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Hadoop Landscape
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Spark Components

Apache Spark Core

¢ Spark Core is the underlying general execution engine for spark platform that all
other functionality is built upon. It provides In-Memory computing, cluster
management and referencing datasets in external storage systems.

Spark SQL
¢ Seamlessly mix SQL queries with Spark programs..
Spark Streaming

¢ Spark Streaming brings Apache Spark's language-integrated API to stream
processing, letting you write streaming jobs the same way you write batch jobs. It
supports Java, Scala and Python..

MLIib (Machine Learning Library)
¢ MLIib is a distributed machine learning framework above Spark.
GraphX

¢ GraphXis a distributed graph-processing framework on top of Spark. It also
provides an optimized runtime for this abstraction.



Spark deployments

Standalone Hadoop 2.x (YARN)  Hadoop V1 (SIMR)




Quick Intro to Apache Bigtop



What Is Bigtop?

Top level Apache project that
IS setting the

standard for build, testing,
packaging and

Integration of leading big
data

components

BIGTOP




Apache Bigtop Origins

Yahoo!, 2010
Working on Hadoop 0.20 stack

2011
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maintaining first commercial supported Hadoop distro




Foundation for commercial
Hadoop distros/services
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Deodorized build and development
Environment for Power



Challenge: Preparing build environmet

On all systems

« Java JDK 1.6
« Apache Ant

« Apache Maven
+ wget

o tar

« git

« subversion

* gcc

* QgCC-C++

* make

o fuse

« protobuf-compiler
« autoconf

« automake

+ libtool

« sharutils

« xmilto

Tool requirements for building Bigtop

Also on RPM-based systems

» |zo-devel

« zlib-devel

« fuse-devel

+ openssl-devel
* python-devel

o libxml2-devel

« libxslt-devel

» cyrus-sasl-devel
« sglite-devel

» mysql-devel

« openldap-devel
« rpm-build

* createrepo

« redhat-rpm-config (RedHat/CentOS only)

Also on DEB-based systems

libxslt1-dev
libkrb5-dev
libldap2-dev
libmysqglclient-dev
libsasl2-dev
libsqlite3-dev
libxml2-dev
python-dev
python-setuptools
liblzo2-dev
libzip-dev
libfuse-dev
libssl-dev
build-essential
dh-make
debhelper
devscripts
reprepro




Solution: Dockerize the entire developmer

Packaging Testing Deployment  Virtualization
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From source code to packages




Deodorized CI for Power



Dockerlized CI Infrastructure

* Immutable env 'l-? CentOS slave
e Fault tolerance cker
r? Fedora slave
Cker OpergWER
@ Jenkins ’ Tw Ubuntu slave
Cker OpergWER
rr-? Debian slave
cker
r'-? OpenSuSE slave
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Apache Bigtop Stack For Power8

alluxio

ambari

apex
bigtop-groovy
bigtop-jsvc
bigtop-tomcat
bigtop-utils
crunch

datafu

flink

flume

Giraph

gpdb

hadoop
Hama

hbase

hive

Hue
ignite-hadoop
kafka

1.0.1
2.5.0
3.5.0
2.4.10
1.0.15

6.0.45
1.3.0

0.14.0

1.3.0
1.1.3

1.7.0
1.1.0

5.0.0-alpha.0
2.7.3
0.7.0
1.1.9
1.2.1
3.11.0
1.9.0
0.10.1.1

Kite
mahout
oozie
phoenix
pig

gfs

solr
spark
Sparkl
sqoop
sgoop?2
tajo

tez
ycsb
zeppelin
zookeeper

1.1.0
0.13.0
4.3.0
4.9.0-HBase-1.1
0.15.0
1.1.4
4.10.4
2.1.0
1.6.2
1.4.6
1.99.4
0.11.1
0.6.2
0.4.0
0.7.0
3.4.6



Build a Data Analytic Solution
Manual Install
Hadoop, Zookeeper, Spark, and
Zeppelin



Start Docker instance

How to run an instance:

cdocker run --rm -itv pwd :/ws
bigtop/slaves:trunk-ubuntu-16.04-ppc64le
bash -| -c "cd /ws; bash"



Adding Bigtop Repository
For Power
wget -O-

http://archive.apache.org/dist/bigtop/bigtop-
1.2.0/repos/GPG-KEY-bigtop | sudo apt-key add -

wget -O /etc/apt/sources.list.d/bigtop-1.2.0.list
https://www.apache.org/dist/bigtop/bigtop-
1.2.0/repos/ubuntul6.04.ppc64le/bigtop.list

Apt-get update -y



https://www.apache.org/dist/bigtop/bigtop-1.2.0/repos/ubuntu16.04.ppc64le/bigtop.list

Install Hadoop

Install namenode, datanode, resourcemanager,
nodemanager, historyserver

c apt-get Install hadoop-client hadoop-cont-
pseudo libhdfsO



Install Spark 2.1

Install Spark 2.1 services

¢ apt-get install spark-core spark-external spark-
datanucleus spark-history-server spark-
thriftserver spark-yarn-shuffle



Install Zeppelin

Install Zeppelin Service

¢ apt-get install zeppelin



Configure Environment

All Nodes
export HADOOP _PREFIX=/usr/lib/hadoop

export HADOOP HOME=$HADOOP PREFIX

export JAVA_ HOME="find /usr/lib/jym  -name
java*1*8*openjdk -*
export HADOOP_CONF_DIR=/etc/hadoop/conf

echo "export JAVA_ HOME=$JAVA HOME" | tee
-a /etc/environment
$HADOOP_PREFIX/etc/hadoop/hadoop-env.sh
$HADOOP_PREFIX/etc/hadoop/yarn-env.sh

echo "export
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Set File Permissions
All nodes
BD USER = User of bigdata services
chown -R $BD_USER:hadoop /usr/lib/hadoop*
chown -R hdfs:hadoop /var/log/hadoop-hdfs*

chown -R yarn:hadoop /var/log/hadoop-yarn*

chown -R mapred:hadoop /var/log/hadoop-
mapred*

chown -R $BD USER:hadoop /etc/hadoop



Update core-site.xmi
All Nodes

<property>
<name>fs.defaultFS</name>
<value>hdfs://localhost:8020</value>
</property>
Replace localhost with namenode hosthame



Format HDFS

sudo -u hdfs hdfs namenode -format -force



Start NameNode Daemon

service hadoop-hdfs-namenode restart



Start DataNode Daemon

service hadoop-hdfs-datanode restart



Configure HDFS/YARN users

sudo -u hdfs hadoop fs -mkdir -p /tmp/hadoop-
yarn/staging/history/done_intermediate

sudo -u hdfs hadoop fs -chown -R
mapred:mapred /tmp/hadoop-yarn/staging

sudo -u hdfs hadoop fs -chmod -R 1777 [tmp

sudo -u hdfs hadoop fs -mkdir -p /var/log/hadoop-
yarn

sudo -u hdfs hadoop fs -chown yarn:mapred
/var/log/hadoop-yarn

sudo -u hdfs hadoop fs -mkdir -p



Start YARN ResourceManager

service hadoop-yarn-resourcemanager restart



Start YARN NodeManager

service hadoop-yarn-nodemanager restart



Configure Zeppelin

sudo -u hdfs

sudo -u hdfs
[user/zeppelin

C
C

nown -R ze

nown -R ze

0

0

NG

NG

0[S

0[S

fs dfs -mkdir /user/zeppelin

fs dfs -chown -R zeppelin

in. /var/log/zeppelin
In. /var/run/zeppelin



Start Zeppelin daemon

service zeppelin restart

How load the zeppelin GUI
¢ Start an ssh tunnel
¢ Start a web browser
¢ Http://172.17.0.x:8080



Docker for
Bigtop Provisioner



Bigtop Provisioner

| A tool to demonstrate full life cycle of Bigtop

Bigtop Provisioner
Packaging / Virtualization Deployment Testing \

e
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docker-compose
(Bigtop 1.2.0)

bigtop/deploy image

on Docker hub puppet apply

0

puppet apply
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