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Outline of the Presentation 

1.  Introduction 
2.  Stochastic Planning for vCDN on NFV 

n  System Model 
n  Two-stage Stochastic Optimization Model  
n  Solution Methods 

3.  Numerical Results 
4.  Conclusion 
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Limelight Networks – Investor Overview – Nov. 2012 
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Limelight Networks – Investor Overview – Nov. 2012 

Users nowadays exploit Internet as a  
Content Distribution Infrastructure! 

 
A usage scenario that is very different compared to the original design 

goals that drove the engineering of the Internet Protocol… 
 

In fact, IP is focused on the two end-points, since it was designed in 
the late 60’s to share computational resources available remotely 
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Introduction 

o  Network Functions Virtualization (NFV) 

n  Network functions executed in a virtualized 
environment, on a shared physical infrastructure 

n  Physical infrastructure is made of industry standard 
high volume servers, storage and switches 
 

4 



ICNP - October 23, 2014 

Introduction 

o  Network Functions Virtualization (NFV) 

n  Network functions executed in a virtualized 
environment, on a shared physical infrastructure 

n  Physical infrastructure is made of industry standard 
high volume servers, storage and switches 

o  One of the use cases for NFV: 
Virtual Content Delivery Network (vCDN) 

n  We tackle the optimal network planning problem for a 
vCDN 
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Traffic Demand Forecasts 
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What happens if the actual realization of the 
traffic demand is different than the forecast? 
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Traffic Demand Forecasts 
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Lower demand than the forecast: 
 

The network is overprovisioned 
Much resources are wasted 
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Traffic Demand Forecasts 
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Higher demand than the forecast: 
 

The network is underprovisioned 
Infeasible to serve the requests 
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Traffic Demand Forecasts 
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Can we do better than that? 
 

Is there some additional information we can use? 
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Traffic Demand Forecasts 
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We tackle the stochastic network design problem 
of a vCDN built on top of NFV 

 
Our formulation can leverage the additional information 

regarding the uncertainty in the traffic demands 
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System Model 
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Network Routers 
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Candidate Physical 
CDN surrogates 
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Virtual CDN 
surrogates 
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System Model 
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Content Consumers 
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Optimal activation of physical CDN 
nodes (long-term decision) 
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Optimal activation of physical CDN 
nodes (long-term decision) 
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Traffic Demands  
(Time-varying and Stochastic) 
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System Model 
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Optimally serve the demands using the 
virtual and the activated physical CDNs 
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Stochastic Planning for vCDN 

o  The aim of the Provider is to perform 
2 choices: 

1)  Select whether and where physical CDN 
nodes should be installed in the network 
topology 

2)  Select the optimal request routing, given 
the installed 
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