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Computacao em Nuvem e Big Data

» Foco da aula de hoje:
Processamento de grandes massas de dados na nuvem
utilizando Apache Spark

Fonte: https://blog. jejualan.com/wp-content/uploads/2018/03/cloud-computing-1924338_1280.png


https://blog.jejualan.com/wp-content/uploads/2018/03/cloud-computing-1924338_1280.png

MapReduce

Visao colorida
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http://www.cs.uml.edu/~jlul/doc/source/report/MapReduce.html


http://www.cs.uml.edu/~jlu1/doc/source/report/MapReduce.html

Word Count

The overall MapReduce word count process

Input Splitting Mapping Shuffling Reducing Final result
Bear, 1 Bear, 2
Deer, 1 Bear, 1
River, 1
Car, 1
Car, 1 Car, 3 Bear, 2
Deer Bear River Car, 1 Car, 1 = Car, 3
Car Car River Car, 1 Deer, 2
Deer Car Bear River, 1 ‘ ‘ River, 2
Deer, 1 ‘ Deer, 2 ‘
Deer, 1
Deer, 1
Deer Car Bear Car, 1
Bear, 1 River, 1 River, 2
River, 1

http://www.cs.uml.edu/~jlul/doc/source/report/img/MapReduceExample.png


http://www.cs.uml.edu/~jlu1/doc/source/report/img/MapReduceExample.png
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https://commons.wikimedia.org/w/index.php?curid=2776582

Page Rank

Simula o comportamento de um random sufer

» digita urls de tempos em tempos
» segue links aleatoriamente
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N
PR(x) = (1 —d)+d>_ PR(t)/L(t)

i=1

v

PR(x) page rank da pagina x

d fator de amortecimento

N numero de paginas que apontam para a pagina x
L(t;) nimero de links distintos que uma pagina aponta
Varias iteragbes até a convergéncia
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MapReduce: varias interagoes
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A a Latest News
Apache Spark™ is a fast and general engine for large-scale
Spark 2.1.1 released (May 02,

data processing. 2017)
Spark Summit (June 5-7th,

2017, San Francisco) agenda
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Speed

Run programs up to 100x faster than = Hadoop posted (Jan 04, 2017)
Hadoop MapReduce in memory, or 10x o = Spark ZS;::( 2.1.0 released (Dec 28,

faster on disk. 0.9

Running time (s)
8 8

Archive
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Apache Spark has an advanced DAG execution engine that

. : ! Logistic regression in Hadoop and Spark
supports acyclic data flow and in-memory computing.
Download Spark




Como o Spark consegue ser tao mais rapido?

Resilient Distributed Datasets

Spor‘l'g

SRR S SmEE S S

Carol McDonald: An Overview of Apache Spark

» RDD: principal abstracdo em Spark
» Imutavel
» Tolerante a falhas



Operacoes com RDDs

» Muito mais do que Map e Reduce
» Transformagodes e Agoes

http://databricks.com


http://databricks.com

SparkContext

Driver Program

sc=new SparkContext
rDD=sc.textfile(“hdfs://...”)
rDD.map

SparkContext

cluster

Carol McDonald: An Overview of Apache Spark



SparkContext

RDDs e partigées

Partition 2
R——

http://www.cs.berkeley.edu/~matei/papers/2012/nsdi_spark.pdf


http://www.cs.berkeley.edu/~matei/papers/2012/nsdi_spark.pdf

Algumas transformacoes simples

map (func) todo elemento do RDD original sera
transformado por func
flatmap (func) todo elemento do RDD original sera
transformado em 0 ou mais itens por func
filter(func) retorna elementos selecionados por func
groupByKey () Dado um dataset (k, v)

retorna (k, lterable<v>)
reduceByKey (func) Dado um dataset (k, v) retorna outro,
com chaves agrupadas por func
sortByKey (ascending) | Dado um dataset (k,v) retorna outro,
ordenado em ordem ascendente

ou descendente

Veja mais em Spark Programming Guide: Transformations



http://spark.apache.org/docs/latest/programming-guide.html#transformations

Algumas agoes

count () retorna o nimero de elementos no dataset
collect() | retorna todos elementos do dataset
take (n) retorna os n primeiros elementos do dataset

Veja mais em Spark Programming Guide: Actions



http://spark.apache.org/docs/latest/programming-guide.html#actions

PySpark

» Spark pode ser utilizado com Scala, Java ou Python
» Veja Spark Quick Start
» Pode ser mais facil aprender com shells...
» python shell
> pyspark
» Instalagao (bem simples!!!)
$ wget http://ftp.unicamp.br/pub/apache/spark/spark-2.3.1/spark-2.3.1-bin-hadoop2.7.tgz
$ tar spark-2.3.1-bin-hadoop2.7.tgz
$ cd spark-2.3.1-bin-hadoop2.7
$ bin/pyspark

@ python’


http://spark.apache.org/docs/latest/quick-start.html

Primeiro RDD

textFile = sc.textFile("SomeFile.txt")

Welcome to
Carol McDonald: An Overview of Apache Spark

/o /7

NN N

[/ __/\_,/-/ /_/\_\ version 2.3.1
/-1

Using Python version 2.7.15 (default, May 16 2018 17:50:09)
SparkSession available as ’spark’.
>>> lines = sc.textFile("tcpdump.list");



DARPA Intrusion Detection Evaluation

MIT Lincoln Laboratory: DARPA Intrusion Detection Evaluation - Mozilla Firefox 000
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DARPA Intrusion Detection Documentation
Evaluation >
. DataSets» 1998 DARPA Intrusion Detection Evaluation
- 19982 The following three talks presented by MIT Lincoln Laboratory in December 1998 summarize the
+1999> evaluation.
- 2000>

+ Introduction to the Evaluation [ppt]

= Documentation + Summary and Plans for 1999 [pd]
The official guidelines for the 1998 DARPA evaluation were first made available in March 1998 and
were updated throughout the following year.
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Varios conjuntos de dados, com ataques documentados



DARPA Intrusion Detection Evaluation
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DARPA Intrusion Detection Evaluation

Start Start Src Dest Src Dest Attack

Date Time Duration Serv Port Port IP IP Score Name
1 01/27/1998 00:00:01 00:00:23 ftp 1765 21 192.168.1.30 192.168.0.20 0.31 -
2 01/27/1998 05:04:43 67:59:01 telnet 1042 23 192.168.1.30 192.168.0.20 0.42 -
3 01/27/1998 06:04:36 00:00:59 smtp 43590 25 192.168.1.30 192.168.0.40 12.0 -
4 01/27/1998 08:45:01 00:00:01 finger 1050 79 192.168.0.40 192.168.1.30 2.56 guess
5 01/27/1998 09:23:45 00:00:01 http 1031 80 192.168.1.30 192.168.0.40 -1.3 -
7 01/27/1998 15:11:32 00:00:12 sunrpc 2025 111 192.168.1.30 192.168.0.20 3.10 rpc
8 01/27/1998 21:53:17 00:00:45 exec 2032 512 192.168.1.30 192.168.0.40 2.95 exec
9 01/27/1998 21:58:21 00:00:01 http 1031 80 192.168.1.30 192.168.0.20 0.45 -
10 01/27/1998 22:57:53 26:59:00 login 2031 513 192.168.0.40 192.168.1.20 7.00 -
11 01/27/1998 23:57:28 130:23:08 shell 1022 514 192.168.1.30 192.168.0.20 0.52 guess
13 01/27/1998 25:38:00 00:00:01 eco/i - - 192.168.0.40 192.168.1.30 0.01 -



Como verificar as primeiras linhas de um RDD

Acao take(n)

>>> lines = sc.textFile("tcpdump.list")
>>> lines.take(5)

[u’1 06/02/1998 00:00:07 00:00:01 http 2127 80 172.016.114.207 152.163.214.011 0 -, u’2
06/02/1998 00:00:07 00:00:01 http 2139 80 172.016.114.207 152.163.212.172 0 -’, u’3 06/02/1998
00:00:07 00:00:01 http 2128 80 172.016.114.207 152.163.214.011 0 -’, u’4 06/02/1998 00:00:07
00:00:01 http 2129 80 172.016.114.207 152.163.214.011 0 -’, u’5 06/02/1998 00:00:07 00:00:01
http 2130 80 172.016.114.207 152.163.214.011 0 -’]

>>> for x in lines.take(5) :
. print x

1 06/02/1998 00:00:07 00:00:01 http 2127 80 172.016.114.207 152.163.214.011 0 -
2 06/02/1998 00:00:07 00:00:01 http 2139 80 172.016.114.207 152.163.212.172 0 -
3 06/02/1998 00 07 00:00:01 http 2128 80 172.016.114.207 152.163.214.011 0 -
4
5

06/02/1998 00 07 00:00:01 http 2129 80 172.016.114.207 152.163.214.011 0 -
06/02/1998 00:00:07 00:00:01 http 2130 80 172.016.114.207 152.163.214.011 0 -
>>>



Como listar um RDD inteiro

Aga0 collect()

>>> for x in lines.collect() :
. print x

1 06/02/1998 00:00:07 00:00:01 http 2127 80 172.016.114.207 152.163.214.011
2 06/02/1998 00:00:07 00:00:01 http 2139 80 172.016.114.207 152.163.212.172
3 06/02/1998 00:00:07 00:00:01 http 2128 80 172.016.114.207 152.163.214.011
4 06/02/1998 00:00:07 00:00:01 http 2129 80 172.016.114.207 152.163.214.011
5 06/02/1998 00:00:07 00:00:01 http 2130 80 172.016.114.207 152.163.214.011
6 06/02/1998 00:00:07 00:00:01 http 2131 80 172.016.114.207 152.163.214.011
7 06/02/1998 00:00:07 00:00:01 http 2132 80 172.016.114.207 152.163.214.011
8 06/02/1998 00:00:07 00:00:01 http 2136 80 172.016.114.207 152.163.214.011
9 06/02/1998 00:00:07 00:00:01 http 2137 80 172.016.114.207 152.163.212.172
10 06/02/1998 00:00:07 00:00:01 http 2138 80 172.016.114.207 152.163.212.172
11 06/02/1998 00:00:07 00:00:01 http 2140 80 172.016.114.207 152.163.214.011
12 06/02/1998 00:00:07 00:00:01 http 2141 80 172.016.114.207 152.163.214.011
13 06/02/1998 00:00:07 00:00:01 http 2177 80 172.016.114.207 152.163.212.172
14 06/02/1998 00:00:07 00:00:01 http 2178 80 172.016.114.207 152.163.214.011
15 06/02/1998 00:00:07 00:00:01 http 2242 80 172.016.114.207 152.163.214.011
16 06/02/1998 00:00:59 00:00:01 ntp/u 123 123 172.016.112.020 192.168.001.010 0 -
17 06/02/1998 00:01:01 00:00:01 eco/i - - 192.168.001.005 192.168.001.001 0 -
18 06/02/1998 00:01:21 00:00:01 http 2305 80 172.016.114.207 207.077.090.015
19 06/02/1998 00:01:22 00:00:01 http 2306 80 172.016.114.207 207.077.090.013
20 06/02/1998 00:02:32 00:00:01 http 2307 80 172.016.114.207 152.163.214.011
21 06/02/1998 00:02:33 00:00:01 http 2376 80 172.016.114.207 152.163.214.011
22 06/02/1998 00:02:33 00:00:01 http 2314 80 172.016.114.207 152.163.214.011
23 06/02/1998 00:02:33 00:00:01 http 2590 80 172.016.114.207 152.163.212.172
24 06/02/1998 00:02:33 00:00:01 http 2377 80 172.016.114.207 152.163.214.011
25 06/02/1998 00:02:33 00:00:01 http 2378 80 172.016.114.207 152.163.214.011
26 06/02/1998 00:02:33 00:00:01 http 2441 80 172.016.114.207 152.163.214.011
27 06/02/1998 : : http 2505 80 172.016.114.207 152.163.214.011
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Como filtrar um RDD

Transformacgao filter ()

textFile = sc.textFile("SomeFile.txt”)

Transformations

linesWithSpark = textFile.filter(lambda line: "Spark” in line)

Carol McDonald: An Overview of Apache Spark



Revisao rapida de Python

Fungdes lambda e filter ()

Funcgdes lambda: fungbes que nao recebem um nome em
tempo de execucao

>>> def impar(x)

return x %.2 1= 0 " pgthOﬂ

>>> lista = range(1,10)

>>> print lista

(1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> filter (impar, lista)
[1, 3, 5, 7, 9]

>>> filter (lambda x: x % 2 != 0, lista)
[1, 3’ 5, 7’ 9]



Como filtrar um RDD

>>> lines = sc.textFile("tcpdump.list")

>>> telnet = lines.filter(lambda x: "telnet" in x)
>>> for x in telnet.collect():
print x

>>> http = lines.filter(lambda x: "http" in x)
>>> http.count ()



Revisao rapida de Python

Operagdes com Strings

Comandos Saida
astring = "Spark"

print astring Spark
print len(astring) 5
print astring[0] S
print astring[1:3] pa
print astring[3:] rk
print astring[0:5:2] Sak

print astring[::-1] krap$S



Comandos

uline = u" GNU is not Unix.

1 = [uline]
print 1

line = str(1[0])
1 = [line]

print 1

line = line.strip()
print line

words = line.split()
print words

print words[1]

Python: Mais operacoes com Strings

Saida

[u’ GNU is not Unix ]
[’ GNU is not Unix 7]

GNU is not Unix.

[’GNU’, ’is’, ’not’, ’Unix’]
is

@ python’



Como trabalhar com pares (chave, valor)

Como encontrar o servigo mais utilizado

>>> pairs = lines.map(lambda x: (str(x.split()[41), 1))
>>> totalByService = pairs.reduceByKey(lambda a,b: a + b)
>>> inverted = totalByService.map(lambda (k,v) : (v,k))

>>> sortedPairs = pairs.sortByKey(False)



Escrevendo scripts para execucao fora da Shell

# —*- coding: utf-8 —*-

from pyspark import SparkContext, SparkConf
conf = SparkConf () .setAppName ("Pyspark Pgm")
sc = SparkContext(conf = conf)

lines = sc.textFile("tcpdump.list")

for x in lines.collect()
print x

$ bin/spark-submit script.py



Deteccao de intrusoes
Quais dados seriam interessantes?

v

Tentativas de acesso a servigos pouco seguros?
Muitos acessos por hora de um dado servi¢o?
Lista de conexdes de curta duragao?

v

v



Qual a plataforma mais adequada?

Apache Spark™ - Lightning-Fast Cluster Computing - Mozilla Firefox SINIE
o+
k apache.org 3% | @ |[Q searcl

/ <x Apache Spark™ - Light x

€0

Runs Everywhere J\Z
Spark runs on Hadoop, Mesos, sAp”cCN)ErK

standalone, or in the cloud. It can access

diverse data sources including HDFS, %
Cassandra, HBase, and S3. S

cassandra
gi AR ACH

You can run Spark using its standalone cluster mode, on EC2, on MESOS = EE

Hadoop YARN, or on Apache Mesos. Access data in HDFS,
Cassandra, HBase, Hive, Tachyon, and any Hadoop data source.
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Databricks

» Empresa fundada pelo time que criou o Spark
» Community edition

Ambiente para experimentos iniciais

Uso gratuito

Mini 6GB cluster

Confira esta opgao em
https://databricks.com/try-databricks

vV vyvyy



https://databricks.com/try-databricks

» Instale o Spark
» Obtenha uma versao do darpa dataset ou outro arquivo de
complexidade similar
» Elabore questdes interessantes e opere com os dados
» Uso de transformages: map, reduceByKey, sortByKey
» Entrega de codigo e relatério via Moodle

» Veja mais intrucoes em http://www.ic.unicamp.br/
~islene/2018-inf550/explorando-spark.html


http://www.ic.unicamp.br/~islene/2018-inf550/explorando-spark.html
http://www.ic.unicamp.br/~islene/2018-inf550/explorando-spark.html

Referéncias

» Python Tutorial
» Apache Spark
» Spark Programming Guide
» Clash of Titans: MapReduce vs. Spark for Large Scale
Data Analytics, Juwei Shi e outros, IBM Research, China


https://docs.python.org/2/tutorial
spark.apache.org
http://spark.apache.org/docs/latest/programming-guide.html

