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 Map Reduce: HDFS
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HDFS 3k 3+ & 7|
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HDFS Architecture

Metadata (Name, replicas, ...):

| /home/foo/data, 3, ...
Metadata ops~ Namenode
A A
Block-ops
Read Datanodes | Datanodes
’ ] l H = i
H B { Replication
[ ] = / B Blocks
J
Rack 1 Rack 2

{
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HDFS :& i®

Namenode (the master)
WEBRE - BlaE, J S Bblocki =
L name:/users/joeYahoo/myFile - copies:2, blocks:{1,3} J

name:/users/bobYahoo/someData.gzip, copies:3, blocks:{2,4,5}

N 4

Metadata..-~"~
‘\UP Datanodes (the slaves)
2
L 1 4 2 5
2
3
3 4 4
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Namenode JobTracker

L filel (1,3) J [ Map tasks J Task'lilcker
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Client computer

= HDFS NameNode

HDFS-Aware Application

POSIX API HDFS API f f

- HDFS DataNode

i

- HDFS DataNode

Regular VFS with local and Separate HDFS view
NF S-supported files

Specific drivers... Network stack -t
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Hadoop #2 3% & 3+

Map Reduce: HDFS

3.B : MapReduce ;# & ;*

Hadoop::& & = ;X §.i% i Map/Reduce#x & 2
B~ » L3 F 0 & BigHadoop APREE T
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Map / Reduce z_z

Compute Cluster

DS Block 1
s b I
cata clata data da | CFS Bleck

thatian Ldanban Jaba atazlaia
data clata data daradata ,.__r,.--""

data data 1ata datadata » I CIFS Block 2 I
data clata data datadata — H.du:.
pala dats Jatas datadata I % Bl _ﬁhlil_._.—-,-

fata cata data dacadata

cata clata data data data . I DFS Block 3

cala dats davs clatadsna \.\\‘-

riata clara dara daradata

e,
cala clats data datadata Map
e ' ¢S Black 3
' DFS Block |
| |

MapReduce Is a software framework to support
distributed computing on large data sets on
clusters of computers.
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5 NDE:

® Functional Programming : Map
Reduc

¢ map(...):
« [1,234]- (*2)->[2,4,6,8]
¢ reduce(...):
» [1,2,3,4]-(sum)->10
& % E ;27 «nDivide and conqus
& BFEAEARS B ) FEEZ 1S

2174 4
N A
@

5

—=

58
58



Map

® One-teone Mapper

let map(k, v) =
Emit(k.toUpper(),
v.toUpper())

(“Foo”, “other”) - (“FOO”, “OTHER”)
(“key2”, “data”) -2 ("“KEYZ2", “DATA”)

® Explode Mapper

let ma
foreac
emit(

0(k, v) =

K, C)

N char c In v:

(“A”, “cats”) =2 (“A”, “c”), (A", “a”),
(A, °T), (A7, °S)

® Filter Mapper

let map(k, v) =

Wf if (isPrime(v))
" then emit(k, v)

(“foo”, 7) = (“foo”, 7)
(“test”, 10) - (nothing)
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Reduce

Example: Sum Reducer

let reduce(k, vals) -
sum=0
foreach int v In vals:
sum +=v
emit(k, sum)

(“A”, [42, 100, 312])-> (“A”, 454)
(“B”, [12, 6, -2]) > (“B”, 16)

@
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MapReduce &

Input

mD&aw%%%4m

block#c s 2 > Reduce#ic
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Intermediate | kl:v kl:v k2:v

k3:v k4x

kd:v kv

kl:vk3:v
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Sort 3R] 5 key:h
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Qutput

[[Gmup by Key]J
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MapReduce % =

___________________ = —_—_— e — — =
Ir Map Task 1 -: Ir Map Task 2 | Ir Map Task 3

! L L

! L L

! Lo b

! L L

! L L

! L L

| klwvklvkZy klw ) | k3w kdw kdw k3w |l I kd v klw k3w

| Partitioning Function I | Partitioning Function | | Partitioning Function

Sort and Group

kd v v v

Reduce Task 1

§0¢

Sort and Group
klwvwvwvy [ k3w
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MapReduce & it/ 42

output
map =l 1 merge T | HDFS
| » reduce : > part0
I map < ' A .
________________________ » reduce : > partl
map |1 |
JobTrackep? JobTracke& #ic JobTrackex-# JobTracker || reducex {sif
NameNodé~ # TaskTracke# R EEEHEE ik srJobTracker
BZEEFEH || (tMapiE & 0 A s AT R TaskTracker /| £Namenode

blocks EAR SN L A= S sriTaskTrackes. ifreduce A& 2 output |
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| am a tiger, you are also a

tu;er
l,1
am,1 a 1
a1 a,1
also,1
tiger,1 am,1
you,1 are,l
are,1 [,1
tiger,1
tiger,1
also,1 you,1 reduce
a, 1
tiger,1
JobTracket £ 7 = B Mapi & i » hadoopg {7
Trackerzmap R E R A TE g B

a,2
also,1
am,1
are,1

a,2
also,1
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|,1
tiger,2
you,1l

l, 1
tiger,2
you,1

JobTrackef :& = &
TaskTrackeftreduce
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