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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 

CamCube: Rethinking the Data Center 4/24 Trilogy Workshop July 2010 



ÅDesign a data center from the perspective of a 
distributed systems builder 

 

HPC 
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Systems 
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ÅNodes are commodity x86 servers with local storage 
ïContainer-based model 1,500-2,500 servers 

ÅTwo types of networks: 
ïDirect-connect network for intra-server traffic 
ÅSix 1 Gbps Ethernet ports / server 

ïSwitched network for inter-camcube traffic 
ÅNot all servers need to be connected 
ÅMultiple independent networks can be used 
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Traditional data centers are provisioned for peak 
inter- and intra traffic. 
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ÅThe CamCube API 
ïNodes have ( x,y,z ) coordinate 
ÅDefines key-s 

ïSimple one hop API to 
Åsend/receive packets to/from 1-hop 

neighbours 

ÅKey or address-based 

ïCoordinates re-mapped in case of 
failures 

ÅEnable KBR-like API 
ïMerge physical and virtual topologies 
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