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Figure 1: This portion of a telecommunica-
tions network contains a connection between
Cincinnati, Ohio and Middletown, New Jer-
sey.

Figure 2: If a span between Parkersburg, West
Virginia and Pittsburgh, Pennsylvania fails,
all traffic using that span must be rerouted
over other portions of the network. In this ex-
ample, traffic from Cincinnati to Middletown
is rerouted through Baltimore.
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Figure 3: We use a seven-step process to de-
sign the restoration network: defining the
problem; aggregating spans, RINs, and de-
mands; generating paths; solving the LP; inte-
gerizing the solution; disaggregating the
problem; and delivering the plan to the orga-
nization responsible for implementing it.
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Table 1. This table summarizes some key characteristics of two typical network-restoration
problems solved with our methodology. The restoration-network designs produced by RestNet
require 36 to 39 percent fewer RIN augments than the designs produced by the previous
method. All quantities represent aggregated quantities.
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Table 2. AT&T used RestNet to reoptimize the entire 1998 restoration network. The second col-
umn corresponds to the revised 1998 network incremental plan (new demand forecast and re-
vised network description). The last column shows that with no additional new builds and a
small increase in cabling of SONET spare capacity, we returned over 6,800 embedded restora-
tion T3 segments to revenue-generating service! All quantities represent number of RIN aug-
ments.
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Figure 4: If a switching system in the network fails because of a disaster, all of the customers
connected to that switch must be rerouted to a disaster-recovery switch, indicated by the circle.
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Figure 5: A fiber-optic cable can contain a combination of local and express RINs. In this exam-
ple, RINs 1 through 4 are local, while RIN 10 runs express from A to E and RIN 11 runs express
from A to C. The basic model can be extended to find the best mix of local and express RINs.
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