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Why is Monitoring a Challenge?
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Why is Monitoring a Challenge?

Solution:
• Monitoring of a tappedMonitoring of a tapped 

portion of the signal at 
selected nodes

Issues:
• Where to put which• Where to put which 

monitoring equipment?
• Optimality criteria• Optimality criteria
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Monitoring Equipment / Failures

Failure ME-I ME-II ME-III Probability

Node 8·10-5

Li k 5 1 10 4Link 5.1·10-4

In-Band Jamming 10-5a d Ja g 10

Out-Band
Jamming 10-5
Jamming

Time Distortion 10-5
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Good Placement
Placing ME in a way that the 

probability of a failure on an 
unmonitored link is minimalunmonitored link is minimal 
for a given path p.

For a given failure probability of

we then minimise

pffp wp ⋅= )(, πφ
we then minimise

∑ −=
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fppfp m ,, )1( φφ
for all paths.
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Why MIP?
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MIP Formulation
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Case Study
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Conclusions

Placement of monitoring equipment 
• will be an important issue in transparent opticalwill be an important issue in transparent optical 

networks
• cannot be solved by simple heuristics.

We have presented
a MIP-based solution approach feasible for typical 
core networks.

Although used for transparent optical networks, this 
approach should be applicable for other scenariosapproach should be applicable for other scenarios.
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