& BI CONSULTING

p—
£ ] [ ﬂa » “'e“’-;"i“‘:',
e AL TS 2:': R o[ 4N 7 [ TR ”J
ey ol 88 o i oI
T e X 0 b L
W N = ' : et i Frer Tk
- L &,7’ s // g ‘

/M" W
R~
il . . &

The Big Connection - R and Big Data

Bence Arato

rstats.budapestbi.hu


mailto:arato@biconsulting.hu

& BI CONSULTING

R and Big Data

HDFS Node

|

HDFS Node

E~§~§

APACHE HADOOP

HDFS Node




© BI CONSULTING SQL on Big Data

e SQL on Hadoop — why?
e Familiar interface for most users

e Bl tools (like Tableau, Power Bl etc) also
uses SOQL to connect

e Many different engines

e Hive, Impala, Drill, Presto, ...

e Most offers ODBC/JDBC driver, usable
from R
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Hadoop Apache Project Commercial Support Tracker December 2017

Amazon Cloudera Hortonworks MapR MEP

EMR 5.11 CDH 5.13 Google HDP 2.6.2 3.0.1
Total supported projects
Apache HDFS 2.7.3 2.6.0 2.8.1 273 AP|
Apache Mapreduce 273 26.0 2.8.1 2.7.3 2.7.0+
Apache YARN 2.7.3 2.6.0 2.8.1 2.7.3 2.7.0+
Apache Hive 2.3.2 1.2 2.1.1 2.1.0 2.1.1
Apache Pig 0.17 0.12.0 0.16.0 0.16.0 0.16
Apache Spark 2.2.1 2.2 2.2.0 2.1.1 2.1.0
Apache Avro X 176 1.8.2 1.7.5 174
Apache Flume X 1.7.0 1.7.0 15.2 1.7
Apache HBase 1.3.1+53 1.2 1.3.1 1.1.2 1.1.8
Apache Kafka X 0.11 0.11.0.1 0.10.1.2 0.9 (Streams)
Apache Oozie 430 41.0 43.0 42.0 43.0
Apache Parquet X 1.51 1.9.0 131 131
Apache Sqoop 146 148 1994 146 146
Apache Zookeeper 3.4.10 345 346 346 345
Hue 4.0.1 4.00 3.11.0 26.1 3.12

Hadoop distributions may have a preferred engine (for
example Hortonworks -> Hive, Cloudera -> Impala)

blogs.gartner.com/merv-adrian/2017/12/29/december-2017-tracker-wheres-hadoop
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® Steps for trying Impala-based access
e Download the Cloudera QuickStart VM
e Download the Impala ODBC driver

Products Solutions
ClOUdera PRODUCTS SOLUTIONS MORE 2@ P cloudera " ns

Impala ODBC Connector
2541 for Cloudera
Enterprise

QuickStarts for CDH 512

Virtualized clusters for easy installation on
your desktop! Get Started Now

Cloudera QuickStart VMs (single-iode cluster) make it easy to
quickly get hands-on with CDH for testing, demo, andiself

The Cloudera ODBC Driver for Impala enables your ehterprise
learning purposes, and include Cloudera Managef for managing Intalligence (B1)
your cluster. Cloudera QuickStart VM also includes a tutorial,

sample data, and scripts for getting started.

The driver a S 3 ting Open Database
Connectivity (ODBC, T on into SOL and
passing the SOL queries to the underlying Impala éngine.

loudera QuickStarts, deployed via Docker containers or VMs, are not

intended or supported for use in production. **

" Cloudera provides the latest release of its software as a free download as
Quickstart VMs. Older versions will not be available for download. The current

Thank you for downloading the Impala ODBC Connector for Cloudera Enterprise

stalled Products Getting Started

Connector Documentation
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e The ODBC R Package
e DBI interface for ODBC
e Maintained by Rstudio

&« C {7} | & Secure | hitps;//db.rstudio.com/odbc/

Databases using R frorr Studio

Packages

dplyr

> odbc package is to provide a DBl-compliant interface to O

vit d a

DBl s for an efficient, easy

odbc

C++ library.

poo
Usage
dbplot
All of the following examples assume you have alr

=ated a connection con . See

Tl for more information on establishing a connection.

TABLE AND FIELD INFORMATION

Connections Pane

dbListTables() isused for listing all existing tables in a datab

Professional Drivers

dbListTables(con)
Best Practices

#t List tables beginning with f
Setting up ODBC Drivers dblListTables(co table_name f3

Run Queries Safely # List all fields in the 'flights' database

dbListFields(co flights")

Securing Deployed Content
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library(odbc)
library(DBI)

drv <- odbc::odbc()

con <- dbConnect(drv,
driver = "Cloudera ODBC Driver for Impala",
host = "localhost",
port = 21050,
database = "default",
uid =",
pwd ="

)

#list available tables
dbListTables(con)
dbListTables(con, table_name = "%port%") 7
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# list fields
dbListFields(con, "airports")

# Load all data from SQL into a local data.frame
df airports <- dbReadTable(con, "airports")

str(df_airports)

# Read data using an SQL query
guery_results= dbGetQuery(con, "select * from airports where faa='SFO")

head(query_results)

query_results= dbGetQuery(con, "select * from airports where name like '‘%cLondon%"")

head(query_results)
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® The implyr package
e dplyr SQL backend for Impala
e Developed by Cloudera, lan Cook
e Uses the ODBC connector for data access

CIOUdera Products Solutions Downloads More

Cloudera Engineering Blog

Best practices, how-tos, use cases, and internals from Cloudera Engineering and t

— Ea

implyr: R Interface for Apache Impala

New R package implyr enables R users to query Impala using dplyr.

Apache Impala (incubating) enables low-latency interactive SQL queries on data stored

n HDFS, Amazon S3, Apache Kudu, and Apache HBase. With the availability of the R

package implyr on CRAN and GitHub, it's now possible to query Impala from R using the 9
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# packages
install.packages("implyr")
library(odbc)
library(implyr)
library(dplyr)

drv <- odbc::odbc()

impala <- src_impala(

drv = drv,

driver = "Cloudera ODBC Driver for Impala”,
host = "host",

port = 21050,

database = "default",

uid = "username”,

pwd = "password"

)

# list available tables
src_tbls(impala)
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# create airports reference
airports_tbl <- tbl(impala, "airports")
airports_tbl

# Running SQL - refresh Impala metadata
dbExecute(impala, "refresh airports")

# Query data using SQL
airport_cnt <- dbGetQuery( impala, "select count(*) from airports")
airport_cnt

airport_sfo <- dbGetQuery( impala, "select * from airports where faa='SFQO")
head(airport_sfo)

# same using dplyr
airports_tbl %>% filter( FAA =="SFQO")
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Languages Used for Spark

2014 Languages Used 2016 Languages Used

84% 65% 62%

h Scal S e pyth
& python ! cala =’ e python R

Java

+ Everyone uses SQL (95%)

#databricks
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Language Scala, Java, Python
APls
SparkR
ML Pipelines
Spark ML
Analysis _ DataFrames
APl Datasets
MLIib
c Resilient Distributed Datasets (RDDs)
are
APl . acnn
Spork” Core
g¢databricks

13
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® R access for Spark (examples)
e SparkR (Databricks)
e RevoScaler (Microsoft)
e sparklyr (Rstudio)

B SoeR Dvervm x n €« c 0

€« C O @ secw ttps.//docs databricks.com

Databricks

SparkR Qverview

User Guide
We will cover the following topics in this overview Extensions
Installation
R — - i

Databricks alsa supports sparklyr, please see the documentation for more information.

ting SparkR Dataframes

Frame Operat

Machine Leari SparkR in Databricks Notebooks

SparkR Tute

16 SparkR Fur

GraphXa

Deep Leaming

14
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Data Science in Spark with Sparklyr : : CHEAT SHEET

Intro

sparklyr s sn Rinterface for Apache Spark™,
it provides a complete dplyr backend and the

optiontog
statement.

Spark’s MLIib or H20 Sparkling Water.

Starting with version 1.044, RStudio Desktop,
Server and Pro include integrated support for
the sparklyr package. You can crezte and
manage connections to Spark clusters and local
Spark instances from inside the IDE.

RStudio Integrates with sparklyr

Environment  Mistory Spark —
= " Sparkli llop M
local

hive_iris

spark_iris

spark_mtcars

Cluster Deployment
MANAGED CLUSTER

er Nodes

Data Science Toolchain with Spark + sparklyr

Und

Import Tidy Transform Visualize Communicate
- ExportanR - dplyrverb Transformer Callect datainto - Collect data
DataFrame - Direct Spark function R for plotting into R
- Read a file SQL (DBI) « Share plots,
- Read existing » SDF function e documents,
Hive table (Seala API) + Spark MLIib and apps
* H20 Bxtension
Getting Started
LOCAL MODE (Mo cluster required) ON AYARN MANAGED CLUSTER

1. Install a local version of Spark:
spark_install ("2.0.1")

. Open a connection
sC <- spark_connect (master ="local")

[}

ON AMESOS MANAGED CLUSTER

1. Install RStudio Server or Pro on one of the
existing nodes

[

Locate path to the cluster's Spark directory

w

Open a connection
spark_connect{master="[mesos URL]",
version =*1.6.2", spark_home =
[Cluster's Spark path])

USING LIVY (Experimental}
The Li ication should be
running on the cluste

—-

[

Connect to the cluster
sc =- spark_connect(method = "livy",
master = "http://host:port”)

1. Install R5tudio Server or RStudio Pro on
one of the existing nodes, preferably an
edge node

2. Locate path to the cluster's
Dir tnermally is */usy/

3. Open a connection
spark_connect{master="yarn-client”,
version=%1.6.2", spark_home=
[Cluster's Spark path])

ON A SPARK STANDALONE CLUSTER

1. Install RStudio Se or RStudio Pro on
one of the existing nodes or a serverin the
same LAM

. Install a local version of Spark:
spark_install (version=*2.0.1")

]

3. Open a connection
spark_connect{master="spark://
host:port, version ="2.0.1",
spark_home = spark_home_dir())

Tuning Spark
EXAMPLE CONFIGURATION

config <- spark_config()
tspark.executor.cores < 2

config =config. version = "2.0.17)

Bstudia® is a trademark of BStudio, Inc. « CCBY SA RStudio » info@rstudio.com + 844-448-1212 » rstudio.com + Learn mare at spark.rstudio.com « sparklyr 0.5 « Updated: 2016-12

IMPORTANT TUNING PARAMETERS with defaults

utarinstances
torextralavaOptions

= sparklyr.shell. executor-memol
» sparklyr shell driver-memary

cutorheartbeatinterval 10s

Using
sparklyr

A brief example of a data analysis using
Apache Spark, R and sparklyr in local mode

set.seed(100)
spark_install{"2.0.1")
sC <- spark_connect(master="local”)

<- copy_tolsc, iris, "spark_iris’,
write = TRUE]

< sdf_partition|

import_| 5, testing=0.5)

sdf_register(partition_iris,
o spark_iris_training","spark_iris_test"))

test_iris < tbl(sc,'spark_iris_test")

pred_iris =
model_iris
collect

sdf_predict|

spark_disconnect(zc)

www.rstudio.com/resources/cheatsheets

15



