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Icerik

Problem

Hadoop Nedir ?

Dagitik Dosya Sistemi (HDFS)
MapReduce

llgili Projeler
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Problem

« Buyuk miktarda veriyi saklamak ve
Islemek

« Olceklenebilirlik
- TB'larca veri
* Performans
- GB lar buyuklugunde dosyalar
« Guvenilirlik
- 1000 lerce makinada hata toleransi
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Hadoop Nedir

*  Apache Software Organization
(ASF) Top Level Project

 Open Source software for reliable,
scalable, distributed computing

« Core, Daqgitik Dosya Sistemi(HDFS) ve

MapReduce

« Commodity Hardware



Hadoop Tarihcgesi

Feb 2003 - First MapReduce library written at Google
Oct 2003 - Google File System paper published
Dec 2004 - Google MapReduce paper published

Jul 2005 - Doug Cutting reports that Nutch now uses new
MapReduce implementation

Nov 2006 - Google Bigtable paper published

Feb 2006 - Hadoop code moves out of Nutch into new Lucene sub-
project

Feb 2007 - First HBase code drop from Mike Cafarella
Apr 2007 - Yahoo! running Hadoop on 1000-node cluster

Jan 2008 - Hadoop made an Apache Top Level Project .
Apr 2008 - Wins Terabyte sort benchmark @
W FIELRE

Aug 2008 - Yahoo! ran 4000 node Hadoop cluster



Hadoop Kullanicilari

http://wiki.apache.org/hadoop/PoweredBy

Yahoo (20K node, biggest cluster: 2K nodes)
Facebook (1K nodes)

IBM/Google Cloud Computing Initiative(100 nodes)
CMU/Yahoo supercomputing cluster

A9, AOL, Joost, Last.fm, NYT, Ning, Baidu, ...
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http://wiki.apache.org/hadoop/PoweredBy

ahoo Clusters

20.000 Node

En buyuk 4000 node

Bir kac PetaByte

Aylik yuzbinlerce Hadoop
gorevi



Cozum

 Google File System (GFS) 2003 Paper
 Google MapReduce 2004 Paper

« Hadoop

« HDFS
« MapReduce



Hadoop Mailing List Activity

www.cloudera.com 'dan

alinmistir

hadoop-core-dev
hadoop-core-user

hadoop-core-commits
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http://www.cloudera.com/

Hadoop Dagitik Dosya Sistemi

« Amaclar:

 Hata toleransi

« Batch processing

« Buyuk veri kumeleri

« Write once veri erisimi (append yakinda)
Veri transferi yerine hesaplama transferi
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e Java, C, T

Hadoop Dagitik Dosya Sistemi

Master / Worker yapisl

Dosya isimleri icin tek iIsim-uzayi

Write, append, read, delete, rename

Non - Posix

Dosya b
Blok rep

oklari

Kasyonu

nrift, Shell, http, FUSE AR



Konfigurasyon

-<+———» 3§ gigabit
——>» 1 gigabit

BorassatTeery Ebasassee
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e2-4CPU, 16 GBRam, 1 TB HD PC
« 40 Node rack

« Agac Topolojisi
S\ VIEC R



HDFS Architecture

Metadata (Name, replicas, ...):
Metadata,ops’"[ Namenode /home/foo/data, 3, ...
Block ops
Read Datanodes Datanodes

! | |
Replication g

.\ Blocks

S \ / \ )

Rack 1 vwrite Rack 2
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Block Replication

Namenode (Filename, numReplicas, block-ids, ...

/users/sameerp/data/part-0, r:2, {1,3}, ...
/users/sameerp/data/part-1, r:3, {2,4,5}, ...

Datanodes
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Blok Yerlesimi

« Bloklar ontanimli olarak 64 MB
« Ontanimh 3 kopya
» Topolojiye gore blok yerlesimi
* Ayni node/rack
. Istemci veriyi datanode'lara direk iletiyor

e Balancer

« Checksum ile veri dogrulugu f
@
%r&



Hadoop Dosya Sistemleri

« Hadoop birden fazla dosya sistemi ile
calisabilir
* Local
« Memory

Kosmos FS

« HDFS

Amazon S3
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MapReduce

map in lisp :

 The map function takes a function and a list and returns the
result of applying the function to successive elements.

> (map (fn (x) (+ x 10)) '(1 2 3))
(11 12 13)

reduce in lisp:

« The reduce function combines all the elements of a sequence
using a binary operation; for example, using + one can add up

all the elements.

> (reduce '+ '(1 2 3 4))
10




Hadoop MapReduce

« Map

(K1, V1) - list (K2, V2)
« Reduce

(K2, list(K2)) - list (K3, V3)
« MapReduce programi :

list(K1l, V1) - 1list (K3, V3)
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Hadoop MapReduce Ozellikler

Buyuk miktarda veriyi parcalar halinde, paralel
Isler

Basitlestiriimis key/value arayuzu ile herkesin
dagitik alg. yazabilmesi

Batch streaming I/O
Hata toleransli
Yuksek data locality

Key/value tabanli Map/Reduce modeli datg
mining / machine learning / Web crawl
cok alana uygun R A=



« Bir Dosya Kumesinde gecen tum
kelimeleri saymak.

Word Count

foo
foo
bat
bas
SOC
wa

Foc_ ™
Foc

foo
foo
bar

SOC
wa

Foo bar baz.
foo goo woo
foo barbaz baz.
bar bav bad
bas goo hoo
soo doo bar
waw ...

foo: 3
bar : 4
goo: 1
baz: 6
hoo : 2
Doo: 1
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Word Cout Pseudo Code

mapper (filename, file-contents):
for each word in file-contents:

emit (word, 1)

reducer (word, values):
sum = 0
for each value in values:

sum = sum + value ¢
3 NEE e,

emit (word, sum)



Word Count Mapper

public static class TokenizerMapper
extends Mapper<Object, Text, Text, IntWritable=>{

private final static IntWritable one = new IntWritable(l);
private Text word = new Text();

public void map(Object key, Text wvalue, Context context
) throws I0Exception, InterruptedException {
StringTokenizer 1tr = new StringTokenizer(value.toString());
while (itr.hasMoreTokens()) {
word.set(itr.nextToken());
context.write(word, one);
}
}
}




Word Count Reducer

public static class IntSumReducer
extends Reducer<Text,IntWritable, Text,IntWritable= {
private IntWritable result = new IntWritable();

public void reduce (Text key, Iterable<IntWritable> values,

Context context
) throws IOException, InterruptedException {

int sum = 0;

for (IntWritable val : values) {

sum += val.get();

¥

result.set(sum);

context.write(key, result);




Mantiksal Akis

input map
dog < 0, dog> <dog, 1>
cow < 4, cow> <cow, 1>
bee |[*| < 8, bee> 1
cow <12, cow> <cow, 1>
—_— —_—
cat * | grep -Eh '(cow|dog)’ |

shuffle reduce > output
<cow, (1,1)> <cow, 2> cow, 2
<dog, (1) > <dog, 1> > dog,1
—_— e —
sort | uniq -c > output




Veri Akisi

Input i Map ; Shuffle & Sort 5 Reduce 1 Output

‘lHHHHHHI'
Output

f é Data
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Input
Data




Pre-loaded local
input data

Intermediate data
from mappers

Values exchanged
by shuffle process

Reducing process
generates outputs

Qutputs stored
locally

Node 1

Node 2

Node 3

EEEREY

Mapping process

tYvYvYovovy

Mapping process

|
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Mapping process
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Node 1 Node 2 Node 3
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Reducing process

-
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Reducing process
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Node 1 Node 2

Files loaded from local HDFS stores Files loaded from local HOFS stores
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pairs exchanged
(sort) by all nodes
reduce reduce
Final (k, v} pairs l l Final k, v} pairs
Writeback to Writeback to
local HDFS CutputFormat OutputFormat local HDFS

store I | stora




MapReduce Ornek Algoritmalar

 Distributed Grep

 Web access statistics
 Reverse web link graph

« Compute inverted index

* Find near-duplicate documents
e Sort - Terasort

» Machine learning ( colloborative fil}
EM, recommendation, )




MapReduce Uygulama Alanlari

 Yahoo WebMap

 Nutch - Internet crawl / parse / index /
find duplicates

« Facebook - Datawarehouse with SQL-like
Interface

« Amazon Elastic MapReduce
» Log Processing / Reporting / Analysis
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llgili Projeler
§4%): Hbase ﬁ? Pig

=
"K Zookeeper Hive
l SHIVE

F ) Cascading
o 0 Mahout

MAHOUT
T *‘_
e Neare

(Note: Hive logo is currently under
discussion)




Sorular

 Daha fazla bilgi icin
« Hadoop Web sitesi : http://hadoop.apache.org

« Hadoop mailing listeleri

- core-users@hadoop.apache.org
- core-dev@hadop.apache.org

« Hadoop wiki : http://wiki.apache.org/hadoop
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http://hadoop.apache.org/
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