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- 웹페이지 수 : 10Billion 


- 웹페이지 크기 : 20KB
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MapReduce
Distributed File Systems 
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1. Node Failure


2. Network Bottleneck


3. Programming
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1. Map


2. Group by Key


3. Reduce
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• Worker


• Task


• Map Task


• Reduce Task


• Mapper


• Reducer
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Group by key

( k1, va), ( k2, va), ( k3, vb), ( k1, vb), ( k1, vc) . . .

( k1, [va, vb, vc] ) , ( k2, [va] ), . . .
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Reduce

Reduce  
Function( key,[ ] )v1, v2, . . . , vn (key, value’)*
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Example - Word Counter

Chunk 1

Chunk 2

Chunk 3

Chunk 4

(‘노드’,1)


(‘장애’,1)


(‘컴퓨트’, 1)


(‘노드가’, 1)


(‘여러’, 1)


(‘원인들로’,1)


(‘인해’,1)


.


.


.

( key , value )  
Map
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Example - Word Counter

(‘노드’,1)


(‘장애’,1)


(‘컴퓨트’, 1)


(‘노드가’, 1)


(‘여러’, 1)


(‘원인들로’,1)


(‘인해’,1)


(‘정상적인’,1)


(‘작동을’, 1)


(‘못하는’,1)


(‘것을’,1)


(‘말합니다’,1)


(‘단일’,1)


.


.


.

( key , value )  

(‘노드’, [1,1,1,1] )


(‘장애’, [1,1,1] )


(‘컴퓨트’, [1,1] )


(‘노드가’, [1] )


(‘여러’, [1,1] )


(‘원인들로’,[1] )


(‘인해’,[1,1] )


(‘정상적인’,[1] )


(‘작동을’, [1] )


(‘못하는’, [1,1] )


.


.


.

( key , list )  
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Example - Word Counter

(‘노드’, [1,1,1,1] )


(‘장애’, [1,1,1] )


(‘컴퓨트’, [1,1] )


(‘노드가’, [1] )


(‘여러’, [1,1] )


(‘원인들로’, [1] )


(‘인해’, [1,1] )


(‘정상적인’,[1] )


(‘작동을’, [1] )


(‘못하는’, [1,1] )


.


.


.

( key , list )  

(‘노드’, 4 )


(‘장애’, 3 )


(‘컴퓨트’, 2 )


(‘노드가’, 1 )


(‘여러’, 2 )


(‘원인들로’, 1 )


(‘인해’, 1 )


(‘정상적인’, 1 )


(‘작동을’, 1 )


(‘못하는’, 2 )


.


.


.

( key , value )  

Reduce
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Example - Average Price

Chunk 1

Chunk 2

(‘맥주’,1900)


(‘김치’,4000)


(‘계란’, 6000)


(‘파’, 2000)


(‘양파’, 2000)


(‘콜라’,2000)


(‘맥주’,2000)


( key , value )  
Map
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Example - Average Price

(‘맥주’,1900)


(‘김치’,4000)


(‘계란’, 6000)


(‘파’, 2000)


(‘양파’, 2000)


(‘콜라’,2000)


(‘맥주’,2000)


( key , value )  

(‘맥주’,[1900,2000,2500])


(‘김치’,[4000])


(‘계란’, [6000,4000])


(‘파’, [2000])


(‘양파’, [2000])


(‘콜라’,[2000])


( key , list )  
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Example - Average Price

(‘맥주’, 2133)


(‘김치’, 4000)


(‘계란’, 5000)


(‘파’, 2000)


(‘양파’, 2000)


(‘콜라’, 2000)


( key , value )  

(‘맥주’,[1900,2000,2500])


(‘김치’,[4000])


(‘계란’, [6000,4000])


(‘파’, [2000])


(‘양파’, [2000])


(‘콜라’,[2000])


( key , list )  

Reduce
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MapReduce

Mining of Massive Datasets - Figure 2.2
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MapReduce
Advanced 
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MapReduce

Mining of Massive Datasets - Figure 2.3
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Node Failure

Mining of Massive Datasets - Figure 2.3

• Master


• Map Worker


• Reduce Worker
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Combiner

Mapper

A , 1

B , 1

B , 1

C , 1

D , 1

A , 1

Map Worker

Reducer

Reduce Worker

A , [1,1]

B , [1,1]

C , [1]

D , [1]

E , [1,1,1]

F , [1]

A , 9

B , 5

C , 10

D , 6

E , 20

F , 4
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Partition Function

Mining of Massive Datasets - Figure 2.3
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