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[57] ABSTRACT

In connection-oriented packet or cell switching net-
works, a data transmission system and scheduling proto-

col utilizes both synchronous transmission and asyn-
chronous transmission in an alternating pattern to pro-
vide each user with both a guaranteed transmission
bandwidth or capacity to accommodate real-time com-
munications, and bandwidth sharing among users to
increase network utilization, while simulitaneously elim-
inating network congestion to avoid data losses. The
synchronous time slots provide for the bandwidth guar-
antees, while the asynchronous time slots are used to
transmit data when a part of a previous synchronous
time slot is not used. The asynchronous time slots also
permit asynchronous data transmission using unal-
located time within a given time frame. In one embodi-
ment, time frames for data transmission are provided in
which each time frame is composed of synchronous
transmission times interspersed with asynchronous
transmission times. For a given time frame, alternating
synchronous and asynchronous transmission times are
specified by a controller which determines the pattern
of this alternation. In a preferred embodiment, the pat-
tern is altered using novel timed-round-robin schedul-
ing which transmits cells of data of respective connec-
tions over an outgoing link depending upon the syn-
chronous transmission time allocated to each connec-
tion. To avoid data losses, asynchronous transmission is
permitted only when a downstream switch indicates
sufficient buffer space to accommodate asynchronous
transmission from an upstream switch.

8 Claims, 16 Drawing Sheets
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