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¢ Michael Young
— Solutions Engineer @ Hortonworks
— 16+ years of experience (Almost all in Public Sector)
— Information Retrieval (Solr, Elasticsearch)
— Hadoop (HDP, MapR, Cloudera)
— DevOps (Ansible, Puppet, Docker, Vagrant)
— Development (Python, Perl, Node.js)

¢ YW @jaraxal

¢ DI myoung@hortonworks.com
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About Hortonworks

Only 100% Open Source Hadoop Company
Over 1,000 customers

Over 2,100 partners

Hortonworks Data Platform (HDP)

Hortonworks Data Flow (HDF)

Hortonworks Community Connection (HCC)
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Hortonworks Data Platform 2.5
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Ambari: Management and Monitoring
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Metrics Heatmaps

Config History

Metric Actions ~ Last 1 hour ~
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HDP Provisioning Workflow

® Prepare Infrastructure

— Package Repos
— DNS
— NTP

® Prepare OS

— Disable Transparent Huge Pages
— Disable Swapping

— Jumbo Frames

— Format and mount disk drives

® Bootstrap Ambari

— Install Ambari Server
— Install Ambari Agents

¢ Install HDP

— Interactively via Ambari’s web-based Ul
— Automatically via Ambari Blueprints
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Ambari Blueprints for HDP Deployments

® https://cwiki.apache.org/confluence/di i
splay/AMBARI/Blueprints L

@ Declarative definition of a cluster ettt
written in JSON. 3

® Preserves best practice configuration [
across deployments

® Re qu ires OS con f | gura tion pre- e
requisites already in place — Ambari will
perform checks and warn you. T e

"cardinality" : "1"

"stack_wersion" : "Z.1",

"type NONE KERE
"kerberos_descriptor" :
}
} »’! l‘)' ! !
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https://cwiki.apache.org/confluence/display/AMBARI/Blueprints

Automation! Why Ansible?

Ansible has thousands of users, hundreds of customers and over 2,200 community contributors.

750+ 20,000+ 200+ 2,400+

ANSIBLE GITHUB MEETUPS COMMUNITY
MODULES STARS WORLDWIDE CONTRIBUTORS

JOIN OUR COMMUNITY
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Ansible for HDP Deployments

® Playbooks ® Tasks
— Bootstrap baseline configuration — Install prerequisite packages
— Install DBs — Install Ambari Server packages
— Install HDP software — Install Ambari Agent packages
® Roles — Disable SELinux
— Master Servers — Turnon NTP
— Slave Servers ¢ Templates
— Ambari Server — /Jetc/hosts
— Ambari Agent — Ambari Blueprints
® Files
— Disable THP

— Disable Swapping
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Create 6-node Environment

v [l ansible-aws
¥ [l group_vars

El al - Using Amazon AWS

v il inventory

E) hosts 6 xcd.4xlarge instances

~ [ playbooks . . :
o o - Simple Ansible solution

g) ansible-demoymi * AWS provisioning using ec2 and ec2_group
[E] hadoop-demo.ym mo d u I es

E) ansible.cfg * Simple inventory

=] ansible.pem . Slmple pIaybook

 Simple ansible.cfg

E) ec2.ini

£ ec2.py
EE] README.md

=] set-env.sh

10 © Hortonworks Inc. 2011 —2017. All Rights Reserved HORTONWORKS.



Simple Inventory

® All Ansible commands run locally

1 [locall
2 localhost ansible_python_interpreter=/Users/myoung/anaconda/bin/python ‘ Uses AWS API

® Using Anaconda Python

s PR
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Simple Playbook: hadoop-demo.yml

- 2 Tasks

* Create Security Group
* (Create EC2 Instances

12 © Hortonworks Inc. 2011 —2017. All Rights Reserved HORTONWORKS.



Task: Provision Security Group

Create a security group

ansible
"Ansible Security Group"
"{{aws_region}}"
"vpc-f@0eB8592"
"{{aws_access_key}}"
"{{aws_secret_key}}"

all
100.16.2083.185/32
all
ansible

all

0.0.0.8/0
firewall

13 © Hortonworks Inc. 2011 —2017. All Rights Reserved

® ec2 group module

— Region
— VPC
— Rules
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Task: Provision Servers

Create an EC2 instance

"{{aws_access_key}}"
"{{aws_secret_key}}"
"{{key_name}}"
"{{aws_region}}"
"{{firewall.group_id}}"
"m4.xlarge"
"{{ami_id}}"
yes

Jdev/sdal
gp2
109

4

hadoop-demo

hadoop-demo
ec2
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® ec2 module
— Region
— Group
— Instance type
— AMI
— Volumes
— Counts
— Tags

—
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Run Playbook

HW11380:ansible-aws myoung$ time ansible-playbook -i inventory/hosts playbooks/hadoop-demo.yml

pLA\r" [[I"Eﬂ‘tE Aws I"ESOUI"EES] e e g e e ok 3k o ok ke e ok gk ok ok ke ok ok ok o ok ke ok ke o ok ok e ok 3k ok ok ke e ok ok ok ok e o e ok ok ok e o ke ok ok ok ok e

TASK [[FEﬂtE a SEEUFity gﬁoup] kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkrkkikkk

TASK [[FEﬂtE an E[Z ihstﬂﬁc&] dkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkikk
changed: [localhost]

PLAY RE[AP kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkrkkikkk

localhost : changed=1 unreachable=0 failed=0

real Bm35.028s
user am3.267s
SYS omz.927s

15 © Hortonworks Inc. 2011 — 2017. All Rights Reserved

¢ ansible-playbook -i inventory/hosts

playbooks/hadoop-demo.yml

¢ Takes ~35 seconds
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DEMO

Yl
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Ansible AWS Ad-Hoc Examples

@ Dynamic Inventory

export ANSIBLE_HOSTS='/Users/myoung/Development/ansible-aws/ecZ.py’
export ECZ_INI_PATH='/Users/myoung/Development/ansible-aws/ecZ.ini’

— HW11380:ansible-aws myoung$ ansible key_ansible -m ping -u centos

— Handy Python script allows you to interact with
AWS instances

HW1138@:ansible-aws myoung$ ansible key_ansible -m yum -a “name=git state=present” -u centos

17 © Hortonworks Inc. 2011 — 2017. All Rights Reserved HORTONWORKS'


https://aws.amazon.com/blogs/apn/getting-started-with-ansible-and-dynamic-amazon-ec2-inventory-management/
https://raw.githubusercontent.com/ansible/ansible/devel/contrib/inventory/ec2.py
https://raw.githubusercontent.com/ansible/ansible/devel/contrib/inventory/ec2.ini

Ready to Create?

® Inventory
— Dev
— Test
— Prod

¢ Playbook
— Roles
— Tasks
— Templates
— Files
— Handlers

18 © Hortonworks Inc. 2011 — 2017. All Rights Reserved

® Generally an iterative process

¢ Start small, move towards more
complex

® Entire process could take a couple of
days to a couple of weeks
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[ J
Why re-invent the
? objectrocket [/ ansible-hadoop ®Watch~ 34 W Unstar 54  ¥YFork 37
W h e e I [ ] <> Code Issues 1 Pull requests 0 Projects 0 wiki Pulse Graphs

Ansible playbooks for deploying Hortonworks Data Platform

- https://github.com/objectrocket/ SR R
ansible-hadoop

11 8 contributors

Branch: master - New pull request Create new file  Upload files  Find file Clone or download ~

‘ seraphin committed on GitHub Merge pull request #103 from seraphin/memorytuning - Latest commit ebc@Bff 3 days ago

- ObjectRocket is a Rackspace

I inventory Don't use rax.py cache. 9 months ago
CO m pa ny' I playbooks Merge pull request #103 from seraphin/memorytuning 3 days ago
E .gitignore changes to add unbound dns as separate option a year ago
® E n a b | e S d e p I Oy m e nt Of h a d O O p El INSTALL-CDH.md update ansible version, disable zeppelin by default 2 months ago
H : El INSTALL-ENV.md update ansible version, disable zeppelin by default 2 months ago
clusters using Ansible
E] INSTALL-HDP.md update ansible version, disable zeppelin by default 2 months ago
S t R k I d d El README.md update ansible version, disable zeppelin by default 2 months ago
¢ u p p O r S a C S p a Ce C O u a n El add_keys.sh add ssh keys to a cluster 9 months ago
eXiSti ng enVi ron ments El ansible.cfg cloudera cluster create and fixes 9 months ago
El bootstrap_rax.sh Set Ansible settings in a separate variable. a year ago
. An Si b I e —— 2 ) 1 . 3 ) 0 (2 . 2 iS n Ot B! bootstrap_static.sh Renamed dedicated to static to reduce confusion. 11 months ago
El cloudera_rax.sh optional tags for cluster deploy 9 months ago
S U p p O rte d at t h e m O m e nt) El cloudera_rm_mngr.rax.sh added remove cluster functionality 11 months ago
El cloudera_static.sh development of POC cluster deploy 11 months ago
L] EX pects R H E L/Ce ntOS 6/7 O r El get_facts.sh Site Facts for hadoop configs 25 days ago
U b 14 h El get_site_facts.sh debug on be default here 25 days ago
u nt u OStS ¢ El hortonworks_rax.sh Set Ansible settings in a separate variable. a year ago
- Simple — Configure, then run two
R s ph
ﬂi ) WY
19 © Hortonworks Inc. 2011 —2017. All Rights Reserved HORTONWORKS


https://github.com/objectrocket/ansible-hadoop

DEMO

Yl
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Minimal Configuration Needed

® inventory/static
® playbooks/group vars/master nodes
® playbooks/group vars/slave nodes

® playbooks/group vars/hortonworks

® ansible.cfg
® Optional: custom repos and blueprints

21 © Hortonworks Inc. 2011 —2017. All Rights Reserved HORTONWQRKS.



Modify inventory/static

22

[master-nodes]
master@l ansible_host=ec2-54-152-145-254. compute-1.amazonaws.com ansible_ssh_user=centos

[slave-nodes]

slave®l ansible_host=ec2-54-164-169-79. compute-1.amazonaws.com ansible_ssh_user=centos
slave®2 ansible_host=ec2-54-209-36-208.compute-1.amazonaws.com ansible_ssh_user=centos
slave®3 ansible_host=ec2-107-20-69-195. compute-1.amazonaws.com ansible_ssh_user=centos

#[edge-nodes]

© Hortonworks Inc. 2011 —2017. All Rights Reserved

Add information for master, slave and
edge nodes

Use public IP for ansible_host

Default user for my AMl is centos. Set
ansible_ssh_user appropriately.

Using key, so no password specified

Don’t forget to comment unused node
types (edge-nodes)

HORTONWORKS



Modify playbook/group vars/* nodes

® Refer to template files for examples

® Most options are geared towards
Rackspace cloud

23 © Hortonworks Inc. 2011 — 2017. All Rights Reserved HORTONWORKS'



Modify playbook/group vars/hortonworks

'hadoop-poc'
'ambari-node’
|2|5|
'2.4.2.8°"
'admin'
'AsdQwel23’
'root@localhost. localdomain'

e Specify Configuration Details
A — version of HDP and Ambari to install
— components to install

true

true

true
true

false

— admin and service passwords
— repo URL

xfs
false . .
N ® | left this as-is
blueprint-custom.j2
cluster-template-custom. j2

'api/vl/stacks/HDP/versions/2.5/operating_systems/redhat?7/repositories/HDP-2.5"

24 © Hortonworks Inc. 2011 —2017. All Rights Reserved HORTONWORKS.



Modify ansible.cfg

1 [defaults]
host_key_checking = False
timeout = 6@
ansible_keep_remote_files = True
Library = playbooks/library/site_facts

private_key_file=/home/centos/ansible-hadoop/ansible.pem

[ssh_connection]
ssh_args = —C -0 ControlMaster=auto -o ControlPersist=6@8s

25 © Hortonworks Inc. 2011 —2017. All Rights Reserved

® Change library value to
playbooks/library/site_facts

® Specify location of private_key file.
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Run bootstrap static.sh

Performs the common bootstrap
configurations

PLAY RE[AP % % 3 o ok o 3 3k ok ok 3k 3k 3k ke ok e a3k a3 e ok ke 3 o o ok 3 o ok o 3 o o ok ok ok o o ok ok ok o ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ke ok ok e ke 3k ok ok ke

localhost : changed=2 unreachable=0 failed=0
master@l : changed=15 unreachable=0 failed=0
slavedl : changed=15 unreachable=0 failed=0
slaved?z : changed=15 unreachable=0 failed=0

S bash bootstrap_static.sh

Takes ~8 minutes

slaved3 : changed=15 unreachable=0 failed=0

Consistent timing regardless of node
er  gus3. 3178 count

5YS ome ., 874s

® Same tasks done on all servers in
parallel — Ansible approach.

26 © Hortonworks Inc. 2011 — 2017. All Rights Reserved HORTONWORKS'



DEMO

Yl
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Run hortonworks static.sh

® Performs the Hortonworks installation

pLA‘lr" RE[AP 3k 2 3 3 3 o %k ok o 3 3 3 o o o o ok 3k 3k ok o ok 3 ok ok ok ok e 3k 3 o o o ok ok ok 3k 3k ok o o ok ok ok ok e e 3 o o o o ok ok o ok o o o o o ok ok ok ok 3k R R R

localhost = changed-3  unreachable-d  failed-0 ¢ S bash hortonworks_static.sh

master@l : changed=13 unreachable=0 failed=0
slave@l : changed=5 unreachable=@ failed=0

slaveo? = changed=5  unreachable=0  failed-0 ¢ Takes ~19 minutes (4-node m4.xlarge
cluster)

slaved3 : changed=5 unreachable=8 failed=0

real 18m49.317s

e oni1 oos ® master01 had significantly more tasks
to implement

28 © Hortonworks Inc. 2011 — 2017. All Rights Reserved HORTONWORKS'



Retrying Tasks is Normal

TASK [ambari-server : Wait for the cluster to be built]

29 © Hortonworks Inc. 2011 — 2017. All Rights Reserved

® The last task is waiting for the cluster to
be built

¢ Normal to see many failed checks with
retry attempts.
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Monitor Ambari During Install

0 Background Operations Running

Operations Start Time Duration Show: All(8) j
«” Start components on host ip-172-31-20-179 Today 18:01 30.51 sacs _ 100% »
+ Install components on host ip-172-31-20-179 Today 18:53 485.88 secs s 100% »
« Start components on host ip-172-31-28-50 Today 18:01 24,57 s6cs s 100% » . . .
® Monitor Ambari during cluster
 Install components on host ip-172-31-28-50 Today 18:53 485.70 secs D 1oo% »
. .
«” Start components on host ip-172-31-18-122 Today 19:02 25.34 secs B o0 » I n Sta I I a t I O n .
& Install components on host ip-172-31-18-122 Today 18:53 521.46 sacs . 100% »
" Start components on host Ip-172-31-31-157 Today 19:04 321.43 s6cs D 00% »
o Install companents on host [p-172-31-31-157 Today 18:53 642,83 50¢8 D i00% »
1 Do not show this dialog again when starting a background operation m

Yl
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One Node: ~1,000 seconds

+" Start components on host ip-172-31-31-157 Today 19:04 321.43 secs _ 100% » ‘

One node took ~1,000 seconds to
complete install and startup

+" Install components on hast ip-172-31-31-157 Today 18:53 642.83 secs _ 100% »

— e i i ok e comn ® This node is the master node, has more

© Ip-172-31-18-122 172.31.18.122  /default-rack a@ 152668 0.04 HDP-2.5.3.0-37 20 Components

© ip-172-31-20-179 a 172.31.20.179 /default-rack 4@ 152668 | 0.08 HDP-2.5.3.0-37 20 Components CO m p O n e nts
© ip-172-31-28-50 a 172312850  /default-rack 4@ 15268 || 0.01 HDP-2.5.3.0-37 20 Components

© ip-172-31-31-157 @) 1723131157 /default-rack 4@ 152668 [

0.49 HDP-2.5.3.0-37 41 Components ‘

Room to decrease deployment time by
adding more master nodes

sr a0 PR
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Five Node Cluster

pLAY RE[AFI EEEREEEEREEEREEEREEEEEEEREEEEEREREEEERREREREEERER R R ERE R LR R R RRERERRE KRR

localhost
master@l
masteréz
slavedl
slavedZ

slave@3

real 15m27 .286s
user 1ml@.594s
5Y5S Boma, 7545

& Start components on host ip-172-31-13-199
" Install components on host ip-172-31-13-199
«" Start components on host ip-172-31-11-113

«" Install components on host ip-172-31-11-113

Name IP Address
®@ ip-172-31-11-113 172.31.11.113
172.31.13.199
172.31.15.130

172.31.4.66

@ ip-172-31-7-11 172.31.7.11

changed=3
changed=5
changed=13
changed=5
changed=5
changed=5

Rack

/default-rack
/default-rack
/default-rack
/default-rack

/default-rack

unreachable=@
unreachable=0
unreachable=0
unreachable=0
unreachable=@
unreachable=0

Cores RAM

4(4) 15.26GB
4 (4) 15.26GB
41(4) 15.26GB
4(4) 15.26GB

4(4) 15.26GB

32 © Hortonworks Inc. 2011 — 2017. All Rights Reserved

failed=0
failed=0
failed=0
failed=0
failed=0
failed=0

Disk Usage Load
[ | 0.55
[ | 0.69
{ 0.17
[ | 0.04
4 0.03

Y 100%

Y 100%

T 100%

N 100%5

Avg Versions Components
HDP-2.5.3.0-37 31 Components
HDP-2.5,3.0-37 33 Components
HDP-2.5.3.0-37
HDP-2.5.3.0-37
HDP-2.5.3.0-37 20 Components

5 x m4.xlarge

2 master and 3 slave nodes

Took ~15 minutes

~3 minutes faster than 4-node cluster.

More even distribution of components
on master servers
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Six Node Cluster

FILA"T" RE[AP P RS S R S R R R S AE S S EE REEEREEE EEEEEEE  ER

localhost : changed=3 unreachable=0 failed=0 ‘ 6 X m4'X|arge

master@l : changed=5 unreachable=0 failed=0

masterd? : changed=5 unreachable=0 failed=0 ‘ 3 master and 3 Slave nOdes

masterd3 : changed=13 unreachable=0 failed=0
slavedl : changed=5 unreachable=0 failed=0

slave@? . changed=5 unreachable=0 failed=0 ‘ TO O k ~ 1 5 m | Nu te S

slaved3 : changed=5 unreachable=0 failed=0

] ® No apparent improvement in
real 15ml7 . 1365 .
user  1m10.345s deployment times over 5-node cluster.

5¥YS omla.227s

33 © Hortonworks Inc. 2011 — 2017. All Rights Reserved HORTONWORKS'



Comparing Instance Sizes - Six Node Cluster

m4.xlarge vs c4.4xlarge

PLAT RE[AP 3k 3 3 3 3 o o o ok ok ok ok ok 3k 3k ok ok ke 3k gk ok ok o o ok ok o ok ok ok ok ok ke 3k 3k ke ok ok ok ok ok ok o ok ok ok ok o ke 3k 3k i ok ok ae o o o ok ok ok ok ok ok kg ok ok e

localhost : changed=3 unreachable=0 failed=0
masterd@l : changed=5 unreachable=0 failed=0
master@?2 : changed=5 unreachable=0 failed=0
masterd3 : changed=13 unreachable=0 failed=0
slave@dl : changed=5 unreachable=0 failed=0
slaved?2 : changed=5 unreachable=0 failed=0

Same cluster configuration

3 master and 3 slave nodes

slave@d3 : changed=5 unreachable=0 failed=0

Took ~12 minutes

real 11m52 .938s
user Bm58 . 918s
5YS @my . 8295

~3 minutes faster than m4.xlarge
cluster
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Number & Size of Nodes

® Factoring the number and size of nodes to decrease deployment time is interesting,
but not generally important

® Size your cluster on based on data size and workload
— More Data: more local storage per slave node, more slave nodes
— More Queries: more memory and cpu per slave node, more slave nodes
— High Availability: Use at least 3 master nodes, at least 3 slave nodes

® Minimum recommended cluster size for production is ~¥12 nodes

35 © Hortonworks Inc. 2011 —2017. All Rights Reserved HORTONWORKS.



Summary

® Easily created an AWS environment using a simple Ansible playbook
— Takes ~1-2 minutes, includes modifying playbook

® Easily deployed 6-node HDP cluster
— Ran playbook from an AWS node with Ansible
— Modify a couple of configuration files
— Run 2 commands and have an HDP cluster in < 20 minutes

® Demonstrated how cluster size and instance type affected deployment times

36 © Hortonworks Inc. 2011 — 2017. All Rights Reserved
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Questions?

Yl
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