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Peak	  load	  to	  low	  load	  ra*o	  
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Popularity	  distribu:on	   Results	  

Problem	  Overview	  

Load	  varies	  significantly	  throughout	  the	  day:	  
Can	  we	  shrink	  the	  caching	  *er	  during	  low	  load	  
to	  reduce	  opera*onal	  costs?	  

Load	  Balancer	  

Applica*on	  Tier	  
Caching	  Tier	   Database	  λ	  

req/sec	  
λDB	  =	  λ	  (1-‐p)	  
req/sec	  

Load	  

1.  Reduce	  database	  load	  
2.  Reduce	  data	  access	  latency	  Caching	  *er	  helps	  to:	  

Hit	  rate	  p	  

Small	  decrease	  in	  
required	  cache	  size	  Small	  decrease	  in	  

desired	  hit	  rate	   Large	  decrease	  in	  
required	  cache	  size	  
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%	  of	  data	  cached	  

•  Larger	  ra*os	  between	  peak	  load	  and	  low	  load	  
	  	  	  	  è	  More	  poten*al	  for	  cache	  size	  reduc*on	  
•  Substan*al	  savings	  for	  a	  range	  of	  Zipf	  popularity	  

distribu*ons	  with	  varying	  skew	  parameters,	  α	  

Transferring	  “hot”	  data	  
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Performance	  can	  temporarily	  suffer	  when	  shrinking	  
the	  cache	  due	  to	  losing	  a	  lot	  of	  “hot”	  data	  
Transferring	  the	  hot	  data	  before	  shrinking	  the	  
cache	  mi*gates	  this	  problem	  

Caching	  Tier	  

Caching	  Tier	  

Caching	  Tier	  

Re*ring	  

Primary	  

Transfer	  

Before	   A^er	  

Divide	  cache	  instances	  
into	  re*ring	  group	  and	  
primary	  group	  

If	  incoming	  request	  hits	  in	  
re*ring	  group,	  then	  transfer	  
data	  to	  primary	  group	  

Caching	  Tier	  

Re*ring	  
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