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1. Hadoop
2. Nastroje Hadoop ekosystému



e HDFS - distribuovany file system

e MapReduce — framework na definovanie tlohy na
spracovanie dat

e YARN — framework na vykonanie tlohy (kde? ako?)
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Uzivatel napiSe program

Tento program sa
posle do clusteru

YARN zisti, kde
vykonat vypodet



Hadoop — moznosti instalacie

e Standalone

e defaultne
e jeden stroj, jeden proces
e super na debugging MapReduce programov

e Pseudo-Distributed

e jeden stroj, viacej procesov

e vyuziva HDFS a YARN

e stale super iba na testovanie programov
e Fully Distributed

o cluster

o tazsie sa konfiguruje

o typicky produkiné prostredie



e Hadoop distribtcie
o [ahSia instalacia a konfiguracia
e viacero nastrojov Hadoop ekosystému

cloudera [AAYA\E(RS




e HDFS
e MapReduce
e YARN



e HDFS

e MapReduce
e YARN



e cluster, na pracu s velkymi datasetmi
e davkové spracovanie

e odolnost proti chybam (vypadok stroja, . ..)



e Data Nodes — obsahuji data
¢ Name Node — obsahuje info, kde tie data najdeme



Velky subor




Velky subor

defaultne 128 MB velkost

aky efekt by mala nizsia
velkost bloku?
paralelizmus, overhead
aky efekt by mala vyssia
velkost bloku?

overhead, paralelizmus




Data Node 1

Name node 1
BigFile01: Block 1: DN 1

Data Node 2 BigFile01: Block 2: DN 1
BigFile01: Block 3: DN 2

BigFile01: Block 4: DN 2

BigFile01: Block 5: DN 3

Data Node 3

BigFile01: Block 6: DN 3




e ak crashne Data Node?

® ak crashne Name Node?



Data Node 1

Data Node 2

Data Node 3



Name node 1
BigFile01: Block 1: DN 1

BigFile01: Block 2: DN 1

BigFileO1: Block 3: DN 2

BigFile01: Block 4: DN 2

BigFile01: Block 5: DN 3

BigFileO1: Block 6: DN 3

BigFileO1: Block 1: DN 2

BigFile01: Block 2: DN 2

BigFileO1: Block 3: DN 3

BigFileO1: Block 4: DN 3

BigFile01: Block 5: DN 1

BigFile01: Block 6: DN 1




e defaultne 3 pre Fully Distributed mod, inak 1

o aky efekt by mal vyssi replikacny faktor?
spolahlivost, redundancia, efektivnost zapisov

o aky efekt by mal nizsi replikacny faktor?
redundancia, efektivnost zapisov, spolahlivost



® ak crashne Data Node?

e ak crashne Name Node?



HDFS — strata Name Nodu

bez Name Nodu nevieme, kde s data

Co sa da robit, aby sme z neho nestratili informacie?

A) stbory s metadatami
fsimage (snapshot file systému pri Starte)
edits (edity vo file systéme)
e dlho to trva
e B) ndhradny Name Node

e treba kazdy dany Casovy interval synchronizovat s
hlavnym Name Nodom



hadoop fs

podobné Linuxu: -Is, -mkdir, -touch, -cp, -mv, ...

z lokélneho file systému do HDFS: hadoop fs -put

z HDFS do lokélneho file systému: hadoop fs -get

hadoop fs -help



e HDFS
e MapReduce
e YARN



e programator definuje map a reduce
e map

e operacia, ktora sa da vykonat paralelne na Casti datasetu
e vracia key-value pary

e reduce
e operacia, ktora kombinuje vysledky map operacii
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e treba sa zamysliet nad dvomi otazkami:
1. aké key-value pary majd vychadzat z Mapperov?
2. ako skombinovat hodnoty s rovnakymi klGémi?



MapReduce — Java demo

e trieda Mapper
<input key type, input value type, output key type,
output value type>
e trieda Reducer
<input key type, input value type, output key type,
output value type>
e main
e trieda Job, ktord pouziva Mapper a Reducer
e pre objekt triedy Job treba nakonfigurovat niekolko
vlastnosti
e nasledne sa mdze spustit



e HDFS
e MapReduce
e YARN



koordinacia uloh v clustery
drzi si info o disku, RAM, CPU, ...

na zaklade tychto informacii rozhoduje o priebehu danej
dlohy

taktiez riesi preplanovanie uloh pri vypadkoch



e Resource Manager
e bezi na Name Node, ma na starosti cely cluster
e Node Manager

e bezi na Data Node, ma na starosti len svoj uzol
e kazdy Data Node ma svoj Node Manager



e subor nastrojov, ktoré sa ¢asom objavili okolo Hadoopu
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e SQL nad MapReduce — HQL

SELECT word, count (1) AS count FROM
(SELECT explode(split(cities, ’ 7))
AS word FROM users)tempUsers
GROUP BY word



Pig

e manipulacie dat nad MapReduce — Pig Latin

input = LOAD ’/users/cities.txt’
AS(sentence:Chararray) ;
words = FOREACH input
GENERATE FLATTEN(TOKENIZE(line,’ ’)
grouped = GROUP words BY word;
result = FOREACH grouped
GENERATE group, COUNT (words);



e column-family NoSQL databdza nad HDFS
e sam o sebe poskytuje len CRUD operéacie
e na dotazovanie treba pouzit iny nastroj (Hive, Drill, ...)



e SQL dotazovanie nad viacerymi tloziskami
e podporuje napr. HDFS, HBase, MongoDB, ...



e machine learning algoritmy



e koordinuje nastroje Hadoop ekosystému
e udrziava konfiguracie, poskytuje synchronizaciu, ...



1. Hadoop
e HDFS, MapReduce, YARN
2. Hadoop ekosystém Q

e v praxi treba vediet viac nastrojov
e Hive, Pig, HBase, Drill, ...
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