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Life of Big Data

'a:_’ ‘ Public Data Hub ‘f’*
— Sensor N7 'R PO Data as a Service i
= Network >— }o 7 O
= Z\ R R T -
— — OpenData . Q.
- 7 '::‘\1 S '@
R M/ &
o g =:
= c
=] —
= =
S ) 0%
0Q , Web2.0 | Erl
U'l Query : :_é 5 Fitd g
#b © Map Reduce — P §
'E Smart . — a - 'ﬁ
: Grid BigData / Mobile Computing




Linux Adoption in Enterprise NARLabs
increase in last 3 years

LINUX ADOPTION LINUX IS CORE TO THE CLOUD

GROWING TO SUPPORT Maintaining or Increasing L Support Cloud

CLOUD & MISSION-

CRITIC AL WORKLO ADS Decreasing Linux to Support Cloud
»
FIVE YEAR PLANS FOR INCREASED
OS INVESTMENTS ENTERPRISES INCREASING USE OF
Increasing Use of Linux LINUX FOR MISSION-CRITICAL WORKLOADS

Increasing Use of Windows

2011 69%

2012 73%

Source: "2013 Enterprise End User Report",

Linux Foundation, March 2013
http://www.linuxfoundation.org/publications/linux-foundation/linux-adoption-trends-end-user-report-2013 6
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Linux in the Cloud

« Amazon

Yahoo |
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If you have 4000+
server, which 0S wiill
you choose?
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http://www.datacenterknowledge.com/archives/2010/09/20/inside-the-yahoo-computing-coop/
http://bits.blogs.nytimes.com/2013/01/08/amazons-unknown-unknowns/? r=0
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Linux in the Devices !!

Linux have dominated Embedded, Mobile .....
maybe Internet of Things in near future ....

(Google hrome OS

http://crackberry.com/sites/crackberry.com/files/styles/large/public/topic_images/2013/ANDROID.png
http://boxysystems.com/myblog/wp-content/uploads/2011/01/google-chrome-0S-logo.jpg

Source: The most popular end-user Linux distributions are ...
http://www.zdnet.com/the-most-popular-end-user-linux-distributions-are-7000017223/ s


http://www.zdnet.com/the-most-popular-end-user-linux-distributions-are-7000017223/
http://crackberry.com/sites/crackberry.com/files/styles/large/public/topic_images/2013/ANDROID.png
http://boxysystems.com/myblog/wp-content/uploads/2011/01/google-chrome-OS-logo.jpg

Why Linux ? NARLabs

Total Cost of Ownership!

RED HAT*
E&EE)?PRISE - rednat

41 0/0 L Ow E R O RED HAT ENTERPRISE LINUX $32
IT STAFFING () [iince

MAINTAIN LESS. CREATE MORE. il R

Choose Red Hat Enterprise Linux over Windows Server to realize a lower TCO and build the T you want.

6 4% L E S S RED HAT ENTERPRISE LINUX $38
j D OW N T I M E WINDOWS SERVER
2 4 4 L 0 W E R RED HAT ENTERPRISE LINUX  §153 i
I N F R A ST R U CT U R E - — Annual productivity loss per user

C 0 S T S 0 50 100 150 200 250

Annual hardware maintenance expenses \ 0/0
3 4 Annual total
.‘\

cost of ownership
LOWER

46% LOWER @ RED HAT ENTERPRISE LINUX $93
SOFTWARE COSTS

WINDOWS SERVER 181

0 50 100 150 200 This infographic is based on research by a premier global market intelligence firm comparing the total cost of
ownership of Microsoft Windows Server to Red Hat Enterprise Linux. The study was funded by Red Hat, but the
Annual application & database software hceﬂgmg fees market intelligence firm conducted the research independently using their own total cost of ownership methodology. www.rhel.redhat.com

Source: How Red Hat Enterprise Linux trims total cost of ownership (TCO) in comparison to Windows Server, October 7, 2013
http://www.redhat.com/about/news/archive/2013/10/how-red-hat-enterprise-linux-trims-total-cost-of-ownership-in-comparison-to-windows-server
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Challenges - 3 Vs of Big Data

> s \=4 [1] Laney, Douglas. "3D Data Management: Controlling
VOI u me (/E/]: 7}:‘1’ ﬁi —g Data Volume, Velocity and Variety" (6 February 2001)
[2] Gartner Says Solving 'Big Data' Challenge Involves

(amount of data)

More Than Just Managing Volumes of Data, June 2011
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http://blogs.gartner.com/doug-laney/files/2012/01/ad949-3D-Data-Management-Controlling-Data-Volume-Velocity-and-Variety.pdf
http://blogs.gartner.com/doug-laney/files/2012/01/ad949-3D-Data-Management-Controlling-Data-Volume-Velocity-and-Variety.pdf
http://www.gartner.com/it/page.jsp?id=1731916
http://www.gartner.com/it/page.jsp?id=1731916
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Knowledge is from the PAST, Wisdom is for the FUTURE.
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http://www.pursuantgroup.com/blog/tag/dikw-model/
12 12


http://www.pursuantgroup.com/blog/tag/dikw-model/
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PAST: Big Data at Rest

Can gigabytes predict N |
the next Lady Gaga? A N fakebook
By Stacey Higginbotham | . II: | '

Want to know how playing on Jimmy
Kimmel Live will boost the sales of an
artist’s album? Or how about figuring out
where fans go to find artists after they hit the evening news? What about the effect
Whitney Houston’s death had on her YouTube and Vevo plays? They shot up 4,525

percent, by the way. http://nextbigsound.com/

How big data can curb
the world’s energy
consumption

http://www.openpdc.com/

One hospital’s

Source: 10 ways big data changes everything, 7
http://gigaom.com/2012/03/11/10-ways-big-data-is-changing-everything embrace Ofbfg dﬂt@ 13



http://www.openpdc.com/
http://gigaom.com/2012/03/11/10-ways-big-data-is-changing-everything
http://nextbigsound.com/
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The SMAQ stack for blg data

E ¥ A age anE 1&# NARLabs

%\j\/f@m/-’% P‘}—m4ouf"’fr%ﬁ'
You will need a big data stack called
SMAQ ( Storage, MapReduce and Query )

LAMP is for Web Services.

' '
Query
Map Reduce
LAMP
Linux Apache MySGL  PHP,Perl,Python b ,l

%+ %k ¢ The SMAQ stack for big data > Edd Dumbill - 22 September 2010 -
http://radar. oreilly. com/2010/09/the-smaq-stack-for-big-data. html
B %R ¢ http://smashingweb. geb. org/wp-content/uploads/2011/10/apache-php-mysql-ubuntu. png



http://radar.oreilly.com/2010/09/the-smaq-stack-for-big-data.html
http://smashingweb.ge6.org/wp-content/uploads/2011/10/apache-php-mysql-ubuntu.png
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Hadoop is a framework for developer
to wrote and execute massive data
processing applications easily.

Hadoop includes two parts: HDFS and MapReduce.
Warehouse

Processing
for data source and Grouping

output results. /
// Map
\/ Reduce/

HDFS stores
unstructure data One in
One out Multiple in, One out

and structure data
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Processing Time of Batch Jobs

____________________________________________________________________________________________________________________
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: Data Source Storage ¥ Computer SQL Database ¥ Event Handling
A Disk1 ——» RAM1 ——» GCPU 1
B Disk2 —+ > RAM2 —» CPU?2 DB Disk 1 .|
[c Disk3 —+—» RAM3 ——» CPU3 DB Disk2 — §
D Disk 4 H RAM4 —» CPU4 DB Disk3 —
E Disk5 |——» RAM5 ——» CPU5
FATRA TEHIAEER TEHhEE FATRA SHE%
Parallel Write Local Read Computing Parallel Write Event Trigger
(T1) (T3) (T4) (TS) (T6)
BRI R IREL BRI E LTl

Phase 1 : Data Collection Phase 2 : Data Processing Phase 3 : Event Handling
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NOW: Big Data in Motion
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http://www.newmobilelife.com/2013/04/21/facebook-pue-real-time-charts/



http://www.newmobilelife.com/2013/04/21/facebook-pue-real-time-charts/
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Data in Motion — In-Memory Processing
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Variety Velocity
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Apache & %

Big Query Dremel Apache Drill
(JSON, SQL-like) (2010) (2012)
Incremental Index Update Percolator
(Caffeine) (2010)
Pregel Apache Giraph
Graph Database (2009) (2011)
- ™y
a BigTable Apache HBase
e (2006) (2007)
MapReduce Hadoop MapReduce
MEI]:'.I Reduce (2004) (2006)
Google File System HDFS
Hiomge (2003) (2006)
"-..—..i' 21
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NoSQL vs NewSQL

ARG en s R T REEs  NARLabs
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http://www.infoq.com/news/2011/04/newsql
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Phase 1 : Data Collection Phase 2 : Data Processing Phase 3 : Event Handling
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Streammg Data Collection
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Twitter Storm NARLabs
+ Apache Kafka

1 Flexible 2 Data failover 3 Real-time, fault-tolerant, Guaranteed
data input

N

snapshots scalable, in-stream processing data delivery

A
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)
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DATA PARTNERS <L
2
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..... ﬁ - HADOOP
BATCH UPLOAD o
CUSTOM
CONNECTORS "B 2 T AT ﬁ ........... RDBMS

http://blog.infochimps.com/2012/10/30/next-gen-real-time-streaming-storm-kafka-integration/



http://blog.infochimps.com/2012/10/30/next-gen-real-time-streaming-storm-kafka-integration/
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Lambda Archltecture for Big Data after 2013

New data
HBase [ stream ]

Storm

g
B
L
5 2
2} =
[ E
A 3
i
ElephantDB
= Or
Voldemort

Source: Lambda Architecture, 8. March 2013

http://www.ymc.ch/en/lambda-architecture-part-1
26



http://www.ymc.ch/en/lambda-architecture-part-1
https://github.com/nathanmarz/elephantdb
http://www.project-voldemort.com/voldemort/

%% - . Golden Ratio for Big Data NARLabs
1 core : 2+ GB RAM : 1 SSD Disk
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W 37w ¢ Gartner Hype Cycle 2013

R A = Ry 3 Rl
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‘ Wearable Userinterfaces

Matural-Language Question ANTTENT Complex-EventProcessing

. Internet of Things f Content Analylics
Speech-lo-Speech Translation F—In-Memory Database Management Systems
Mobile Robots [— Wirual Assistants
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NEXT: Big Data Security

Perishability Fidelity
- el - EATFRAN e
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Technology Pervasive Use

F A5 R ATE R |

Velocity Volume

HE P = Source: Gartner (March 2011), 'Big
Data' Is Only the Beginning of
Extreme Information Management,
AN April 2011,

* Quantification

Variety Complexity http://www.gartner.com/id=1622715
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buy hardware with encryption support

PowerVM PowerSC AIX Operating
System

£

cee-o
" Y X )
L X Bk ]
' Y BN ]

PowerS-C"“

. - Security &
Systems Virtualization Compliance Systems Software

Power Hardware Secure Virtualization  Virtualization Centric Secure Operating
with security built Platform ensuring Security Extensions  Systems- defense in
in & hardware isolation integrity to protect the Cloud depth: role based
assists for and Virtual Data access, trusted
encryption Center execution, encrypted

file system
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NARLabs
Conclusion:

1.Switch to Linux, it helps to reduce TCO (total cost of
ownership) about 34% !

2.Hadoop only solve the problem for Big Data at Rest. You will
need In-Memory Processing tools such as HBase, Spark,
Impala for Big Data in Motion. To cleaning Big Data in real-
time, you could try Message Queue, Storm and Kafka.

3.Consider to buy servers with SSD disk, it helps to improve
processing time for Big Data at Rest. For Big Data in Motion,
you will need tools like In-Memory Processing. Remember to
buy more RAM for your cluster.

4.To protect your big data, please survey hardwares and
operation system (OS) which have hardware encryption
support !

ac
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Questions?
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