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The internet backbone is composed of high-speed electronic switches or routers which are
connected via fiber-optic links. Today, with the deployment of dense wavelength-division
multiplexing (DWDM) technologies, the overall transmission capacity through optical fibers has
increased to over 1 Tbps with line rates of 40 Gbps (OC768c). Compared with the tremendous
capacity of optical links, the switchingA capacity enhancement of switches becomes a relative
bottleneck for the Internet backbone. As a result, there is need for building faster switches. Moreover,
there is a pressing demand for guaranteed quality-of-service (QoS) and supporting multiple class
traffic in the Internet, which is another responsibility of backbone switches.

In this thesis, we present the Envelope technique, it is a scheduling algorithm for input-
queued switches based on a non-blocking crossbar switch fabric and virtual output queuing (VOQ).
The Envelope is used in order to decrease the frequency of the matching computation by increasing
the number of cells through the switch fabric. Consequently, the Envelope increases latencies in the
switch so we can use the threshold envelope scheduling scheme that can reduce the latencies for
providing bandwidth and delay guarantees and use two planes of VOQ for two classes of traffic for
supporting multiple QoS. The dynamic threshold envelope selection performs better than the
partially-filled envelope and the filled envelope and nearly equally to the mixed first-two envelope
selection but uses time to match less than the mixed first-two envelope selection. Obviously, the

dynamic threshold envelope selection is the best performance of envelope selection at any traffic.





