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Introduction to MapReduce
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Ex: (1,1,1,1,1) or (1,2,1,1)
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MapReduce is a patented software framework introduced by
Google to support distributed computing on large data sets on
clusters of computers.
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The framework is inspired by map and reduce functions commonly
used in functional programming, although their purpose in the
MapReduce framework is not the same as their original forms

- Map() : Source: http://en.wikipedia.org/wiki/MapReduce
e Ex.[1,2,3,4]— (*2)->[2,4,6,8]
— Reduce(...):

«[1,2,3,4]- (sum)->10
Logical view of MapReduce
« Map(k1, v1) -> list(k2, v2)
* Reduce(k2, list (v2)) -> list(k3, v3)


http://en.wikipedia.org/wiki/MapReduce
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Input

Intermediate | kl:v kl:v k2:v kl:v k3:v kd:v kd:v k3:v kd:v

Grouped |kl:v,v,v,v [K2:iv |kK3:v,v | kdiovovov (K3
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: Map Task 1 -: Ir Map Task 2 | : Map Task 3
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| klowv klow k2w | || k3w kdw kdw kv | | ke v lelov k3w
| Fartitioning Funetion I | Fartitioning Function | | Fartitioning Funection

Sort and Group
klvwvwvwy | k3w
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Reduce Task 2

Sort and Group
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Reduce Task 1
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input ' output
HDFS i map | | ; 5 HDFS
D EnCLEET TR TR R, ; > » reduce > part0
map [ N
| > » reduce — *  parti
] ma
JobTracker §¥ JobTracker % #c JobTracker #-¢ FF¥ JobTracker reduce % (&3 7
NameNode B~ % TaskTracker * i¥ WEEELEHERE T JobTracker ¥?
TREFEY Map &% » &2 4 A EDZ R TaskTracker Namenode 11 &

blocks U L TaskTracker 2 % reduce 4 output
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| am a tiger, you are also a

tiger
am I
ma

a P/ lam,1 a (1,1)

a,1 also (1)
tiger tiger,1 am, 1

2 sort

you map you 1 > & are (1) > reduce
are :

are,1 shuffle 1,1

tiger(1,1)

also also,1 you (1) J)
g map ) a1
tiger :

tiger,1 1)
JobTracker /2% T =18 Map % 4% » hadoop EAT JobTracker # 1% — 18

Tracker # map P EOR A F AL TaskTracker 1F reduce

a,2
also,1
am,1
are,1
1,1
tiger,2
you,1
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sqrt(a + b)
sqrt(c + d)

Bl g

10 00 3.0
32 0.8 32.0 $ ?

1.0 14.0 1.0 (0,sqgrt (1.0 + 0.0 + 3.0))
- ] (1,sqrt (3.2 + 0.8 + 32.0))
. 2,sqrt (1.0 + 14.0 + 1.0
Input File (s sare )
001.0 // A[0][1l] = 1.0 (0,1.0)
010.0 // A[O][1l] = 0.0 (0,0.0) ediEe
02 3.0 // A[0][2] = 3.0 map »(0,3.0)
10 3.2 // A[1][0] = 3.2 (1,3.2)
110.8 // A[1][1] = 0.8 (1,0.8) | sort/ (0,{1.0,0.0,3.0})
(1,{3.2,0.8,32.0})
12 32.0 // A[1]1[2] = 32.0 (1,32.0) NELEE 77 (2, (1.0,14.0,1.0})
2 0 1.0 // A[2]1[0] = 1.0 (2,1.0)
21 14.0 // A[2][1] = 14.03@P 7 » 14 0
22 1.0 // A[2]1[2] = 1.0 (2,1.0)
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° Large Data Set o Text tokenization
* Indexing and Search

* 7 iﬁ: ﬁg * Data mining

* Parallelization * machine learning

*_http://www.dbms2.com/2008/08/26/known-applications-of-mapreduce/

*_http://wiki.apache.org/hadoop/PoweredBy



http://www.dbms2.com/2008/08/26/known-applications-of-mapreduce/

