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What is Big Data?
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Big data Use Cases for Key Industries

Central Data Repository Utilities and Power Grid
Surveillance and

Fraud Detection
Personalization and Customer Risk Genomics
Asset Management Analysis

Smart Meters Biodiversity Indexing

Preventing
Network Failures

Market Risk Modeling Sci & E
cience nergy
Trade Performance Analytics Seismic Data
Big Data
Customer Churn
Analysis Retail & Manufacturing
Influence

Brand and

Sentiment Analysis
i Recommendations
POS Transaction

Analysis Search Quality

Targeted Offers

Pricing Models  Customer Loyalty Online Media Mobile  Online Gaming
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Why it is difficult?

Datal| =& & S7}

Every 60 seconds Yottabyte ® Brontobyte
. . . . . This will be our digital
W 95,000+ tucets  Thsisourdigitaluniverse today T

ﬂ 695,000 status updates

® @ Zettabyte

1.3 ZB of network traffic
by 2016

* T1million instant messages

p 698,445 Google searches
a 168 million+ emails sent

i 1,820TB of data created 10°

10°
% 217 new mobile web users

1 EB of data is created on the internet each day = 250 million DVDs worth of information.
The proposed Square Kilometer Array telescope will generated an EB of data per day @
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What is Apache Hadoop?

Core HADOOP system components

QEAAE|FA 7|HLO]

Hadoop

O|O|E{ &S 7t} HE| & ¢t S E Distributed File
System (HDFS MapReduce
v Scalable JSLL il p
v Fault tolerant Self-healing, Distributed
N high bandwidth Computing
v Distributed clustered storage Framework
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Concept

= “In pioneer days they used oxen for heavy pulling, and when one ox

couldn’t budge a log, we didn’t try to grow a larger ox.”
— Grace Hopper, early advocate of distributed computing

W
W R R
W
T
W

Scale-up Scale-out
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Hadoop Core

M X2l Master & Slave 7+ =

= HDFS & MapReduce

= HDFS
Name Node + Data Node

= MapReduce
Job Tracker + Task Tracker
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The Reality of Hadoop
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* Deployment & Management
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« Dataintegration is challenging
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HP offers shortest route to Hadoop success

HP = “Best of Breed” £ 2 M 1} M{H|A E H| 2

Beneflt analytics &
A A= Q Insights
¢ 7IE E=2| (<) OI /
e A2} ?_* Leading Distributions
== bl
= cloudera
o« Ch=3} E £k MAPR Y

(Seamless VEI RTIO\I J

Autonomy -,

Insight cluster
management
utility

Ill
),

N

Choice of
solutions

i
i

AppSystem
Reference Architectures

-
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“We just want to use Hadoop and we are
spending way too much time on Hadoop
operations”

Vice President, Financial Services Organization
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HP Hadoop solutions

Hadoop & £ M0f Hgtot OpZl 2| S A AR A AH|[ A, T 2| 31 HPREC| XHESE 7| = F

* Enterprise Ready
AppSystem HP AppSystem for Apache™ Hadoop™ - Easy to Deploy & Manage

* Turnkey Solution

Reference Architecture cloudera MAPR
http://www.hp.com/go/hadoop
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HP Reference Architecture for Hadoop Series

Hadoop 1 S
Of7| &4 X

= HP 2falliance &

G of 3251 0f

S/ TEET
A4 7ol 2, 1

LieHHPe| B

FA

O 3
~N =
H=c

3CH Hadoop HY I &t

C| EZ 07| HIN

| 2 Aof CySt mE g
M7tX| XS

O o
=4 ZH
2/ BO

Source : HP Solutions for Apache™ Hadoop™

http://h71028.www7.hp.com/enterprise/us/en/partners/hadoop.html

Technical white paper

HP Reference Architecture for /

MapR M5

HP Converged Infrastructure with MapR M5 for Apache Hadoop

Table of contents

Techrical white paper

HP Reference Architecture for Cloudera
Enterprise

HP Converged Infrastructure with Cloudera Enterprise for Apache Hadoop
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HP AppSystem for Apache Hadoop

ACIOIE 7|=2 S8 S SRt 2 & = HE Zefo] =5 Hadoop S F

ChErREED

gp_ k- * Enterprise ready Hadoop platform — H =1} SHH| S A| Al
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gf = -

!F“ * HP Cluster Manager & £ot EC} ZtHol 1= Sl 3HEL
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ﬁ « O WEL R MXY, 25, 24 7t - 10TB at 120GB/min
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= 1 800

- 3.8Xx
1 g Push-button Nodes in minutes o e Factor
= deployment not months
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HP AppSystem for Apache Hadoop

7|2 27}K| A H|2 - full rack (21 =, HDFS 384TB)2} half rack (12 =, 192TB)

42urack enclosure Support and Services

2 Top of Rack Switches
/2 HP5830AF-48G Switch 1yr or 3yr SP24 or ProActive Care
__ Cloudera support for Hadoon
1 Management Node Sof
oftware
HP DL 380e G8 2u DL360p Gen8 —
. v Red Hat Enterprise Linux v6.2
i 7.2TB-disk HP Insight CMU v7.0
HP DL 380e G8 2u I Compute Module | 2 Head Nodes ‘ Cloudera Enterprise Core
1 1 DL360 Cloudera Enterprise RTD —
p Gen8 P
I(-IZPN hﬁggm-ftiahG 1 : | 9xWorker nodes : 64GB memory . o
X switches I I . ertica Community Edition — v6.
3.6TB disk-
I 1 (Evaluation Only)
! : DL380e Gen8
I'| 9xWorker nodes [
| | 48GB memory
| 1 25 TB disk
HP DL 380e G8 2u 1 I
) Factory Express Level4 Integration
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“Hadoop guys recommend commodity hardware for Hadoop
cluster,

but they recommend carrier-grade server for Master node.”
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Component for HP AppSystem for Hadoop
FH| Al AH £E| 8 M S Hadoop T & Et2| A{H

Management Node (r01magt) Head Nodes (r01hn01, r01hn02)
HP ProLiant DL360p Gen8 HP ProLiant DL360p Gen8

* CPU: 2xE5-2667 2.9 GHz (HT enabled) * CPU: 2xE5-2667 2.9 GHz (HT enabled)

= HDD & Array controller : 8 x 900GB SFF SAS 10K & P420i = HDD & Array controller : 4 x 900GB SFF SAS 10K & P420i
= Memory: 64 GB (8 x HP 8GB DDR3) = Memory: 64 GB (8 x HP 8GB DDR3)

= 1/0: 4 x 1GbE FlexLOM NICs (Dual-Homed Bonded Pairs) = 1/0: 4 x 1GbE FlexLOM NICs (Dual-Homed Bonded Pairs)
= iLO4 Management Engine = iLO4 Management Engine
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Component for HP AppSystem for Hadoop
A o5 ME S M| AH S HE 22X

Worker Nodes (r01wn01 -r01wn18) Network Switch
HP ProLiant DL380e Gen8 2 X HP 5830AF-48G

bt e
Trrervew

= CPU: 2xE5-24402.4 GHz (HT enabled) * 1GB Packet Buffer

= Array controller : P420 Smart Array Controller = 48 x1GbE Ports and 4 x 10GbE Ports

= HDD:12x 2TB 7.2K LFF SATA MDL (Data) = 2 x 10GbE ports used for IRF Bonding, 2 reserved for rack
2 X 500GB SATA 7.2K LFF MDL (Mirrored 0S and Runtime) expansion

= Memory : 48 GB (6 x HP 8GB DDR3) = Two Vlans:

= |/0:4x1GbE NICs = Vlan1: Private network 172.24.0.0/15

= iLO4 Management Engine = Vlan2: Enterprise Customer Network (ECN), reconfigurablw
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Summary: HP AppSystem for Apache Hadoop

Management Node:

CMU Server, DNS, NTP,
______ —-¢ AppManager,

Cloudera Manager,
Zookeeper, Beeswax, Hue

Three-phase PDU (8 PDUs per rack):
HP 14.4kVA 40A Three Phase NA/JP Modular PDU

Head Node #1:
----- NameNode, Zookeeper,
HBMaster
Head Node #2:
2ndNameNode, Zookeeper, [==—=—=—=
HBMaster, JobTracker, Oozie
RHEL6.2
______ AppManager 1.0
) i CMU 7.0
Worker Nodes: H Cloudera Enterprise 4.0
TaskTracker, DataNode, ===~ - Vertica Community Edition 6.0
HBRegionServer
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Management Solution

Deployment 2} Configuration S ¢|st = M| 2

Cloudera: HP:
Hadoop 22| 2} 2 L|E{ 2! Qlz=g} 22|t BL|E &

* Cloudera Manager — Deployment and Monitor * Insight CMU - Provision, Monitor, Control
* AppManager — Compliance Check
e HP CT - Firmware & BIOS level Check
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Cloudera Manager 4

cloudera Mandger  services Hosts Activities Logs Events Reports Support  Help & admin
‘ Oct 18 3:00 AM Oct 18 3:10 AM Oct 18 3:20 AM Oct 18 3:30 AM Oct 18 3:40 AM Oct 18 3:50 AM Oct 18 4:00 AM Oct 18 4:10 AM Oct 18 4:20 AM ‘ T
Services (Current) ¢ Add Cluster...

HP Hadoop - CDH4

LGLIERTI{S M Client Configuration URLs Actions

Name = Type Status Health Role Counts

H hbasel HBase v started ¥ Good 9 Region Servers, 2 Masters, 1 Gateway B Actiohs
8 hdfs1 HDFS v started ¥ Good 1 SecondaryNameNode, 3 HttpFS, 1 NameNode, 1 Balancer, 9 & Actions

DataNodes, 1 Gateway

® huel Hue v started ¥ Good 1 Beeswax Server, 1 Hue Server B Actions
¥ mapreducel MapReduce v started ¥ Good 1 JobTracker, 9 TaskTrackers, 1 Gateway B Actions
& ooziel Oozie v started ¥ Good 1 Oozie Server B Actions
i zookeeperl ZooKeeper v started ¥ Good 3 Servers B Actions

Cloudera Managed Services

Name = Type Status Health Role Counts
.mgmtl Cloudera Management Services v Started ¥ Good 1 Event Server, 1 Host Monitor, 1 Activity Monitor, 1 Reports B Actiohs

Manager, 1 Alert Publisher, 1 Service Monitor
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Management and Monitoring - Cloudera Manager

MaNAUer  Services

O 03 12/ Octo4 12

e o m
Service hdfs c Cond History 7 Was Running with Good Health (Oct 5, 0430:59 PM) | Switch to Current tions =
HDFS Summary (Oct S, 4:30:59 PM) ’ Status and Health Summary (Oct S, 4:30:59 PM) ’
Theoughput Latency Status Health
Read Operations 1 B/s ims NameNode v E v Cood
Wnte Operations 1 8/s Sms Secondary NameNode @ * ® Hatory unavadable
Capaaity NS OataNode =1 v 2ilode
Balancer W History unavalable
Health Tests (Oct S, 4:30:59 PM) € Charts (OCt 5. 1:57:17 PM - 5:05:41 PM) ol I8
fhae HOFS Canary Duration ® Cansy dwstion 9257 Ot 09, 2041 - Ot 05, 2084
" The NameNode's health is green e
© Notenough data 10 test: Whether HDFS has encegh free > %=
space
120
" 0.00% of the blocks in HDFS are coerupted Ly
¢ 000% of the Blocks in HDFS are misung e
" 0.00% of the blocks in HOFS are underrephicated

360,000

120,000
80,000
.00 =
Events (Oct 5, 1:57:17 PM - 5:05:41 PM) Logs (Oct 5, 1:57:17 PM - 5:05:41 PM) B
Event Type Log Message [¥] Hosm Keywords Aderts Only
56 Results
Event Type Event Code Stan Time Host Service Role Message

+ LogMessage EV LOC EVENT Oct S, 02:1848PM <0639 halcloyderacom hafs sLnamenode DIR* NamaSystem startFde: falled 10 create fle /user/hudson/benchmarks/TestDF SI0/10_data/test o 8S for OFSC
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Management and Monitoring - HP CMU

— HP CMU (Cluster Management Utility) = push-button 419| scale-out 22| X| &

— S0 1,000 Clf O] 2| A - E &E| 7t

— 8lOojE &de| S U EEMS

— EX|E Sl provisioning (optimized image propagation) 2 E6j
NS

A
Il
©

=
|>
L
fot
>

file Monitoring Cluster Configuration Options ~Help

06
User Group /)
¢ CMU Cluster

o [ JOB_root 3637
(s JOB_root_3538
-

blo View | Time View

-l

- = .
Mo

Shutdown

Power Off

Boot

Reboot

Change UID LED Status

Multiple Windows Broadcast

Single Window pdsh (cmudiff)

Release Date: 05/02/2011

[ ciose

Sackup (Capturs ima
Cloning (Deploy Image)
Autoinstall (kickstartjautoyastipreseed)
Update »
Monitoring Sensors P

dac :

Aisight T show Bi0S sottings
install collect! ‘Show BIOS Version
aync | Upgrade Firmware
install yum »

Workload Scheduler » ik

rth0_MB/s_rx

cupload process_memory eth0_MB/s_tx

watts

\ . 1360
2 av 227

max
1512
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HP Information Management Solutions

A Cl| o E] HEfA|2|AtoZ E 757 St = EE EHE HS

Systems Management Connectors to move
@ CMU Real-time Monitoring subsets of datain and Augmenting Hadoop
Analytics tooling to enable users CMU Push Button Scale Out out of Hadoop
to create and run analytics jobs on Hadoop Management
unstructured data
Fast SQL compliant OLAP
HP Partners Insight CMU Vertica
Hadoop Core Execution engine
@ and distributed file system to run Datameer Autonomy Meaning-based 0
massively parallel processing Hadoop Management Software €aning-based computing
e Karmasphere p g Hadoop Ecosystem
....... A
HP Partners Cloudera MapR Hortonworks Fast OLTP with Range
Queries

Scale Out ProLiant x86 with large
amounts of DAS storage to store
and process data

HP ProLiant and HP Networking

Consulting Services
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New Platform for Big data (SL454x)
S| O|E{ & ol HAIE K HR M

SL4540 & SL4545 SL4540 & SL4545 SL4540 & SL4545
(1X60) 4012 (2X25) 4012 (3X15) 1Q13

Object Storage Big data analytics Hadoop

1 node 2 node 3 node
configuration configuration configuration
Intel E5-2400 Series CPUZ Intel E5-2400 Series CPUZ Intel E5-2400 Series CPUZ
EIRBH1L]S AfH 2 EfFfsr2Lfef AH U L& E}TYBF 300 A{H QU [} S
607§S/3.5" HDD & X| 7}& 25 79/ 3.5” HDD & X 7}& 15 749/ 3.5 HDD & X 7}=
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Optimized for big data workloads

A
1:1 Distributed parallel

9 processing
<
=
(=3
r
5 Big data analytics
o 12
o Email
"
o
o
a

1:10

1 node plus 60 LFF drives

CrlhErbEp VMARR

Cloudera

Object Storage a

openstack re

‘mongoDB VE RTICN

Cassandra

An HP Company

OSCHLIT‘«'

s

suse

)

Py o]

Hortonworks

>

45 60 75 100 180 2401
Capacity/Node (TB)
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Thank you
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