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Dynamic Bandwidth Allocation for Congestion Avoidance
in ATM Networks

Khi-Jung Ahn®

ABSTRACT

The ABR services in ATM networks are required to provide possibly non-zero minimum rate guarantees.
achieve fairness. and minimize cell losses for data traffic. But they admit to the possibility of congestion. where
the aggregate demand of sources exceeds the capacity of the network resources. A number of congestion
management schemes have been proposed to allocate the available bandwidth fairly among the connections. In
this paper a new congestion avoidance scheme is proposed to improve the convergence rate and link utilization
by dynamic bandwidth allocation with a efficient control of cell leakage rate and explicit rate marking. A
simulation is performed and the results are compared to the ERICA. The results show a noticeable
performance enhancement in fast convergence, higher link utilization and low buffer requirements. which reduce
the cell losses in the ATM switches while maintaining the fairness.

Key words : ATM., congestion avoidance, bandwidth allocation
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Table 1. Resource Management Cell

Field Octet | Bit(s) |Description
Header 1-5 all |ATM Header

1D 6 all  |Protocol Identifier

DIR 7 8 Direction

BN 7 7 BECN Indicator

CI 7 6 Congestion Indicator

NI 7 5 No Increase

RA 7 4 Request/Acknowledge
Reserved 7 3-1 |Reserved

ER 8-9 all
CCR 10-11 all
MCR | 12-13 all

Explicit Rate
Current Cell Rate
Minimum Cell Rate

QL 14-17 all |Queue Length
SN 18-21 all  !Sequence Number
Reserved| 22-51 all  |[Reserved
Reserved 2 8-3 [Reserved
cRe-10—2—1—2L lopepo
53 all
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Table 2. Simulation parameters for the applications

ERICA | The Proposed Algorithm
. Target | Target
Condition 'I};a;tgizt Ratio | Ratio
(U) (D)
1 0.99 0.99 0.7
2 0.95 0.9 08
3 0.8 0.85 0.7
4 0.9 0.9 0.7 |[NEM=3%
5 09 0.99 0.7 |Distance=100km
6 0.8 0.99 09 | Distance=100km
7 0.9 0.99 0.7 |Ne=547
8 0.9 0.7 | Ac=05, Nc=547
9 0.99 0.7 |Qth=5 Nc=547
10 0.99 0.7 [Qth=20. Nc=547
Nc=5 Nm=16, Qth=10, Ac=08,
Common Dista'nce =10km. Link Capapcity =30Mbps,
PCRi = 10Mbps, Measurement Interval = Imsec,
MCR=0
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Fig. 15 Transmitted Cell Rate of the Proposed
Algorithm in Condition 7
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Algorithm in Condition 8

Nc=5.4.7,A=0.8

Queue Length
3

e e N

1] 2000 4000 8000 8000 10000 12000 14000 16000 18000 20000
Twne in Cekt Units

Fig. 18 Queue Length Comparison of the Proposed
Algorithm in Condtion 9 and 10

2 Qu=5. 0% Z%9 vime] &g Ao Wt
HlZstE Yok Qu=5% Qu=203 AS Zz w9
Hol7t 5. 08T & FRole AEE Aold 9sio
Wy Holrt FF3) Fasa ey 2 oFy FL
dl& 71& ERICAZ R &% Zo] &ulg vimZo|g
WS ez glon old wal 4 AHEE 93
3 ok 8 PFAA P33 o)]LEL Qu=5¢ AS
0.985. Qu=209) A% 098622 AP YLaFHAE U
BRI e whd A di7jAAARE Qu=20]1 B$
o] 8407 CTsoll ¥igtd Qu=5% ZH-fele 4360 CTs
oz gE FisAnk AT YAANY AYD I
432 Aoy ¢ EY DAEE FVHIA ZFAH
7b old B3 EY JFEFA o] wgEA

Table 3. Simulation Results

The Proposed
Con- ERICA Algorithm
dition| Waiting |  Link Waiting |  Link
Time | Utilization | Time | Utilization

1 12.718 0.991 2.236  10.989

2 2.729 0.955 2.323 10.989

3 1.368 0.807 1.393  10.852

4 4.858 0.909 3.694 10987

3 7.055 0.907 22.560 10.933

6 40.553 0.986 12.457 10.986

7 5.123 0.908 5.092  10.985

8 4.355 [0.982

9 4.360 {0.985

10 8.407 [0.986
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