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Methodology 

System	  performance	  as	  a	  funcCon	  of	  number	  
of	  copies,	  search	  radius	  =	  0.	  Performance	  
moves	  from	  C	  to	  B	  on	  Pareto	  fronCer.	  

System	  performance	  as	  a	  funcCon	  of	  number	  
of	  copies,	  search	  radius	  =	  0.	  Performance	  
moves	  from	  A	  to	  Pareto	  fronCer	  BC.	  

Preliminary Evaluation	  

System	  performance	  as	  a	  funcCon	  of	  search	  
radius,	  number	  of	  copies	  =	  1.	  Performance	  
moves	  from	  B	  to	  C	  on	  Pareto	  fronCer.	  
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Challenges	  

•  A	  proper	  way	  to	  model	  the	  cooperaCon	  policy.	  
•  A	  suitable	  model	  which	  takes	  topological	  properCes	  into	  account.	  
•  Method	  to	  explore	  and	  uClize	  the	  topological	  structure.	  
•  An	  efficient	  strategy	  with	  	  low	  complexity	  to	  avoid	  overheads.	  

A	  caching	  strategy	  manages	  a	  group	  of	  networked	  caches.	  It	  consists	  of	  
three	  components:	  
•  Admission	  policy,	  which	  content	  to	  cache?	  
•  Replacement	  policy,	  which	  content	  to	  evict?	  
•  Coopera'on	  policy,	  where	  to	  cache	  the	  content?	  

From Simple En-Route Caching  

To Effective Cooperative Caching 

•  Mo'va'on	  –	  Network	  storage	  is	  underuClized	  due	  to	  the	  limit	  of	  
simple	  en-‐route	  caching,	  leading	  to	  many	  duplicates	  in	  the	  network.	  

•  Ra'onality	  –	  Before	  reaching	  	  the	  Pareto	  FronCer,	  effecCve	  
cooperaCon	  policy	  improves	  both	  byte	  hit	  rate	  and	  footprint	  reducCon.	  

•  Objec've	  –	  EffecCvely	  reduce	  the	  duplicates	  by	  taking	  advantage	  of	  
network	  topological	  properCes.	  
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ISP - networked caches
V = { v1, v2, v3 ... vM }

Server - content holder
O = { o1, o2, o3 ... oN }

Client - demand matrix
W = { w1, w2 ... wM }

Input

Caching Decision
X = { X11, X12, ... XNM }

Output

Caching Strategy
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1 inter-ISP traffic
2 intra-ISP traffic

Objective

Op'miza'on	  Model 
•  OpCmizaCon	  model	  calculates	  the	  Pareto	  FronCer. 
•  Node	  has	  global	  knowledge	  of	  the	  network	  and	  content. 
•  Formulated	  into	  MIP	  (mixed	  integer	  programming)	  problem. 

Game	  Theore'cal	  Framework 
•  CooperaCon	  policy	  is	  modeled	  as	  a	  caching	  game	  on	  graph. 
•  Node	  has	  only	  local	  knowledge,	  interacts	  with	  neighbors. 
•  Protocol	  design	  takes	  graph	  structural	  properCes	  into	  account. + 
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