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PURPOSE OF THE STSM: 
  
The objectives of the STSM are  
 

1. Extend the formulation of the reference model such as to cover correlated facility failures, conditions 
and/or situations of facility load increase, 
 

2. Extend the applicability of the demand re-routing/protection model to network infrastructure failures 
 

3. Use or even enhance advanced optimization methods including adjustable robust optimization and 
variable decomposition methods to solve such multi-objective reliability problems.  .  

 
The purpose of this mission includes also the elaboration of more detailed description of the failure situations 
in combination with applicability scenarios this model/these models enable to cover (and to which extend). 
 

 

DESCRIPTION OF WORK  CARRIED OUT DURING THE STSMS 
  

1. The formulation of the capacitated Reliable Facility Location Problem (cRFLP) model used for 
comparison purposes in this Chapter has been extended to cover in addition to uniform failure 
probability distributions and unconditional events i) non-uniform failure probability distributions and 
unconditional failure events and ii) non-uniformin failure probability distributions and conditionally 
dependent failure events.  
 
It is to be emphasized that the correlated variant of this problem is not covered by current scientific 
and technical literature on location theory: only the uncorrelated variant for the cRFLP - the version 
document in the initial version of this Chapter - and the correlated variant for the uncapacitated RFLP 
(uRFLP) have been reported. 
 

2. The applicability of the demand re-routing model has also been extended to cover multi-link 
protection scenario (thus network infrastructures failures) beyond un/correlated facility failures. This 
scenario extends the applicability of the combined multi-product capacitated Facility Location 
Routing (cFRLP) model detailed in the current version of the Chapter. 

 
3. The analysis carried out shows that probabilistic models limit the complexity of the non-uniform and 

the correlated variants of the problem to nonlinear programs (quadratic in the allocation variables) 
that can be linearized with relatively standard procedures. The situation is different when formulating 
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the robust counterpart of these problems since the level of complexity of the robustified problem 
increases its complexity class.  
 
Note: two seminars (1h30 and 2h00) were held during this scientific mission to provide a detailed 
presentation of the formulations and the results obtained as documented in the initial verison of the 
chapter. 
 

 
 

DESCRIPTION OF THE MAIN RESULTS OBTAINED 
  
The following additional pages to the Chapter describe the main results obtained: 
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FUTURE COLLABORATIONS (if applicable) 
  
The second part of the mission will be dedicated to 
 

1. The solving of the problem outlined in point 2) of the mission statement/purpose with 
representative execution scenarios. 
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2. Documentation (dedicated Chapter section) of most important/representative subproblems in 
addition to the one already documented (in relation to content distribution/centric networks) and 
solving method (already documented in the current version of the Chapter). 
 

3. If time allows: quantify tradeoff (computational cost/tractability vs. solution properties/quality) 
between robustified formulation and probabilistic formulation of demand protection schemes. 

 

 
 


