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Abstract

Protocols for shared media Local Area Networks (LAN) are optimized for high asynchronous
traffic throughput. Multimedia applications, e.g. interactive video, require low traffic delay
with low delay jitter. Peak bit rate reservation for this kind of traffic guarantees the required
quality of service but usually results in a waste of bandwidth due to the very bursty traffic pro-
duced by multimedia applications.

In this paper, a new MAC protocol is presented which integrates isochronous and asynchro-
nous traffic in a ring LAN. Slots which each can hold an ATM cell are placed in fixed-length
frames. In the isochronous traffic class, a monitor node grants access to slots which are deter-
mined by their position in every frame to requesting nodes. Thus for isochronous traffic chan-
nels the protocol provides guaranteed bandwidth with guaranteed maximum ATM cell delay.
In the new approach asynchronous traffic can use the unallocated and, in addition, all the reser-
ved slots that are currently not used within isochronous connections. It is no waste of band-
width to reserve an isochronous channel with its peak bandwidth for a bursty connection
because the bandwidth not used by the connection can be used for asynchronous traffic.

Each node has a list of ,,usable slots in frame* to determine which slots in every frame are cur-
rently reserved for this node. The node ,.,owns* these slots, i. e. it decides how the slots are to
be used. In any case they can be used for the node‘s own isochronous traffic, and the node can
decide whether the slot can be used for asynchronous traffic within the next ring cycle by set-
ting the Available bit in the slot header. Incoming asynchronous cells are stored in the node‘s
insertion buffer. Unreserved slots are always available for asynchronous traffic.

To avoid an insertion buffer overflow in case of heavy asynchronous traffic, an available coun-
ter is introduced. This counter‘s value represents the sum of all the node‘s slots that are marked
as ,,available* on the ring, in addition to the number of cells in the insertion buffer. If the
available counter reaches a limit which is at a maximum the number of cells the insertion buf-
fer can hold, the node‘s outgoing slots are marked as unavailable, i. e. the Available bit is not
set. Slots with the Available bit not set must not be used for asynchronous cells. This mecha-
nism ensures that the insertion buffer cannot overflow.

On top of this basic medium access mechanism, a credit-based access algorithm for the asyn-
chronous traffic is engaged in order to achieve fairness. The reset interval in this algorithm may
be comparably long because all timing critical traffic will be sent over isochronous channels,
leading to a high overall ATC throughput.
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