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Tip: Use commas to compare multiple search terms.
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cloud computing, hadoop, big data, nosql Job Trends
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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, Mosdgl jobs
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CIlO technologies Ranking of technologies ClOs selected as
one of their top 3 priorities in 2012
Ranking 2012 2011 2010 2009

Maw 10 Jul10  Sep 10 Mow 10 Jan 11
May 1, 2010 - Nov 30, 2011

i

Mar 11 May 11 Jul 11

Sep 11 Mow 11
SimplyHired com

Analytics and businass intelligence

g s s B

Motile technologies 2] 6 12
Cloud computing (Saa$, laas, Paas) 3] 2] 18
Collaboration technologies (workflow) 4 8 11 5
Virtualization 5]
Legacy modernization L T 15 4
IT management 7 4 10 :
Customer relationship management B 18 i "
ERF applications a 13 14 @
Security 12 9 8

Social mediaeb 2.0
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Business Intelligence (Big Data)
Mobile technology
Cloud Computing

p://www.gartner.com/DisplayDocument?id=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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# & . The Expanding Digital Universe,
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

2008

2009 2010
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Information Created, Captured and Replicated

B-Faold Growth
in Four Years

o

2005 2010
161 Lxabytes QB Lxabytes

2007 & » IDC TAf&
2010 F o Rk~ 1z |
(A48 $5 2006 F )

2006 161 EB

2010 988 EB ( 78 #] )


http://www.emc.com/collateral/analyst-reports/expanding-digital-idc-white-paper.pdf
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Digital Information Created, Caplured, Replicated Worldwide
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o Tenfold

- Growth i
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800 - Camara phonas, VolP
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400 walsllile images, GFS, ATMS, Stannars
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200 Paar-io-paer, Email, Instant messaging, Videoconferancing,

CADICAM, Toys, Industnal machines, Securly sysiems, Applances

2006 2007 2008 2009 2010 2011

# & : The Diverse and Exploding Digital Universe,

2009 &+ » IDC Fa4f&
2011 F€ Rk 115 |
(A8 2006 F )

2006 161 EB
2007 281 EB
2010 988 EB ( F& A

)
2011 1773 EB ( 78 #&] )

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 trillion gigabytes) of information
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and growing fast it has grown by a factor of 9 in just five years)
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# & : Extracting Value from Chaos,
June 2011, An IDC White Paper - sponsored by EMC

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.[??!

& © http://en.wikipedia.org/wiki/Big data
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Vol A E w Conol
O u m e ,a\ 24 [1] Laney, Douglas. "3D Data Management: Controlling
Data Volume, Velocity and Variety" (6 February 2001)

(a m O u nt Of d ata) [2] Gartner Says Solving 'Big Data' Challenge Involves
More Than Just Managing Volumes of Data, June 2011
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(data types, sources) (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
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Source: Big Data, not Big Problems, http://www.talend.com/products-big-data/ 13
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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 v
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
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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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http://en.wikipedia.org/wiki/Virtualization

Original Data Duplicates Removed
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http://opendedup.org/

Business Intelligence B (% &

Data Mining THEY FTTTT S
 HEREH
. . " H
Data Warehouse ##H 2% ﬁi,é»ﬂ;(ii
~ AR
Data Integration ¥H %4 REHFE
" ERP | CRM || mES || Kms | Tom | ‘cs=!
i AF BEMAR || BARA | BRA || 2482

Compute H &%

Network @¥% &

1 AL

Virtualization

Storage % 3%

@-




Dziez) lntaegrzislon 7

»

- >\.? ] ’ Y :.: *
LA A 7/ - r r ¢

Source : http://en.wikipedia.org/wiki/Data integration

— | Data
> ETL Warehouse

Figure 1: Simple schematic for a
data warehouse. The ETL process
extracts information from the
source databases, transforms it and
then loads 1t into the data
warchouse.

Wrapper

......................
""""
" e

Mediated Schema
i “Virtual Database” :

Wrapper

Data Source ¢ =] Wrapper

Figure 2: Simple schematic for a data-
integration solution. A system designer
constructs a mediated schema against
which users can run queries. The virtual
database interfaces with the source
databases via wrapper code 1f required.


http://en.wikipedia.org/wiki/Extract,_transform,_load
http://en.wikipedia.org/wiki/Data_integration
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Tableau Environment

i ++# Tableau Desktop 7.0

In-Memory

i Ana!ytrmffngme: i ODBC

Cloudera Connector for Tableau

1
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CDH3

Hive
'Map Reduce.
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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.

\

ILLUSTRTIDN: GAWIM 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.

& Tast) AR |
&t £ # 25 (FORTUNE) 5 #43p A2
R e RReE & T EHAL R |

Source :
http://tech.fortune.cnn.com/2011/09/06/data-scientist-the-hot-new-gig-in-tech/

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

34
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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, bandwidth and processing power — comizined 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 peaple who are capahle of translating this trove of data—
created by mobile sensors. social metiia. surveillance. medical imaging, smart grits 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 pracitioners, what skills da 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 1 0/
than the talent available 1 /o 3 1 o/ Significantly outpace
He o i the 57 ? ‘o the supply of talent
talent available «J /o

lﬁl facebook

327 Somewhat outpace
‘o the supply of talent

Be met by the 0
available talent 31 /1,1

Only 127 see today’s Bl professional as the best source for new tata scientists

THE BEST SOURCE OF NEW DATA SCIENCE TALENT IS:

34% Today's
TR v . ID EA +

professionals

Professionals in Students studying Other S t D t D -
Students studyi disciplines ather than | fields other than o 12%
ol B ory ata esign

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

THE BIGGEST 0BSTACLE TO DATA SCIENCE ADOPTION IN OUR ORGANIZATION IS:
%‘L\?‘é‘%/}? AR T BRE : BHAAL K http://www.bnext.com.tw/print/article/id/21740
REBEEE ) ETAE A http://www.inside.com.tw/2011/04/13/infographics 40
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SMAQ (Stor‘age, MapReduce and Query

'I-_'l

-

Query

Map Reduce

Storage
—

Linux Apache MySQOL PHP,Perl,Python

9}7%5}'*\/}? . 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 K &P : http://smashingweb.geb.org/wp-content/uploads/2011/10/apache-php-mysql-ubuntu.png 46
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Map Reduce Key features

« Distnbuted

« MNon-relational or
unstructured

Storage
—

%% R . 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
———————

%% R . The SMAQ stack for big data °* Edd Dumbill » 22 September 2010 °
http://radar.oreilly.com/2010/09/the-smaq-stack-for-big-data.html 48
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Key features

» Efficient way of
defining computation

» Platform for user

o '
Query
Map Reduce
Storage
—

friendly analytical systems

—
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%% R . The SMAQ stack for big data °* Edd Dumbill » 22 September 2010 °
http://radar.oreilly.com/2010/09/the-smaq-stack-for-big-data.html 49
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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
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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/
51
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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 s


http://hadoop.apache.org/
http://hadoop.apache.org/
http://hadoop.apache.org/
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http://sector.sourceforge.net/

HEBREHRDF OB ERBER -

Developed by National Center for Data Mining, USA

A CIC++ 348 E » Hkikie® Hadoop #4F 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/



http://sector.sourceforge.net/
http://sector.sourceforge.net/
http://sector.sourceforge.net/
http://udt.sourceforge.net/
http://udt.sourceforge.net/
http://www.opencloudconsortium.org/testbed.html
http://www.opencloudconsortium.org/testbed.html
http://code.google.com/p/malgen
http://code.google.com/p/malgen
http://code.google.com/p/malgen
http://www.opencloudconsortium.org/
http://www.opencloudconsortium.org/testbed.html
http://www.opencloudconsortium.org/testbed.html
http://code.google.com/p/malgen/wiki/Malstone
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(query, analytics, reporting, statistics]
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Network

Data Storage Framework Data Processing Framework
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Security
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SQL Server @ Contact Us » | fI & BRI Tube]
About SQL Server Solutions & Technologies Editions Get SQAL Server Learning Center Partners

Share this page

Big Data Analytics

Big Data Solution

‘ o0 ’ Unlock business insights from all your structured and unstructured data,
T R S including large volumes of data not previously activated, with Microsoft's
ool Big Data solution. Microsoft's end-to-end roadmap for Big Data embraces
Apache Hadoop™ by distributing enterprise class Hadoop based solutions
Strata Big Data Conference 2012.. 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
"r'|_|_| 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.

%% Rk . Big Data Solution | Microsoft SQL Server 2008 R2

http://www.microsoft.com/sqlserver/en/us/solutions-technologies/business-intelligence/big-data-solution.aspx?
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Manage Packages With UPS My Choice

News Download CMNETTV HowTo Ma

HP OFFICEJET PRO

MAKE YOUR BUSINESS SHINE FOR LESS

LEARM MORE I

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
‘ N 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.

é?ﬁ?ﬂiﬁ?: Cloudera teams up to connect Oracle and Hadoop
http://news.cnet.com/8301-13846 3-20008242-62.html
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http://www.bnext.com.tw/print/article/id/22333
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522 R R P EEIZ A Hadoop H AT/ AT ERA 4 » &R B 2011-06-12
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rlisiory of rlzidooy 0 200~2005
R L, 200 ~2005

rlzaidoog & &G 8

o n o

e | ucene

— http://lucene.apache.org/
— Jil Java X9 & 2 AE U & 91 5] API

—a high-performance, full-featured text search
engine library written entirely in Java.

~ R X HE—F  EHFHORREL
BREZSN %

—Lucene create an inverse index of every word in
different documents. It enhance performance of
text searching.




rlistory of rlzidooy 0 2005~2008

2 »
-r= -r /

rlzidooy EEFdE dy EF R L, 2005~2008

uteh i
— http://mutch.apache.org/

—Nutch A& #7%B 2UR 46 25 BT BA 3569 485544 5 5] %
—Nutch is open source web-search software.
—#] Fl Lucene &\ & H %

— It builds on Lucene and Solr, adding web-
specifics, such as a crawler, a link-graph
database, parsers for HTML and other
document formats, etc.




rlistory of rlzidooo .0 2005 ~ yloyy
rlzidooy BB gL Ky R L, 2005 ~ Moyy

Nutch & 48 5| 64 5 K & 43k B A RER - RI4TFA 5
Google £ — &k o F 169 = R B 4EH AT -
Added DFS & MapReduce implement to Nutch
According to user feedback on the mail list of Nutch ....
Hadoop became separated project since Nutch 0.8
Nutch DFS — Hadoop Distributed File System (HDFS)

Yahoo hire Dong Cutting to build a team of web search
engine at year 2006.

— Only 14 team members (engineers, clusters, users, etc.)
Doung Cutting joined Cloudera at year 2009.

| @ YaHooO! ‘cdoudera




Lucene - Java / LUCENE-1

lock files don't work in JDK 1.1

Log In
Details
Type: [¢] Bug Status:
Priarity: & Major Resolution:
Affects Version/s: 1.2 Fix Version/s:
Component/s: corelstore
Labels: MNone
Environment: Operating System: All

Nutch / NUTCH-1

=3

test
Log In
Details
Type: [¢] Bug Status:
Priority: + Trivial Resolution:
Affects Version/s: None Fix Version/s:
Component/s: None
Labels: None

@ Hadoop Common / HADOOP-1
initial import of code from Nutch

Log In

Details

Type: Task Status:
Priority: # Major Resolution:
Affects Version/s: MNone Fix Version/s:
Component/s: Mone

Labels: Mone

-+ Closed
Fixed
MNone

+4 Closed
Fixed
MNone

-+ Closed
Fixed
0.1.0

@ Views ~
People
Assignee:  Lucene Developers
Reporter: Doug Cutting
i Vote (0) 1 Watch (0)
—llaics
Created: 09/0ct/01 16:19
@@ Views ~
People
Assignee: Unassigned
Reporter: Doug Cutting
i Vote (0) 1 Watch (0)
Dates
Created: 11/Feb/05 04:23
@ Views ~
People
Assignee: Doug Cutting
Reporter: Doug Cutting
i Vote (0) 1 Watch (0)

| Created: {]1IFebfﬂﬁ{]E:54|
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Top Comrmaon Chubkwa HBase HOF= Hive MapReduce Pig Zookeeper

* About

:
7 Wil Wi SR Welcome to Apache Hadoop!

o Mailing Lists

* Hadoop Common: The common utilities that support the other
Hadoop subprojects.

* HDFS: A distributed file system that provides high throughput
access to application data.

* MapReduce: A software framework for distributed processing of

large data sets on compute clusters.
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Otrier rladooo relaizd orojecs

Chukwa: A data collection system for managing
large distributed systems.

HBase: A scalable, distributed database that
supports structured data storage for large tables.

Hive: A data warehouse infrastructure that
provides data summarization and ad hoc

qguerying.
Pig: A high-level data-flow language and
execution framework for parallel computation.

ZooKeeper: A high-performance coordination
service for distributed applications.
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AVro

Avro is a data serialization system.
It provides: %m%

— Rich data structures.

— A compact, fast, binary data format.
— A container file, to store persistent data.

— Remote procedure call (RPC).

— Simple integration with dynamic languages.

Code generation is not required to read or write data files
nor to use or implement RPC protocols. Code generation
as an optional optimization, only worth implementing for
statically typed languages.

For more detalil, please check the official document:
http://avro.apache.org/docs/current/
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 http://hadoop.apache.org/zookeeper/ l £

« ZooKeeper is a centralized service for maintaining
configuration information, naming, providing distributed
synchronization, and providing group services. All of
these kinds of services are used in some form or another
by distributed applications.

» FEach time they are implemented there is a lot of work that goes into fixing
the bugs and race conditions that are inevitable. Because of the difficulty
of implementing these kinds of services, applications initially usually
skimp on them ,which make them brittle in the presence of change and
difficult to manage. Even when done correctly, different implementations

of these services lead to management complexity when the applications
are deployed.
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http://hadoop.apache.org/pig/

Pig is a platform for analyzing large data sets that
consists of a high-level language for expressing data
analysis programs, coupled with infrastructure for
evaluating these programs.

Pig's infrastructure layer consists of a compiler that
produces sequences of Map-Reduce programs

Pig's language layer currently consists of a textual
language called Pig Latin, which has the following key
properties:

— Ease of programming
— Optimization opportunities
— Extensibility

s .


http://hadoop.apache.org/pig/
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 http://hadoop.apache.org/hive/

 Hive is a data warehouse infrastructure built on top of
Hadoop that provides tools to enable easy data
summarization, adhoc querying and analysis of large
datasets data stored in Hadoop files.

« Hive QL is based on SQL and enables users familiar with
SQL to query this data.
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Crivyyel

http://hadoop.apache.org/chukwa/

Chukwa is an open source data collection system
for monitoring large distributed systems.

built on top of HDFS and Map/Reduce framework

includes a flexible and powerful toolkit for
displaying, monitoring and analyzing results to
make the best use of the collected data.

/?-N

kv vl

__}q,£:?1|g ﬁuf:

! f&#ﬁ.}f_\.‘-ﬂf
=" =N

chubkwa
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MziroLt

http://mahout.apache.org/
Mahout is a scalable machine learning libraries.

iImplemented on top of Apache Hadoop using the
map/reduce paradigm.

Mahout currently has

— Collaborative Filtering
— User and Item based recommenders
— K-Means, Fuzzy K-Means clustering
— Mean Shift clustering
— More ...
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