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Who am |

Apache Bigtop PMC member
Software Engineer at Trend Micro
Develop Big Data platform

Develop cyber security solutions using Big Data
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Outline

- What is Apache Bigtop?
» Achieving Build Automation

- One-Click Hadoop Provisioning

- Bigtop at Trend Micro




What is Apache Bigtop




Bigtop Is a project for

Packaging Testing Deployment Virtualization

for you to easily build your own Big Data Stack




Packaging

- Build RPM, DEB packages for Hadoop ecosystem

* $ yum -y install hadoop
» $ apt-get upgrade hbase

- Why not just untar ?

e \ersion control, upgrade/downgrade, dependency
management

e Unified view of configuration, log, binary directories

« Daemons for better process management
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Supported Linux distro.

Bigtop supports all major Linux distributions

dgin ubuntu® ®Dredhat #*centos fedora

* You can find binary repos here:

e hitp://www.apache.org/dist/bigtop/bigtop-1.0.0/repos/
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http://www.apache.org/dist/bigtop/bigtop-1.0.0/repos/
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@ lesting

e A fundamental testing problem may happen in your
Big Data Stack, too

Hadoop 2.4.1

Hadoop 2.6.0 + Tez 0.6.2 + Hive 1.2.0

e 1.0

Hadoop 2.7.1 Hive 1.2.1
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@ lesting

e A fundamental testing problem may happen in your
Big Data Stack, too

Does this combination still work?

Hadoop 2.6.0 + Tez 0.6.2 + Hive 1.2.0
Hadoop 2.7.1 1ez 0.7.0 Hive 1.2.1
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There’'s a need for
iNntegration tests !




Bigtop lests
e Bigtop has a testing framework that provides APIs
* Built-in tests that Bigtop provides:
- smoke-tests
* Basic Hadoop ecosystem interoperability

- integration tests

 Advanced tests runs from jar files
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Okay,
then how to run those tests?




C*\ Deployment

* Use Bigtop Puppet to deploy a fully functional,
distributed Hadoop cluster

* Integration tests running on a fully distributed cluster

- Bigtop Puppet /\puppl

» Masterless Puppet abs’

« Numbers of components are supported

e Kerberos enabled cluster deployment

@) 1Renn



Where to deploy 7




Virtualization

e Automate the infrastructure creation & setup

- Bigtop Provisioner
* Virtualbox VMs auto-provisioning

* Docker containers auto-provisioning

il
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From user point of view

- Hadoop App developers

* Provision Hadoop cluster to test your code on

- Cluster administrators

* Use Bigtop Puppet to deploy and manage your cluster

* Run Bigtop tests to ensure your cluster is working

- Vendors

e Build your own Hadoop distribution, customized
from Bigtop bits
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What is Apache Bigtop?

Achieving Build Automation

One-Click Hadoop Provisioning

Bigtop at Trend Micro




What's the challenge

 AS you can see,
we support a number of Linux distributions (m)

Bigtop supports all major Linux distributions

ST C
Gy dgin ubuntu® @ rednast it centos fedora?




What's the challenge 7

 Numbers of components (n)
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We need to bulld them all
—>m?*n




Preparing build environment

Tool requirements for building Bigtop

On all systems Also on RPM-based systems Also on DEB-based systems
Java JDK 1.6 |zo-devel  libxslt1-dev
Apache Ant zlib-devel  libkrb5-dev
Apache Maven fuse-devel » libldap2-dev
wget openssl-devel » libmysqlclient-dev
tar python-devel  libsasl2-dev
git libxmlI2-devel « libsqglite3-dev
subversion libxslt-devel e libxmil2-dev
gcc cyrus-sasl-devel » python-dev
gcc-C++ sqlite-devel » python-setuptools
make mysql-devel  liblzo2-dev
fuse openldap-devel  libzip-dev
protobuf-compiler rpm-build  libfuse-dev
autoconf createrepo  libssl-dev
automake redhat-rpm-config (RedHat/CentOS only) » build-essential
libtool » dh-make
sharutils » debhelper
xmito » devscripts

» reprepro




Preparing build environment

Tool requirements for building Bigtop

On all systems Also on RPM-based systems Also on DEB-based systems
 Java JDK 1.6 e |zo-devel  libxslt1-dev

» Apache Ant e Zlib-devel  libkrb5-dev

» Apache Maven » fuse-devel EEE « libldap2-dev

e wget « openssl-devel « libmysqilclient-dev
e tar « python-devel libsasl2-dev

e git . -devel 7|bsqllte3-dev

» subversion . ibxmi2-dev

e gcC . python-dev

* gcC-C++ » sqlite- devel python setuptools
 make e mysqgl-devel liblzo2-dev

» fuse « openldap-devel o Iibzip-dev

» protobuf-compiler e rpm-build  libfuse-dev

» autoconf » createrepo  libssl-dev

» automake « redhat-rpm-config (RedHat/CentOS only)  build-essential

« libtool « dh-make

e sharutils » debhelper

e xmlto » devscripts

s reprepro




Bigtop loolchain

 Puppet recipes automatically install required
libraries, build tools

e Jo transform a machine into a build environment, simply do
« $ gradle toolchain

* Prerequisites :
 Puppet 3.x

e Java 7




Cl infra

CentOS slave
Fedora slave

Ubuntu slave

Debian slave

OpenSuSE slave
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Cl infra

CentOsS slave
Bigtop Toolchain

Fedora slave
Bigtop Toolchain

Ubuntu slave
Bigtop Toolchain

Debian slave
Bigtop Toolchain

OpenSusE slave _
Bigtop Toolchain
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https://www.flickr.com/photos/kit4na/6385016345




Hi Bigtop, How do | test We got Bigtop Toolchain
my packaging code?
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| need to setup all the

Linux environments on (Don’t want to answer...)
my laptop?
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e

oocker




Docker - How It works

* Three key technigues in Docker

* Use Linux Kernel's Namespaces to create
ISolated resources

* Use Linux Kernel's cgroups to constrain
resource usage

* Union file system that supports git-like
Image creation
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The nice things about it

* Lightweight
* Fast creation
 Repeatable
* Portability

* runs on *any” Linux environment




Best fit In our use case

OS specific Bins/Libs

 Run on any kind of Linux distribution in one
single machine
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Ship build environment
N Docker images




Bigtop/slaves images

A

Install Bigtop Toolchain

A

Install Puppet

A

&J @ ubuntu® ‘ redhat u» CentOS fedoroo

penSUSE debian

Dockerhub official images
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One click to build packages

- $ git clone https://github.com/apache/bigtop.qgit

- $ docker run \
--rm \
--volume pwd /bigtop:/bigtop \
--workdir /bigtop \
bigtop/slaves:centos-7 \
bash -| -c ‘./gradlew rpm’



https://github.com/apache/bigtop.git

Now, easy to build & test
on your laptop

CentOS Ubuntu
slave slave

Docker engine
boot2docker

CentOS Ubuntu
slave slave

Docker engine
Mac OS X

e Windows

]
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Flexible Cl infra

'I-# CentOs slave
* |[mmutable cker

 Fault tolerance
'w Fedora slave
cker
) Jenkins X '-#t Ubuntu slave
. cker
'w Debian slave
cker
'I-?t OpenSuSE slave
cker
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Flexible Cl infra

 Fault tolerance

e |mmutable #
/ cker

& Tenking X l' Ubuntu slave

cker

l' Debian slave
cker

l' OpenSuSE slave
cker

CentOS slave
Fedora slave
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What is Apache Bigtop?

Achieving Build Automation

One-Click Hadoop Provisioning

Bigtop at Trend Micro




Bigtop Provisioner

* A tool to demonstrate the full lite cycle of Bigtop

~— Bigtop Provisioner ~

Packaging | Virtualization Deployment Testing

Run Bigtop Puppet @@ Run Bigtop Tests
-
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I'he goal

- Fast iterative development

e Test your code in the cluster, on your laptop, w/o human intervention
- Flexibility

 Choose any combination of components as you want

- Responsive CI

* Integration tests that get you the result in mins

- A Big Data Stack playground

e Spark + Tachyon, Spark + Ignite, etc




tW/ porovider

Vagran
_|_
Bigtop Automation Code

Provisioner

Bigtop Puppet
1
One-click Hadoop Provisioning




Vagrant

 We use Vagrant as an abstraction layer to support
different kind of resource providers

Providers

docker

VAGRANT

webservices™




One click Hadoop provisioning

F

docker

VAGRANT




. .
ne click Hadoop provisioning

bigtop/deploy image

org:m A puppet

d \f /‘%E
ocker AN ’
/A\Puppet

4
ﬁ Jdocker- hadoop sh -C 3




One click Hadoop provisioning

bigtop/deploy image
on Docker hub puppet apply

puppet apply

=

-
docker
VAGRANT

0 et |
=

u «
ﬁ |docker- had00p sh C3




Bigtop/deploy images

A

install Vagrant ssh key

A

install Puppet

A

&J @ ubuntu® ‘ redhat u» CentOS fedoroo

penSUSE debian

Dockerhub official images
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BIgtop Image hierarchy

bigtop/slaves d |ff

bigtop/puppet bigtop/puppet

t t

6' ? @ ubuntu® ‘ redhat %% CentOS ""edOl'C)9

penSUSE dd)ian

bigtop/deploy

Dockerhub official images
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All on the Docker hub

=iiia Dashboard Explore Organizations Create . evansye

Repos Stars

bigtop/seed 0 284 >
public STARS PULLS DETAILS
bigtop/puppet 1 155 >
public STARS PULLS DETAILS

s B & &8

bigtop/slaves 2 337
public STARS PULLS
b i gto p bigtop/jeos 0 13 )
public STARS PULLS DETAILS
é bigtop/deploy | 49 >
Q The Net public STARS PULLS DETALLS
# http://bigtop.apache.org/
® Joined August 2013

https://hub.docker.com/u/bigtop/ @ TREND.




A demo IS worth 1k words

Oops! demo fail...
https://asciinema.org/a/55aw3z12g3dzsfe69198homr|
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https://asciinema.org/a/55aw3zl2g3dzsfe69198homrl

Bigtop Provisioner
Supported providers in Bigtop 1.0.0 release
* Virtaulbox VM

e Docker container

OpenStack support is in master branch now
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Use cases

- For Hadoop app developers, cluster admins, users

 Run a Hadoop cluster to test your code on
e Try & test configurations before applying to Production

« Play around with Bigtop Big Data Stack

- For contributors

e Easy to test your packaging, deployment, testing code

- For vendors

e Cl out of the box —> patch upstream code made easier
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What is Apache Bigtop?

Achieving Build Automation

One Click Hadoop Provisioning

Bigtop at Trend Micro
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Trend Micro Hadoop (TMH)

e Use Bigtop as the basis for our internal custom
distribution of Hadoop

 Apply community, internal patches to upstream
projects for business and operational need

 Newest TMH7 is based on Bigtop 1.0 SNAPSHOT
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Working with community
made our life easier

 Knowing community status made TMR7 release
based on Bigtop 1.0 SNAPSHOT possible

T ¢/




Working with community
made our life easier

 Knowing community status made TMR7 release
based on Bigtop 1.0 SNAPSHOT possible

T ¢/

e Contribute Bigtop Provisioner, packaging code,
puppet recipes, bugfixes, Cl infra, anything!
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Working with community
made our life easier

* | everage Bigtop smoke tests and integration tests
with Bigtop Provisioner to evaluate TMHY7

T ¢/




Working with community
made our life easier

* | everage Bigtop smoke tests and integration tests
with Bigtop Provisioner to evaluate TMHY7

T ¢/

e Contribute feedback, evaluation, use case
through Production level adoption
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Trend Micro Big Data Stack
Powered by Bigtop

In-house
AppS App A App B App € App D

QOozie

Processing

Engine
N
O
)
Storage e
)
N
Resource
Management

APls and Ad-hoc Query UDFs m
HBase
Solr
Cloud
TR ND
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Challenges we're facing |




Migration x Upgrade

We're moving our cluster to another Data Center
New cluster will be running TMH7
Need Distcp to sync data from old TMHG6 cluster

Both are Kerberos enabled secure clusters
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Sync data between clusters

e

A g

~
TMHE ~— meeeSMiEL
Production Production
M
- - :
B
TMHG TMH7
Staging Data Sync Staging

a

New
Data
Center




Distcp between
TMH6 and TMH7

adoop 2.0.0 adoop 2.6.0




Factors that matter

Hadoop version
Protocols (hdfs, hftp, webhdts)
Where to issue Distcp (Where to run MR job)

Secure or not




Things always get complicatead
with Kerberos...




Kerpberos cross realm authentication

 We need to do Distcp across 4 secure clusters
—> Kerpberos cross realm auth across 4 clusters

 Our Hadoop management tool needs to support
this through auto-configuring

* Developing the management tool is challenging |
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Docker comes to the rescue

 Run multiple secure HA clusters on Docker

* Dev & test the management tool iteratively

TMHG6 Production TMHY7 Production

ES I3 RE] Remmmptd BEJ QET

TMHG6 Staging >< TI\/IH7 Stagmg

W<l

@mw



Hadoop apps
dev & test on Docker




Hadoocker

A Devops toolkit for Hadoop app developer
to develop and test its code on

Provides fixed Big Data Stack preload images
—> dev & test env up and running w/o deployment
—> support end-to-end Cl test for apps

A Hadoop env for apps to test against our new
Hadoop distribution

Same features are also delivered in Vagrant boxes

https://github.com/evans-ye/hadoocker
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https://github.com/evans-ye/hadoocker

Docker pased dev & test env

TMH7
iInternal Docker registry At ach e
: Hadoop server B|=|S
EEEEE
hadaap
* Hadoop app
_ o Hadoop client
milifim_!) \ ﬁ ey Restful
r > APIs
docker

VAGRANT

sample data
data
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=
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Docker pased dev & test env

Oozie(Wuiji) TMH7
iInternal Docker registry Hadoo
p server £rZocT
ai2ny BHS
v' hadaap

Hadoop app
Hadoop client

T Restful
ependency serviee
ke
data
N

sample data

hadoop fs put...
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summary




summary

Bigtop helps you to build your own Big Data Stack

Building packages made easier by offering immutable
build environment through Docker images

Bigtop Provisioner creates you a Hadoop cluster by
one click with flexibility

Use Docker to simulate complex environment
to ease development and testing efforts

Ship apps in Docker images to dev & test anywhere
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Wait,
how'’s the demo 7




g?f— 8}; e
fff . n LINUX é -nln-l? IcE I! [c?“‘

OOOOOOOOOO w—

Thank you !

Questions ?



