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Buyuk Veri icin Acik Kaynak Araclar

[ Haftaya ]
Buyik veri analitigi platfoﬁz?ﬁarli
= Apache Hadoop Apac“ e Spark, GridGain, HPCC Systems, Storm vs

BlUytk veri depolama sistemleri

= Cassandra, HBase, MongoDB, Neo4J, CouchDB, OrientDB, Hibari, Riak,
Hive, vs

Blyudk veri is zekasi araclari

= Talend, Jaspersoft, Jedox, Pentaho, SpagoBl, BIRT vs
Blyidk veri madenciligi araclari

= RapidMiner, Apache Mahout, Weka, KEEL, Rattle vs

BUyuk veri dosyalari toplama ve transfer araclari
= Apache Lucene, Sqoop, Flume, Chukwa vs
Diger araclar

= Terracotta, Avro, Oozie, Zookeeper vs



Hadoop Tarihi Gelisimi
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Apache Hadoop, dagitik olarak biyik veri setlerinin depolanmasi ve
iIslenmesi icin kullanilan acik kaynak yazilim catisidir.

Jeffrey Dean and Sanjay Ghemawat (Google). MapReduce:
simplified data processing on large clusters. OSDI'04: Sixth

Symposium on Operating System Design and Implementation, San
Francisco, CA, December, 2004.



Parcala ve Yen (Divide and Conquer)
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Source: http://lintool.github.io/UMD-courses/bigdata-2015-Spring

Geleneksel programlama seri

Paralel programlamda processing parcalara ayrilir ve birgok
Islemci Uzerinde es zamanl calisir.

Bircok siradan bilgisayar (commodity nodes)



Hadoop Bilesenleri

Hadoop Bilesenleri:

= Hadoop Distributed File System (HDFS)

= Hadoop MapReduce model

= Hadoop Common: Tools and a set of libraries

= Hadoop YARN — a resource-management platform, like an operating system for large scale data

Hadoop kurulum modlari:
= Local standalone mode:

* Debugging amacli, HDFS yok, local file system, konfigurasyon dosyalarini degistirmeye gerek yok
= Pseudo-distributed mode:

* Test amacli, single node cluster, Her Hadoop bileseni icin ayri bir JVM olusturulur, Master ve slave
ayni node, konfigurasyon dosyalari (mapred-site.xml, core-site.xml, hdfs-site.xml) degistiriimeli

= Fully distributed mode:
* Multi node cluster, veri nodelara dagitilir ve islenir
* https://www.tutorialspoint.com/hadoop/hadoop _multi_node_cluster.htm
* https://birimler.dpu.edu.tr/app/views/panel/ckfinder/userfiles/16/files/Dergiler/27/sayi6pdf.pdf


https://www.tutorialspoint.com/hadoop/hadoop_multi_node_cluster.htm

Hadoop Konfigurasyon Dosyalari

Configuration
Filenames

hadoop-env.sh
core-site.xmil

hdfs-site.xmil

mapred-site.xml |

masters

slaves

Description of Log Files

Environment variables that are used in the scripts to run Hadoop.

Configuration settings for Hadoop Core such as 10 settings that are commen to HDFS and
MapReduce.

Configuration settings for HDFS daemons, the namenode, the secondary namenode and the data
nodes.

Configuration settings for MapReduce dasmans @ the job-tracker and the task-trackers.
A list of machines (one per line) that each run a secondary namenode.

A list of machines (one per line) that each run a datanode and a task-tracker,



Hadoop Dagitik Dosya Sistemi (HDFS)

Var olan dosya sistemi tizerinde calisir.

BlUyUk veriler icin daha verimli calisir. Veri buyudtkcge, sonraki verinin
lokasyonunu bulmak icin daha az zaman harcar.

HDFS sayesinde siradan sunucularin diskleri bir araya gelerek buyuk, tek bir
sanal disk olustururlar. Bu sayede ¢ok blyUk boyutta bir cok dosya bu dosya
sisteminde saklanabilir. (large datasets )

Bu dosyalar bloklar halinde (varsayilan 64MB) birden fazla ve farkli sunucu
Uzerine (varsayilan 3 kopya) dagitilarak RAID benzeri bir yapiyla yedeklenir.
Bu sayede veri kaybi dnlenmis olur. (coherency model, fault tolerant)

Ayrica HDFS cok buyuk boyutlu dosyalar tGizerinde okuma islemi saglar;
ancak rastlantisal erisim (random access) 6zelligi bulunmaz. (write-once-
read-many access model)

HDFS, NameNode ve DataNode sureclerinden (process) olusmaktadir.
Heterojen donanim ve yazilima uygunluk



HDFS Mimarisi

HDFS Architecture

Metadata (Name, replicas, ...):
/home/foo/data, 3, ...

Mewdat@_,mpg"" Namenode

Block ops
Read Datanodes Datanodes
I | ‘
B O - . Replication 0 O []
L - Blocks
v \/
Rack 1 Rack 2



HDFS ile llgili Bazi komutlar

fsck command:
= 9% hadoop fsck / -files —-blocks
Copying a file from the local filesystem to HDFS:
= % hadoop fs -copyFromLocal /Desktop/araba /user/tmp
Create a directory and list its contents
" % hadoop fs -mkdir books
= % hadoop fs -Is .
= drwxr-xr-x - tom supergroup 0 2014-10-04 13:22 books
" -rw-r--r-- 1 tom supergroup 119 2014-10-04 13:21 quangle.txt
To list the files in the root directory of the local filesystem, type:
= 0% hadoop fs -Is luseritmp

POSIX like (cp, Is vs.), HDFS spesifik (copyFromLocal, copyToLocal vs.)
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Paralel ve Dagitik Isleme Zorluklari

Veri arasindaki bagimliliklar

Ayni anda calisabilecek gorevleri tanimlama

Eszamanli olarak islenebilecek veri gruplarini tanimlama
Tum problemler paralellestirilemez!

Dagitilmis digumler arasinda iletisim ve senkronizasyon

Verimi optimize etmek icin gorevleri / verileri dagitma ve
dengeleme

Dugum veya agin parcalari devre disi kalirsa hata ile basa
citkma
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MapReduce Ozelliklert

Paralel ve dagitik hesaplama icin eksiksiz bir framework
Programcilar basit ama guclt bir API Gzerinde calisir.

= map fonksiyonu

= reduce fonksiyonu

Programcilarin kullanim konusunda endiselenmeleri gerekmez.
= parallellestirme

= veri dagilhmi

= yik dengeleme

= hataya dayanikhlik

Makine arizalarini tespit eder ve isi yeniden dagitir.
Haftalar deqil, saatler icinde uygulama

Binlerce islemci Uzerinde ¢ok blyluk miktarda veri (terabayt ve petabayt)
islemeye izin verir,



Veri Isleme Modelleri-Map

LD
D
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Veri Isleme Modelleri-Map with Combine
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Veri Isleme Modelleri-Reduce

00
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Veri Isleme Modelleri-Map on pairs
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Veri Isleme Modelleri-
Typical Aggregate-by-key (shuffling and sorting)

16



MapReduce Paradigmasi

Programming model
Divide/Conquer
map

= (k,v) -> (K',Vv)*
reduce

= (K.IVv]) -> (k" v7)*

Lisp, Scheme, and Haskell gibi primitif fonksiyonel programlama dillerinden esinlenilmistir.

MAP

= val numbers = List (-1, 3, 5, 7)

= numbers.map = (X =>x*x) == List (1, 9, 25, 49)
REDUCE

= Val numbers = List(-1, 3, 5, 7)

" numbers.reduce( _+ ) ==14
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MapReduce Gerceklestirimi

Google MapReduce

= Qrijinal tescilli uygulama

= C++, Java, Python, Sawzall destekler
Apache Hadoop MapReduce

= En yaygin acik-kaynak (Java) gerceklemesi

= MapReduce’den daha fazlasi (HDFS, Map-Reduce, Pig,
Zookeeper, HBase, Hive)

= Yahoo bagslatti
= Kullanan firmalar
= Yahoo, Facebook, Twitter, LinkedIn, Netflix, ...

Amazon Elastic MapReduce
= Amazon EC2'de calisan Hadoop MapReduce kullantr.
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Ornekler

You are given TIFF
images

Distribute the images
among k computers

fis a function to
.f f f f f f convert TIFF to

LRLER L E:
R

J every item

Now we have a big
distributed set of
converted images
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Ornekler

Abridged Declaration of Independence
A Declaration By the Fepresentames of the United Stams of Amenca inGenera Congress Assembled.
When i the course of human eventsitbecomes necessary for a people 1o advance from that subordnation m
whachthey have htherio remaned, and to assum e among pow ers of the sarth the equal and mdependent saaon (PEUP|E1 2}
to whach the laws of natore and of nanre's god entide them, a decertt respect to the opinions of mankind
:rm:[uue:ﬂ'nt E1-r_1.' shioil d dec] = e the cause :-'-\'hi.:h:mpfl tham Ihf;l'fs_:r i d (gﬂvern mE nt, E]
We hold these truths to be self-evident; that all men are oreated equal andindependent; that from that equal
erestion they denve nghts inherent and mahenable among which are the preservanon of lifie, and liberny, and ; [ESSIJITIET 1 }
the pursuit of happiness, hat to secure thess ends, govermments xémstinged ammgmen denvng thar just h‘ t 2
power from the consent of the govemed; that whenever anvform of governm ent shall become destructive of ( IS ﬂrm }
these ends it is the nght of the people to alter or to dbolish it, and toinstinge new govenment, laving it's
Foundat on on such principles and orgsnizing iCs power in such form, 2510 them shall seem mos lkdy o ofea
their safety and happiness. Prodence indeed wall dictate that govermments long ¢ sabli shed should not be
changed for light and transient causes and acoordingly all sxpen ence hath shewn tha mankand are more
disposed to affer while svils are afferalis than to nght them salves by abolishing the form s to whoch they are
accustomed But when 2 long tramn of sbuses and unrpations, begun at 2 dsingushed peniod and pursang
imanably the same obyect, evinces a deaen to recuce them to arbitrany power, 1£15 thelr nght, 1t 15 thear doty, to
theerw of 7 sueh goverren ent and o provids new gusrds for Nore secunny. Such has been the patiert nffenngs
of the colomes; and suchi s now the necesaty wihich constramns them o expunge their former stens of
governm ent the history of hus present mapestyis a histony of unremitng inyunes and urrpations, among whach
no one fac stands sinsle or solitary to contradict the uniform tenor of the rest all of whech have in direct obyect
the establishm ent of an absolute turanemy over these states. To prove thas 1ot facts be submitted 1o & candd
world, for the tngh of which we pledae a fath vet unsullied by falsehood
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Map ve Reduce Tasklar!

Map task

= Record Reader: input formattan tretilen input spliti recordsa
donusturur. Mapper a datayi k,v cifti olarak gonderir.

= Mapper: (key, value) pairs

= Combiner (optional): (1950, 10), (1950, 23), (1950,20) -> (1950,
23): bir mapper ciktisindaki k,v yi local olark reduce eder

= 3 kere (hello, 1) gondermek yerine (hello, 3) gondermek
= Partitioner key.hashCode()%(# of reducer)

Reduce task

= Shuffle & Sort (items are sorted by the key values)

= Reducer

= Qutput format
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Hadoop Her Is icin Uygun Degildir

Transaction lari islemek (random access yok,
sequential ve streaming access var)

s paralellestirilemiyorsa iyi degil

Dustk gecikmeli veri erisimi (low latency data
access) icin iyi degil

Bircok ufak dosyanin islenmesi icin uygun degil
Ufak veriler Gzerinde yogun hesaplamali isler
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Build, Install and Configure Eclipse Plugin for

Apache Hadoop

http://www.srccodes.com/p/article/47/build-install-c
onfigure-eclipse-plugin-apache-hadoop

https://www.mapr.com/blog/basic-notes-on-configuri
ng-eclipse-as-a-hadoop-development-environment-for
-mapr

https://dzone.com/articles/running-hadoop-
mapreduce
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http://www.srccodes.com/p/article/47/build-install-configure-eclipse-plugin-apache-hadoop
http://www.srccodes.com/p/article/47/build-install-configure-eclipse-plugin-apache-hadoop
https://www.mapr.com/blog/basic-notes-on-configuring-eclipse-as-a-hadoop-development-environment-for-mapr
https://www.mapr.com/blog/basic-notes-on-configuring-eclipse-as-a-hadoop-development-environment-for-mapr
https://www.mapr.com/blog/basic-notes-on-configuring-eclipse-as-a-hadoop-development-environment-for-mapr

Diller: Pig ve Hive

Benzerlikler

= Hadoop ustunde calisirlar.

" Yuksek seviye dilleri MapReduce job'a ¢evirme
= Daha az kod

= Random yazma/okuma ve low latency sorgu
saglamazlar
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Sonuc

Ongoruler
= BlUyuk veri daha da bluylimeye devam edecek.

= Buyuk veriden bilgi Uretebilecek sirketler daha cok
kazanacak.

= Buyuk veriden bilgi tretebilecek kisiler daha kolay
ve daha lyi sartlarda isler bulabilecek.

= Veri bilimcisi, buyuk veri analisti vb.
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