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1. Co st to Big Data?
2. Ako pracovat s Big Data?
3. Aké néastroje existuja?



Big Data

e data is the new oil
e vSetci generujeme déta

¢ kolko senzorov ma napr. smartphone?

e problem nie je generovat data, ale ich spracovat!



Big Data — definicia
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¢ ukladanie velkého mnozstva dat
e spracovanie dat v rozumnom case

e Skalovatelnost



Big Data systémy — superpocitac

e vertikalne skalovanie



e horizontalne skalovanie
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e pre kazdy typ prace existuje mnoho nastrojov
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Transferring

e presun dat zo zdrojov (zariadenia, databazy, stbory,
webové stranky, . ..)

e aktivne alebo pasivne presiivanie

e vadsinou mame moznost predspracovania dat (filtrovanie,
transformécia)




Storage

e CAP Theorem
e consistency — kazdy uzol méa rovnaky pohlad na data,
vzdy vrati najnovsi Gspesny zapis
e availability — kazdy uzol vrati odpoved v rozumnom ¢ase
e partition tolerance — systém dokaze pracovat aj pri
vypadkoch
e v distribuovanom prostredi proti sebe "bojuja"
consistency a availability

e nemoOzeme zaroven garantovat, ze vzdy vratime odpoved, a
Ze vratena informacia je spravna



e Distributed File Systems
e subory

@ ceph

e Relational Database Management Systems
e StruktlUrované data

e SQL

@ Greenplum MyS&‘ Cluster
VOLTDB @ Cockroachos



Storage — NoSQL Database Management Systems

Nepotrebuji preddefinovant schému
e Key-Value stores

e typicky operacie put, get, delete
e rychle

@ redis sriak

e Document stores

o Key-Value, kde Value mé Struktdru (JSON, XML, ...)
e moznost komplexnejsich dotazov

db.users.find( { name: "Martin" } )
.
monego -
g elasticsearch



Storage — NoSQL Database Management Systems

e Column-family stores
e column families s riadkami
e kazdy riadok je Key-Value, kde Value je mnozina stipcov
(meno-hodnota)
e dotazovanie podobné SQL

/W AP ACHE
S HBAS A
cassandra

e Graph databases
o ukladaji vrcholy a hrany medzi nimi (mézu mat atribdty)
e dotazovanie typicky cez jazyk Cypher alebo Gremlin

MATCH (martin:Person {name:"Martin"})
-[:FRIEND]-(mutualFriend:Person)
-[:FRIEND] -(tomas:Person {name:"Tomas"})

RETURN mutualFriend

QDGOQJ G JanusGraph



e Multi-model databases

o ulahcuju tzv. polyglot persistence
e viacero typov databaz v jednej
e dotazovanie podobné SQL

A
@ ArangoDB = QOrientDPB’
-y

e Specializované databazy
e Time-series, Spatial, ...
o tato funkcionalita moéze byt uz zahrnutd v inych
databazach



Vypocty musia byt paralelizovatelné!

e davkové spracovanie
MERLEERES

pridové spracovanie @ STORM

grafové spracovanie

vysokourovnovejsie
spracovanie

vieobecne (&elové i
spracovanie Apache Flink 3POF



class WordCountMapper extends Mapper [DObject,Text ,Text,IntWritable]
{
override
def map(key:0bject, value:Text,
context :Mapper [Object ,Text ,Text,IntWritable]#Context) =
{
value.toString () .split ("\\W+")
.map(word => context.write(new Text(word), new IntWritable(1)))
}
}

class WordCountReducer extends Reducer [Text,IntWritable,Text,IntWritable]
{
override
def reduce(key:Text, values:java.lang.Iterable[IntWritable],
context:Reducer [Text,IntWritable,Text ,IntWritable]#Context) =
{
val sum = values.foldLeft(0) { (t,i) => t + i.get }
context.write(key, new IntWritable(sum))
}
}



public void compute(Iterator<DoubleWritable> msglterator)

if (getSuperstep() == 0)
{

setVertexValue (new DoubleWritable (Double.MAX_VALUE));
+
// if you are a source vertex, set min to 0, else infinity
double min = (getContext().getConfiguration()

.getLong (SOURCEID, SOURCEIDDEFAULT)
== pgetVertexId().get()) 7 0d : Double.MAX_VALUE;

while (msglterator.hasNext()) // read all received messages

{

min = Math.min(min, msglterator.next().get());
}
if (min < getVertexValue().get())
{

setVertexValue (new DoubleWritable(min));
// send a message to all neighbors
for(Edge<LongHritabla, FloatWritable> edge
getOutEdgeMap () . values ())
{
sendMsg (edge . getDestVertexId (),
new DoubleWritable(min + edge.getEdgeValue().get()));
}
}
voteToHalt (); // set to inactive



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



val counts = textFile
.flatMap (_.split ("\\W+"))
.map(_, 1)

.reduceByKey(_ + _)



1. Co st to Big Data?
e new oil
o 4V
o vela aplikacnych domén
2. Ako s nimi pracovat?
e superpocitac vs cluster
o veeeela nastrojov Q
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