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CCN	  is	  highly	  expected	  to	  reduce	  power	  consumpHon.	  

U.	  Lee	  et.al.	  ,	  “Toward	  energy-‐efficient	  content	  disseminaHon”,	  	  
IEEE	  Network,	  pp.14	  19,	  2011.	  

【Reference】	  
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	  For	  content	  	  having	  a	  same	  origin	  site,	  
	  	  	  cache	  locaHons	  	  construct	  the	  caching	  hierarchy	  	  rooted	  at	  the	  origin	  site	  

 Design	  Model	  of	  Energy	  Efficient	  Content	  Loca6ons	  
•  0-‐1	  Integer	  Linear	  Programming	  (0-‐1	  ILP)	  	  model	  in	  consideraHon	  of	  the	  power	  

tradeoff	  and	  	  the	  mulHplexed	  caching	  hierarchies	  

 Process	  Flow	  (Sequen6al	  Design	  for	  Each	  Content)	  

STEP1	  	  
Select	  a	  target	  content	  in	  the	  
order	  of	  content	  popularity	  

STEP2	  	  
Extract	  route	  candidates	  to	  deliver	  
the	  target	  content	  

STEP4	  
Derive	  the	  most	  energy	  effecHve	  
locaHons	  of	  content	  

STEP3	  	  
Construct	  a	  design	  model	  (0-‐1	  ILP)	  of	  
the	  target	  content	  in	  consideraHon	  of	  
the	  caching	  hierarchy	  

Select	  the	  next	  popular	  
content	  	  
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Evalua6on	  Condi6ons	  

 Power	  Density	  

 Condi6ons	  
 Target	  network:	  	  24	  sites/	  84	  links	  
 The	  number	  of	  contents:	  

• 2000	  [contents]	  
 The	  total	  number	  of	  requests	  from	  each	  site:	  

• 1000	  [requests]	  
 Request	  distribuHon	  (content	  popularity):	  

• 	  Zipf-‐distribuHon	  
• Content	  ID:	  	  0	  (most	  popular)	  ~	  2000(least	  popular)	  

 Origin	  site	  of	  content:	  	  Uniform-‐distribuHon　	  

 Content	  size　10	  Mbytes	  	  

 Required	  rate	  of	  content　10	  Mbps	  

01234567891011121314151617181920212223

Origin Site5201510005001000Content ID15002000
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High	  popular	   Low	  popular	  

 Power	  tradeoff	  for	  3	  contents	  with	  different	  popularity	  (Hot/Warm/
Cold)	  having	  	  a	  same	  origin	  site	  	  
•  “Total	  power”	  /	  “Traffic	  transmission	  power“	  /	  “Cache	  allocaHon	  power“	  	  	  	  	  

	  	  	  when	  the	  number	  of	  cache	  locaHons	  is	  changed	  	  	  

Hot	  content	   Cold	  content	  Warm	  content	  
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Hot	  content	   Cold	  content	  Warm	  content	  
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The	  proposed	  method	  realizes	  more	  power-‐effecHve	  
cache	  allocaHon	  than	  the	  other	  policies.	  	  

High	  popular	   Low	  popular	  
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•  In	  all	  caching,	  the	  average	  hop-‐length	  is	  shortest	  for	  	  
　　all	  content	  Items	  at	  the	  sacrifice	  of	  power	  increasing	  
•  In	  the	  proposed	  method,	  the	  average	  hop-‐length	  is	  

increased	  as	  the	  content	  is	  less	  popular.	  

High	  popular	   Low	  popular	  
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