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o LY HZNET—F DBRFE
Web : (analytics, ads)
® Facebook: 20 TB / day
® Twitter: 22 TB /[ day

IP Packets : (security, forensics)
® 310GE link: 100TB / day
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MapReduce [ GFS

® MapReduce
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Google paper at OSDI 2004

® GFS (Global File System)
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MapReduce
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® Hardware
1 master node
10 slave nodes
CPU: Intel Xeon X3220 @ 2.40 GHz
Memory: DDR2-667, 2GB x 4
Storage: SATA 3 Gb/s, 7200 rpm, 32MB cache, 1TB x 3
GbE links with GbE Switch

® Software
Hadoop (0.20.2)

Tcpdump (network measurement)

10



MapReduce /N5 A4S

/—F&E

/—F&E

B Map 2R7# D& K{E(RAYE)
¥ Reduce ZR 7D ANE (ROYE)

HBHUIATITXLTEIYH TS MapF R DI

H5aT IR LTEIY H TS Reduce FRYI D EEL (=r)
o r AVINELVE 182 shuffle traffic KA

<y JUEFIC reduce task DRI ICT—4A2ZaE—3 5%

2 (=p)

o p MRELE Shuffle DT —RERE LYV EMNEZ D

11



MapReduce #RX 7 &
Ry —J8E0ORR




BIFFAROMERYRT—OE T

MapReduce Tasks
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observations
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o JO—: NetworkBRIETILIZE TS E R B
1/JH— ~1TCP session
® Flow ={SrcIP, Dst IP, Src Port, Dst Port, Protocol}

E7 JL: Aggregating On/Off traffic sources (flows)
&1:8]: NetFlow, sflow
#ll{&: OpenFlow Switch

* ZRDEFARINEET H7O0—DFHZEHI

Heart Beat, Request [ response =» short-lived flows

Data copy, HDFS read/write =» long-lived flows
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