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cloud computing, hadoop, big data, nosql Job Trends
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Percentage of Matching Job Postings

Scale: Absolute - Relative 4

Job Trends from Indeed.com
== cloud computing = hadoop = big data == nosql
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Indeed.com searches millions of jobs from thousands of job sites.
This job trends graph shows the percentage of jobs we find that contain your search terms.

Find Cloud Computing jobs, Hadoop jobs, Big Data jobs, Nosgl jobs

Job Trends for Cloud Computing = Hadoop = Big Data = Mosgl

= Big Data > Cloud Computing >
Hadoop > NoSQL
Cl0 technologies Ranking of technologies ClOs selected as
one of their top 3 priorities in 2012
Ranking 2012 201 2010 2009
/ Analytics and business intelligence 5 5
Mobile technologies 2] 6 12
Jan’11 Cloud computing (Saas, laaS, PaaS) 3| 2] 16
Caollaboration technologies (workflow) 4 B 11 5
Virtualization ] |§|
Legacy modernization il T 15 4
IT managament T 4 10 *
Customer relationship management 8 18 & !
ERF applications 2 13 14 @
Security 12 9 8

Social media®™eb 2.0
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May 100 Jul 10 Sep 10 Mow 10 Jan i1 Kar 11 May 11 Jul 11
May 1, 2010 - Nov 30, 2011

Sep 11 Nov 11 3

SimplyHired.com

%% %kt htt

Gartner CIO Agenda 2012 AT =% :

Business Intelligence (Big Data)

. ——~___—__— | [2] Mobile technology

Cloud Computing

p://www. gartner. com/DisplayDocument?1d=1524714 6
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Bit (b) lorO

Byte (B) 8 bits
Kilobyte (KB) 1,000 bytes
Megabyte (MB) 1,000 KB
Gigabyte (GB) 1,000 MB
Terabyte (TB) 1,000, GB
Petabyte (PB) 1,000 TB
Exabyte (EB) 1,000 PB

Zettabyte (ZB) 1,000 EB
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Information Versus Available Storage

Information Created, Captured and Replicated

1,000,000 -
6-Fold Growth
EI]D.ﬂl]I] — +|r'|fDI'maTIOI"i / in Four Years
soo,000 — —#— Available Storage /
700,000 /
ﬂ 600,000
E" 500,000 / /
% 400.000 /./ 2006 2010
0o ' / 161 Exabytes 988 Exabytes
300,000
200,000
s 2007 & > IDC 7 f
| 2010 & ¢ = £ = 2 |
0 - = = . 2
2005 2006 2007 2008 2009 2010 ( 7}5 ﬁ’k 2006 + )
2006 161 EB
11 ke * The Expanding Digital Universe, 2010 933 EB ( ?F‘ ’P )

A Forecast of Worldwide Information Growth Through 2010,
March 2007, An IDC White Paper - sponsored by EMC
http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf 3
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2009 # » IDC3E 5
Digital Information Created, Captured, Replicated Worldwide 2011 &+ g £ L

(4p#% 2006 & )

Exabyles
1,800

e Tenfold 2006 161 EB
1200 Growth in 2007 281 EB

Five Years! 2010 988 EB ( 8| )
B (3gp])

1,000
Diginal camores

800 Camara pt 15, ValP
I'.'lu:*d:-:':! -r::a.»;-:u_]:;mLap-;uns 201 1 1 773 E

500 1 Dataconior applications, Games,
<00 salsllile images, GPS, ATMS, SCanners

Sensors, Diginl radio, DLP theaters, Telematics,
200 Feaar-lo-pass, Email, Instant messaging "."i-IEIJ'l:‘-‘.'."I"-"I!TE"".'_H"-'J.

CADNCAM Tows, Industigd machines. Securily svsiems, Appdgnoss
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2006 2007 2008 2009 2010 2011

41 & : The Diverse and Exploding Digital Universe,

An Updated Forecast of Worldwide Information Growth Through 2011

March 2008, An IDC White Paper - sponsored by EMC
http://www.emc.com/collateral/analyst-reports/diverse-exploding-digital-universe.pdf
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1.8

ZETTABYTES

(1.8 trillion gigabytes) of information

will be created and replicated in 2011-

and growing fast (it has grown by a factor of 9 in just five years)

4y & Extracting Value from Chaos,
June 2011, An IDC White Paper - sponsored by EMC
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2006
2007

i 2010

161 EB
281 EB

988 EB ( g iRl )

1 2010 1200 EB (1.2 ZB)
' 2011 1773 EB (53] )
i 2011 1800 EB (1.8 ZB)

http://www.emc.com/collateral/about/news/idc-emc-digital-universe-2011-infographic.pdf
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'Big Data' = few dozen TeraBytes to PetaBytes in single data set.

Definition [edit]

Big data is a term applied to data sets whose size is beyond the ability of commonly used software tools to capture,
manage, and process the data within a tolerable elapsed time. Big data sizes are a constantly moving target
currently ranging from a few dozen terabytes to many petabytes of data in a single data set.

In a 2001 research report[l‘” and related conference presentations, then META Group (now Gartner) analyst, Doug
Laney, defined data growth challenges (and opportunities) as being three-dimensional, i.e. increasing volume
(amount of data), velocity (speed of data in/out), and variety (range of data types, sources). Gartner continues to use

this model for describing big data.[??!

M e http://en. wikipedia. org/wiki/Big data
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http://en.wikipedia.org/wiki/Big_data
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Volume
(amount of data)

A

+ EB

Batch ( #tX1F ¥ )

Unstructured
JE 4 AL At

Variety ##+ %ttt
(data types, sources)

¥ I#sl

AHERE

(35 32 T 2400

SRR

[1] Laney, Douglas. "3D Data Management: Controlling
Data Volume, Velocity and Variety" (6 February 2001)
[2] Gartner Says Solving 'Big Data' Challenge Involves
More Than Just Managing Volumes of Data, June 2011

Structured
4E AL F R

Semi-structured

FEARILAH

Realtime ( B & F 4} )

Velocity ##}3E hw %
(speed of data in/out)
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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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Potential Use Cases for Big Data Analytics

Real time Credit & Market Risk in Banks ‘

Fraud Detection (Credit Card) & Financial Crimes (AML) in Banks

: Sincluding Social Network Analysis

Event-based Marketing in Financial Services and Telecoms

Markdown Optimization in Retail

Claims and Tax Fraud in Public Sector

—
Data S Predictive u ‘Social Media |
Velocity Mﬂg:%g;gi‘: o J Sentiment Analysis '
1

. Disease Analysis
D?IT;Z?]E; ﬁcl:lf:l'isr:mg on Electronic Health
g ) Records
-
Traditional Data . Video Surveillance/
Warehousing Textmilias Analysis
Batch o l
Structured Semi-structured Unstructured
42 % : Big Data is the Answer - What was the Question? Data Variety

http://www.saama.com/blog/bid/76211/Big-Data-is-the-Answer-What-was-the-Question
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Source: Big Data, not Big Problems, http://www.talend.com/products-big-data/
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) . Qualification and Assurance
Validation Linking
Classification Contracts
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* Access Enablement and Control
Technology Pervasive Use
Velocity Volume ]
BE o S
Q tificati FooR ¥ ﬁ;i
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Variety Complexity

Source: Gartner (March 2011), 'Big Data' Is Only the Beginning of Extreme
Information Management, 7 April 2011, http://www.gartner.com/id=1622715
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Siri. 2
Your wish is
its command.

Siri on iPhone 4S lets you use your voice
to send messages, schedule meetings,
place phone calls, and more. Ask Siri to
gs just by talking the way you talk.
inderstands what you say, knows
w"at you mean, and even talks back.
Siri is so easy to use and does so much,
you'll keep finding more and more ways
t.
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| change, WHAT ACTION?

movement reveals direction

given purpose,
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M &3 ( Cloud Computing ) J 4
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2006 %8 A 24 B
Amazon . Elasiic Compute Cloud 4% £ B8 F ’%ﬁw&%

THE WISDOM OF % /
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What you need to knny::
about cloud computing

Source: http://www.cnet.co.uk/i} c/blg/cat/software/cloudcomputing/clouds1.jpg
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How to Get a Hot Job in Big Data, Dan Tynan, InfoWorld, March 19, 2012
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Data Scientist Study

The explosion in digital data, bandwitdth and processing power — combined with new tools

for analyzing the data— has sparked massive interest in the emerging field of data science.
Organizations of all sizes are turning to people who are capable of translating this trove of data—
created by mobile sensors, social media, surveillance, medical imaging, smart grids and the like —
into predictive insights that lead to business value. Despite the growing opportunity. demand for
data scientists has outpaced supply of talent, and will for the next five years.

Who are data science practitioners, what skills do they need, and why are they so different?

Over 2/3 believe demand for talent will outpace the supply of data scientists

OVER THE NEXT FIVE YEARS, DEMAND FOR DATA SCIENTISTS WILL:

Be significantly less 49,
than the talent available 1 /o 31 o/ Significantly outpace
(]

Be less than the [0, ? the supply of talent
talent available 5/0 w
Be met by the 0
available talent 3 1 /o
320 Somewhat outpace
‘0 the supply of talent

Only 12% see today’s Bl professional as the best source for new data scientists

THE BEST SOURCE OF NEW DATA SCIENCE TALENT IS:

34, Tty
277 - ID EA

professionals

Professionals in Students studying Other
Students studying disciplines other than | fields other than ) 2% D r ﬂ ﬂ E '5
compurter science computer science computer science 1 2 /o °

Lack of training and resources are the biggest obstacle to data science in organizations

THE BIGGEST OBSTACLE TO DATA SCIENCE ADOPTION IN OUR ORGANIZATION IS:

4 kR AR DA BE TR PE F http://www. bnext. com. tw/print/article/1d/21740
N AR e B £ http://www. inside. com. tw/2011/04/13/infographics 33
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e AR RE e A F 5 BGiE LAMP
4 #P S SMAQ ( Storage, MapReduce and Query )

' '
‘ . Query
.\, i Perl
& python
% Map Reduce
APACHE
LAMP K
N—

Linux Apache MySQL  PHP,Perl,Python

%< %k ¢ The SMAQ stack for big data ° Edd Dumbill > 22 September 2010 -
http://radar.oreilly. com/2010/09/the-smag-stack-for-big-data. html
B * ik . http://smashingweb. geb. org/wp-content/uploads/2011/10/apache-php-mysql-ubuntu. png 36
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Query

Map Reduce

Storage
S——e

Key features

» Distributed

« Non-relational or
unstructured

%% %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
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Query

Key features

- Distributes computation
Map Reduce OVer many servers

- Batch processing model

Storage
———————

% %k ¢ The SMAQ stack for big data ° Edd Dumbill > 22 September 2010
http://radar. oreilly. com/2010/09/the-smag-stack-for-big-data. html 38
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- Efficient way of
defining computation
- Platform for user
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» Google £ — & g9 F A 69 = KB s AT
* (Google shared their design of web-search engine
— SOSP 2003 :

— “The Google File System” GO Ugle

— http://labs.google.com/papers/gfs.html
— OSDI 2004 :

— “MapReduce : Simplifed Data Processing on Large Cluster”
— http://labs.google.com/papers/mapreduce.html

— OSDI 2006 :

— “Bigtable: A Distributed Storage System for Structured Data”
— http://labs.google.com/papers/bigtable-osdi06.pdf

40


http://labs.google.com/papers/gfs.html
http://labs.google.com/papers/mapreduce.html
http://labs.google.com/papers/bigtable-osdi06.pdf

JPENSDUTCEW PPl g0 f Buuylz Surs Teosunuluylss

_ : PR S LL 2k ‘;_"_/: e Z f > & 2

>

Sigranls HBase, Hypertable.
A huge ey-value datasioge Cassandra, ....
Magisduss Hadoop MapReduce API
rrw, rallle) urocess date Sphere. MapReduce AP, ...
Goouyle file Yysis Hadoop Distributed File System, (HDFS),
Ty siefs pstvyiss of daite) Sector Distributed File System

# % X F3% % # MapReduce API & 1% :

http://trac.nchc.org. tw/grid/intertrac/wiki%3Ajazz/09-O4-14%23MapReduce
AR RGO X IE R AHR

> IBM GPFS - http://www-03.ibm.com/systems/software/gpfs/

> Lustre - http://www.lustre.org/

> Ceph - http://ceph.newdream.net/
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http://hadoop.apache.org

Hadoop A& Apache Top Level % % £
Hadoop is Apache Top Level Project
B AT £% 9% Yahoo! BB ~ B4 9213%E A
Major sponsor is Yahoo!

£]44 # 5& Doug Cutting °* 5% Google Filesystem

Developed by Doug Cutting, Reference from Google Filesystem
A Java B > %4+ HDFS 32 MapReduce API -

Written by Java, it provides HDFS and MapReduce API

2006 1% il £ Yahoo W3 R% F

Used in Yahoo since year 2006

S E 7~ BT 1R dp B o

It had been deploy to 4000+ nodes in Yahoo

B2 Petabyte & A4t o

Design to process dataset in Petabyte

Facebook, Last.fm
. Joost are also
powered by Hadoop 4
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http://sector.sourceforge.net/

HEBREHRDF OB ERBER -

Developed by National Center for Data Mining, USA

A CIC++ 3485 » Rz’ Hadoop # 4 o

Written by C/C++, so performance is better than Hadoop

4t T#4L 1 Google File System $2 MapReduce %9 # %]

Provide file system similar to Google File System and MapReduce API
JE7AUDT 2 50 & M3 ¥ 8 A ik B AR F

Based on UDT which enhance the network performance

Open Cloud Testbed A ## 4 B 3X3% 3%, » 3t B 45 MalStonesX A8 #F P 3K 34

Open Cloud Consortium provide Open Cloud Testbed and develop
MalStone toolkit for benchmark

W
Mational Center for Data Mining U IC ‘ﬂ ' Open Data Group
A University of lllinois at Chicago qoen data httpiliwww.opendatagroup.com/
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SQL Server
About SQL Server Solutions & Technologies

(€ Contact Us > | f I & BRI Tube]

Editions Get SQAL Server Learning Center Partners

Share this page

Big Data Analytics

w o0 e

Strata Big Data Conference 2012 and Power View
Contest

Strata Big Data Conference 2012..

{ill

Big Data Solution

Unlock business insights from all your structured and unstructured data,
including large volumes of data not previously activated, with Microsoft's
Big Data solution. Microsoft's end-to-end roadmap for Big Data embraces
Apache Hadoop™ by distributing enterprise class Hadoop based solutions
on both Windows Server and Windows Azure. Our solution is also
integrated into the Microsoft Bl tools such as SQL Server Analysis
Services, Reporting Services and even PowerPivot and Excel. This
enables you to do Bl on all your data, including those in Hadoop.

Key Benefits

# Broader access of Hadoop to end users, IT
professionals and Developers, through easy
installation and configuration and simplified
programming with JavaScript.

# Enterprise ready Hadoop distribution with greater
security, performance, ease of management and
options for Hybrid IT usage.

%+ %k ¢ Big Data Solution | Microsoft SQL Server 2008 R2
http://www. microsoft. com/sqlserver/en/us/solutions—-technologies/business—-intelligence/big-data-solution. adpx
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CMET * News * Software, Interrupted

Cloudera teams up to connect
Oracle and Hadoop

Cloudera and Quest software are parinering to provide connectivity
between Oracle and Hadoop.

by Dave Rosenberg | June 21, 2010 5:30 AM PDT

‘ A Follow

This week Cloudera, a provider of software and ; _
services for the Apache Hadoop project, is set o s
announce a partnership with Quest Software to =, = ﬂ[ﬂ[ﬂ } ﬂ)

develop, support, and distribute an Oracle
connector for Hadoop.

-

%% %k : Cloudera teams up to connect Oracle and Hadoop
http://news. cnet. com/8301-13846_3-20008242-62. html
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Data scientist: The hot new gig in tech

By Michal Lev-Ram, writer September 6, 2011: 5:00 AMET
Companies that want to make sense of all their bits and bytes are hiring so-called data
scientists - if they can find any.

A .
ILLUSTRATIOM: SAWIMN FOTEMZA

FORTUNE -- The unemployment rate in the U.S. continues to be abysmal (9.1% in July ), but
the tech world has spawned a new kind of highly skilled, nerdy-cool job that companies are
scramblina to fill: data scientist.
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Source : http://tech.fortune.cnn.com/2011/09/06/data-scientist-the-hot-new-gig-in-tech/
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What is data science?

Data science can be broken down into four essential parts.

Mining data Statistics

Collecting and formatting Information analysis

the information

Interpret Leverage

Implications of the data,
application of the data, interaction
using the data and predictions
formed from studying it

Representation or visualization in
the form of presentations,
infographics, graphs or charts
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http://www.huffingtonpost.com/deb-roy/the-birth-of-a-word b 2639625 .html

TED WEEKENDS: Big Data Can Get Very Personal B At nE £ Fk

k:g Deb Roy W Follow  [ElLike <79

The Birth of a Word

EiLike 8.5k EAEIES

Big Data Can Get
Very Personal

DEB ROY
THE BIRTH OF A WORD

http://www.ted.com/talks/deb roy the birth of a word.html 53
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