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Learning Objectives

1. HowdoesHDFSvork?Whyis it effective?

2. HowdoesHadoopMapReducewnork? Whyis it
effective?

3. Optimizations for performance and reliability in
Hadoop MR
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ACommodity hardware
KMnnnQa YIFIOKAYySa 2F YSRAdzy
KFailure is a given. Design to withstand failure.

ANetwork bottlenecks
KHierarchical network design
KPush compute to data

Aggregation switch

Rack switch
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Introduction toMapReduce and Hadooplatei Zaharia UC Berkeley
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Al/O bottlenecks & failure

K Multiple disks for cumulative bandwidth
K Data redundancyot/Hot

AExample: How long to read 1TB of data?
KI'55 d mnn a.ka X H®TKNRE
K{{5 Fd nnn a.ka X nMm YAYa

ACan you do faster? ] ) o
Kh {{5 LISNI YIOKAYSE pnnbD. SI O
Khn {{5 LISNI YIOKAYSE pn D. SI

A 20 mins!SATA Speed is ~800 MB/s

K Saycluster with10nodes,1 GbpsEthernet, 8 HDD each,
reading over network H Ay aH

20170%17 GrayWulf ScalableClustered Architecture for Data Intenstemputing Szalay 4
HICSS, 2008
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E.g.Open Cloud Server

AHighdensity: 24 blades /
chassis, 96 bladegack

ACompute blades
KDualsocket, 4 HDD, 4 SSD
K16-32 CPU cores
K4-16TB HDD/SSD

AJBOIBlade
K10to 80 HDDs, 6G or 1Z6AS
K40-160TB HDD

2010%x17 http://lwww.opencompute.org/wiki/Motherboard/SpecsAndDesigns 5
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ANodes

K8 core AMD Opteron
3380 2.6GHz

K32GB DDR
K2TB HDD
K1Gbps LAN

A12 nodes,3U

A1 Gigabit within switch,
10Gbps across switches

2017017 http://www.supermicro.com/Aplus/system/3U/3012/AS012MAH12TRF.cfm 6
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