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O ABSTRACT 0O

When Synchronous Optical Network (SONET) and Synchronous Digital Hierarchy (SDH)
were developed, they were improved to transmit audio data. At the time, no one expected
the tremendous growth in data traffic required by networks, especially the Internet. This
research paper presents different ways of concatenating SONET and SDH signals, and
different techniques for mapping packet data onto SONET/SDH connections. In order to
handle data traffic efficiently. Virtual concatenation and link capacity-adjustment scheme
(LCAS) significantly improves the efficiency of data transport, by grouping the
synchronous payload envelopes(SPEs) and virtual containers (VCs) of SDH/SONET
frames in a nonconsecutive manner to create virtual concatenation groups. While virtual
concatenation provides the "right size" of SDH/SONET channels, LCAS increases the
flexibility of virtual concatenation by allowing dynamic reconfiguration of virtual
concatenation groups. The results demonstrate that virtual concatenation can improve
bandwidth efficiency for different Ethernet data transfer rates, atlOMbps speed level,
100Mbps speed level, or 1000Mbps speed level to over 90% and the ability of (LCAS) to
"reuse” the bandwidth to provide more resources and/or improved services that allow
larger package bandwidth on demand.
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Ethernet Traffic Without VC Container Efficiency
Ethernet 10 Mb/s C-3 48.384Mb/s 20%
Fast Ethernet 100 Mb/s C-4 149.76Mb/s 67%
Gigabit Ethernet 1000 Mb/s C-4-16C 2.396Gb/s 42%

Ethernet Traffic With VC Container Efficiency
Ethernet 10 Mb/s VC-12-5vc 10.88Mb/s 92%
Fast Ethernet 100 Mb/s VC-12-46vc | 100,096Mb/s 100%
Gigabit Ethernet 1000 Mb/s VC-4-7vc 1.0486Gb/s 95%
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