps | 46.31 Mbps | 46.68 Mbps

of #AGe] A2l UAI FE& B22A Z MCR
2] a7 t]% Yo %2 Horh Double-EPDE )
A sd7)17F e AR oEshket] o]l uksl TCP

%P 408 TCHE % 9% 15

Aggregated TCP Goodput

20607 [
B Proposed

Hideat goodout

0 Douple-EPD ©DFBA

vC3(eM) vCa(12M) VC5(1aM)

VC2(4M)

vei(2m)
GFRVC

32! 10. TCP Goodput(Z MCR=40 Mhps)
Fig. 10. Aggregated TCP Goodput(total MCR=40
Mbps).
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Table 5. Performance comparison(total MCR=40

Mbps).
Performance | Double-EPD DFBA Proposed
Fairness index 0.8141 0.9085 0.9448
Total Goodput | 46.21 Mbps | 46.14 Mbps | 46.48 Mbps
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Table 6. Faimess index for different MCR.

21 Mbps 30 Mbps 40 Mbps

Double-EPD 0.9725 0.8943 0.8141
DFBA 0.9971 0.9755 0.9085
Proposed 0.9921 0.9952 0.9658
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Table 7. Performance comparison with different
delay.

Performance | Double-EPD DFBA Proposed

Fairness index 09171 0.9330 0.9844

Total Goodput | 46.64 Mbps | 46.60 Mbps | 46.66 Mbps
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