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ÅThinking of large-scale data centers 
ïMicrosoft, Google, Yahoo, Amazon, Facebook 

ÅData centers run: 
ïExternal facing applications  
ÅHotmail, Search, Facebook feeds, etc. 

ïInternal services (building blocks for the apps) 
ÅMicrosoft: Autopilot, Dryad 
ÅGoogle: GFS, BigTable, MapReduce 
ÅYahoo: Hadoop, HDFS 
ÅAmazon: Dynamo, Astrolabe 
ÅFacebook: Cassandra, Scribe  
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ÅDistributed systems abstractions vs. reality 

 

V Key-based 
V Explicit structure 
V Symmetry of role 
V Χ 

U Oversubscription 
U Fate-sharing 
U TCP incast 
U Failures 
U Χ 
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ÅTweak things (in isolation) 
ïMore bandwidth (fat-trees, clos networks) 

ïCentralized flow scheduling 

ïTCP-tweaking 

ïFlat layer 2 addressing 

ïΧ 

ÅFundamental issue: 
ïTechnology developed for a different environment 

ïServices have little or no control over the network 
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