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ABSTRACT

DQDB(Distributed Queue Dual Bus) protocol, the IEEE 802.6 standard protocol for metropolitan area net-
works, does not fully take advantage of the capabilities of dual bus architecture. Although fairness in bandwidth
distribution among nodes is improved when using so called the bandwidth balancing mechanism, the protocol
requires a considerable amount of time to adjust to changes in the network load. Additionally, the bandwidth bal-
ancing mechanism leaves a portion of the available bandwidth unused.

In a high-speed backbone network, each node may act as a bridge/router which connects several LANs as well
as hosts. However, Because the existence of high speed LANs becomes commonplace, the congestion may occur on
a node because of the limitation on access rate to the backbone network and on available buffer spaces. To release
the congestion, it is desirable to install some congestion control algorithm in the node.

In this paper, we propose an efficient congestion control mechanism and fair and waste-free MAC protocol for
dual bus network. In this protocol, all the buffers in the network can be shared in such a way that the transmission
rate of each node can be set proportional to its load. In other words, a heavily loaded node obtains a larger
bandwidth to send the segments so that the congestion can be avoided while the uncongested nodes slow down
their transmission rate and store the incoming segments into thier buffers. This implies that the buffers on the net-
work can be shared dynamically.

Simulation results show that the proposed protocol significantly reduces the segment queueing delay of a heavily
loaded node and segment loss rate when compared with original DQDB. and it enables an attractive high
throughput in the backbone network.

Because in the proposed protocol, each node does not send a requet by the segment but send a request one time
in the meaning of having segments, the frequency of sending requests is very low in the proposed protocol. so the
proposed protocol signigificantly reduces the segment queuing delay. and In the proposed protocol, each node uses
bandwidth in proportion to its load. so In case of limitation on available buffer spaces, the proposed protocol
reduces segment loss rate of a heavily loaded node. Bandwidth Balancing DQDB requires the wastage of
bandwidth to be fair bandwidth allocation. But the proposed DQDB MAC protocol enables fair bandwidth with-
out wasting bandwidth by using bandwidth one after another among active nodes.
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station 1 |station 2 |station 3 slationﬂl station 2 | station 3 |station 1 |station 2 |station 3 |station | |station 2 |station 3
0.80 0.20 0.80 0.375 0.20 0375 | 04 AO“zv‘nO:iM"ngw 0.11 0.445
0.80 0.25 0.80 0.355 0.25 ~0*3‘;5 0.375 | 025 0.375 0.435 0.13 0.435
0.80 0.30 0.80 0.326 0.30 0.32AG-F477(>)>.'3§”4 ;340- 0.35 0.424 0.152 0.424
0.25 0.80 0.80 (;2—5—— 0.35 0.35 7‘70.25 0.375 7)7375 0.13 0.435 0.435 |
080 | 025 | ox0 | 035 | 025 | o35 | o35 | 025 | 0ws | oass | 013 | oass |
0.80 0.80 0.25 0.35 0.35 0.25 0.375 | 0375 | 0.25 0.435 0.435 0.13
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Fig. 3 Definition of ACF(Access Control Field)
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Fig. 4 Basic operation flow-chart of proposed DQDB MAC
protocol
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Fig. 5 Transmission operation of proposed DQDB MAC
protocol in case of SHLC =0
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Fig. 7 State machine of proposed DQDB MAC protocol
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