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Abs tract

The mativation for this thesisis our desireto build faster routers and swtches to
accommalate for the tra ¢ growth in the Internet. For the past few years, Internet
tra ¢ has been doubling every year, and nothing indicatesthat this growth rate will
slov down in the near future. The Internet forwards information through padet
switching, which has so far proven to scalefrom the ealy sow phone modems to
the current fast link rates. Howeer, it is unclear whether it will cortinue scalingto
match futur e optical link rates.

Fiber optics and optical switching elemaits have demmstrated a capacity to for-
ward information that today looks unattainable by eledronic switching elemerts.
As a consequenceone possibleway of increasingnetwork capacity is to build all-
optical packet switches. Howewer, these switches are not possible today because
padket switching requiresthe bu ering and processingof padkets, and we do not (yet)
know how to perform them in optics. On the other hand, optical circuit switchesdo
not have these constraints, and thus they are already in use. The simplicity of the
forwarding path in a circuit switch makesit faster than an equivalert router, even
whenimplemerted in electronics. In this thesis | arguethat we would gredly bene t
from the use of circuit switching in the core of the network, in either eledronic or
optical form.

Circuit switching is already usedin the Internet. Since the beginning of the
Internet it is widely usedin the core of the network; when early Internet savice
providers wanted to interconnectremote sites, the only option wasto leasea circuit
from the long-distarce telephonecarrier. Chapters[gand[3 of this thess andyze what
type of network we would build were we to start with a clean slate. After anaysis,

\



modeling and simulation, | concludethat wewould be better o with a hybrid network
similar to the currert one.

A problem with the current circuits in the coreis that they are completely de-
coupled of padkets in the edges. Rather than following tra c patterns in real time,
circuits are usually provisioned manually, and thus they change very slowly. IP con-
siderscircuits to be static, point-to-point, layer-2 links betweenrouters. Chapters
[4 and [§ propose two ewlutionary ways of integrating circuit and padet switching,
so that circuits are automatically cortrolled by the trac caried by IP. The rst
approad useslightweight, ne circuits to carry single user o ws, whereasthe second
multiplex es several o ws onto hearyweight, coarse circuits.
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un primer axioma para establecer cualquier sistemaeducaivo: Es
objetivo primordial e irrenunciable mantener el sertido universd de la
Cienda y no solo en un aspecto informativo, sino en el creativo de la
investigacion.

D. Luciano FernandezPenedoen\Momentos estelaes de la ensetanza Esparola’
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