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(57

Whether in a SONET or a dense-WDM (DWDM) transport
environment, we can cxpecl 10 scc a continuance of the two
main survivablec architcctures: ring and mesh. The differing
advantagcs ol these technologics has allowed both of them
to find applications, although thcy arc usually deployed and
opcralc quitc scparaicly. To datc, the problem of optimally
combining ring and mcsh tcchnologics into a singlc intc-
gralcd transport design remains largely unstudicd. This
patcnt document presents a planning principle and rclated
optimization thcory 10 stralcgically cmbed rings into a mesh
nciwork, with the purpose of obtaining a lowcer total design
cost than that of cither a purc-mesh or purc-ring design. The
new design approach is based on a recently developed
insight into the naturc of sparc capacily requircments in a
mesh-restorable neiwork. So-called “forcer” analysis iden-
tifics the spans that drive the dimensioning of sparc quan-
titics in the neiwork. The main hypothesis is that strategic
placement of rings onto these spans, can rcsull in mesh
sparing rclicl that morc than pays for the cost of the rings.
Howevecr, the very large number of possible ring placements
and sizes, makes this a difficult combinatorial optimization
problem. Both hcuristic and Inieger Programming
approaches were uscd 10 solve the problem. Results show
cascs of hybrid designs that arc 5 10 25% lcss costly than that
of a purc mesh design, depending on the test network and the
relative mesh-ring technology costs. The Integer Program-
ming mcthod worked well for nctworks with fewer nodes
and spans, whilc thc hcuristic was nceded to obtain good
solutions for rclatively larger nctworks.
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