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OZET

OPTIK WDM AGLARDA DOGA-ESINLi ALGORITMALAR KULLANARAK
SANAL TOPOLOJI TASARLAMA

Fatma CORUT ERGIN

Bu cahismada, hataya bagisik sanal topoloji tasarim problemi ele alinmstir. Oncelikle,
bu problemin bir alt-problemi olan hataya bagisik sanal topoloji yonlendirmesi
problemi icin enaz kaynak kullanimim saglayacak yontem tasarlanmistir. Alt-problemin
¢oziimii icin oOnerilen iki doga-esinli algoritmanmn basarimim 6lcmek icin deneysel
sonuclar tamsay1 lineer programlama (ILP) ile elde edilen sonuclarla karsilagtiriimistir.
Sonuclar gostermektedir ki; onerilen iki algoritma da, tamsay: lineer programlama ile
uygun bir ¢oziim bulunamayan biiyiik olcekli aglar icin dahi, hataya bagisik sanal
topoloji yonlendirmesi problemini c¢o6zebilmektedir. Bunun yaninda, doga-esinli
algoritmalar cok daha az CPU zamam ve hafiza kullanmaktadir. Hataya bagisik sanal
topoloji yonlendirmesi alt-problemi icin uygun bir yontem tasarimindan sonra, hataya
bagisik sanal topoloji tasarimi problemini bir biitiin halinde ¢6zmek icin herbiri farkh
bir doga-esinli algoritma kullanan dort iist-sezgisel yontem Onerilmistir. Deneysel
sonugclar tiim iist-sezgisel yontemlerin hataya bagisik sanal topoloji tasarimm problemini
cozmede basarii oldugunu gostermektedir. Ust-sezgisel yontemlerin basarimim
degerlendirebilmek amaciyla, tasarlanan yontemlerin en basarihsi secilip literatiirde bu
problem icin onerilmis baska bir yontemle karsilastirilmistir. Sonuclar iist-sezgisel
yontemlerin ¢ok daha az CPU zamam kullanarak problemi c¢ozebildigini
gostermektedir.
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ABSTRACT

SURVIVABLE VIRTUAL TOPOLOGY DESIGN IN OPTICAL WDM NETWORKS
USING NATURE-INSPIRED ALGORITHMS

Fatma CORUT ERGIN

In this thesis, the survivable virtual topology design problem is studied. First, two
different nature-inspired heuristics are designed to solve the survivable virtual topology
mapping subproblem with minimum resource usage. To assess the performance of the
proposed algorithms, we compare the experimental results with those obtained through
integer linear programming. The results show that both of our algorithms can solve the
preblem even for large-scale network topologies for which a feasible solution cannot be
found using integer linear programming. Moreover, the CPU time and the memory used
by the nature-inspired heuristics is much lower. After designing a proper method to
solve the survivable virtual topology mapping subproblem, we propose four different
hyper-heuristic approaches to solve the survivable virtual topology design problem as a
whole. Each hyper-heuristic approach is based on a different category of nature-
inspired heuristics. Experimental results show that, all proposed hyper-heuristic
approaches are successful in designing survivable virtual topologies. To evaluate the
performance of the hyper-heuristic approaches, the outperforming hyper-heuristic
approach is compared to the method proposed for this problem in literature. The
experimental results show that, the hyper-heuristic approaches can solve the problem
using far less CPU time.
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