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Opsomming

Die doelstelling van hierdie verhandeling is om the faktore te ondersoek wat die ont-

werp van wye-area golflengte-verdelingsmultipleksering (“WDM”) optiese netwerke

bëınvloed. Wye-area netwerke word aangebied as kommunikasie netwerke wat in staat

is om spraak sowel as data kommunikasie oor groot geografiese areas te bewerkstellig.

Hierdie netwerke strek gewoonlik oor ’n hele land, streek of selfs kontinent.



Die vinnige ontwikkeling tot volwassenheid van WDM tegnologie oor die laaste dekade

het kommersieel suksesvol geblyk en moedig nou die ontwikkeling van vaardighede in

die ontwerp van optiese netwerke aan.

Die fundamentele doel van alle kommunikasie-netwerke en tegnologieë is om die ver-

bruiker se behoeftes te bevredig deur die lewering van kapasiteit oor gedeelde en

beperkte infrastruktuur. Inagname van die besigheidsaspekte verbonde aan kommu-

nikasieverkeer en die opknapping daarvan is belangrik, indien die gebruiker se be-

hoeftes verstaan wil word ten opsigte van die kwaliteit en beskikbaarheid van dienste

en toepassings. Uitgebreide kommunikasie-netwerke benodig komplekse bestuursteg-

nieke om hoë vlakke van betroubaarheid en winsgewendheid te verseker.

’n Gëıntegreerde metodologie word voorgestel vir die ontwerp van wye-area WDM op-

tiese netwerke. Die metodologie maak gebruik van fisiese, logiese, en virtuele topologieë,

saam met roetering en kanaalaanwysing (“RCA”) en groeperingsprosesse om objekti-

witeit aan die ontwerpsproses te verleen. ’n Nuwe benadering, gebaseer op statistiese

groepering met die Ward-skakeling as ooreenkomsmate, word voorgestel vir die bepa-

ling van die hoeveelheid en posisies van die loknodusse op die multi-vlak netwerkmodel.

Die invloed van die geografiese verspreiding van netwerkverkeer, en die intra/inter-

groep verkeersverhouding word in ag geneem deur gebruik te maak van aangepaste

gravitasie-modelle en die innoverende weging van netwerknodusse.
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Summary

The objective of this dissertation is to investigate the factors that influence the design

of wide-area wavelength division multiplexing (WDM) optical networks. Wide-area

networks are presented as communication networks capable of transporting voice and

data communication over large geographical areas. These networks typically span a

whole country, region or even continent.
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The rapid development and maturation of WDM technology over the last decade have

been well-received commercially and warrants the development of skills in the field of

optical network design.

The fundamental purpose of all communication networks and technologies is to satisfy

the demand of end-users through the provisioning of capacity over shared and limited

physical infrastructure. Consideration of the business aspects related to communica-

tions traffic and the grooming thereof are crucial to developing an understanding of

customer requirements in terms of the selection and quality of services and applications.

Extensive communication networks require complex management techniques that aim

to ensure high levels of reliability and revenue generation.

An integrated methodology is presented for the design of wide-area WDM optical net-

works. The methodology harnesses physical, logical, and virtual topologies together

with routing and channel assignment (RCA) and clustering processes to enhance objec-

tivity of the design process. A novel approach, based on statistical clustering using the

Ward linkage as similarity metric, is introduced for solving the problem of determining

the number and positions of the backbone nodes of a wide-area network, otherwise

defined as the top level hub nodes of the multi-level network model. The influence of

the geographic distribution of network traffic, and the intra/inter-cluster traffic ratios

are taken into consideration through utilisation of modified gravity models and novel

network node weighting.
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