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DEGIORAVION B

I'm NOT Export of Mobile Computing.
My current research topics are:
Cloud Computing and Big Data.

| worked on few WSN projects years ago.
In this talk, I'm trying to share

the magic journey of sensor data to

mobile computing.
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This is a story
about Data Flow
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Knowiedge Innovation FMetional Grid

ECOGRID

Ecogrid project is a joint effort among National Center for High-Performance Computing (NCHC), Taiwan Ecological Research Network (TERN) and
Taiwan Forestry Research Institute (TFRI).

Using state-of-the-art grid technology, scientists at NCHC established a cyberinfrastructure for ecological research, the Ecogrid, which integrates
geographically distributed sensors, computing power, and storage resources into a uniform and secure platform. Ecologists can conduct researches
on this platform, including data acquisition, data analysis, and data sharing. The real time intervention capability of the Ecogrid system allows
researchers to carry out interactive/control experiments that have been impossible until now.

Global Lake Observatories Network

With the support from PRAGMA, Ecogrid is now extended to international. By the cooperation with scientists from Center for Limnology of
University of Wisconsin, San Diego Supercomputing Center (SD5C), and Center for Biodiversity of Academia Sinica, we deployed a lake observatories
network connected LTER Trout Lake station in Wisconsin and TERN Yuan Yang Lake Station in Taiwan in April 2004. Through the ubiquitous web
interface, scientists can easily access and compare data from both research stations in near real-time. The pioneer network was used as an example

to call for broader partnership when scientists gathered at Scripp Institute of Oceanography in March, 2005 to discuss next move upon the global
network.

Underwater Reef Monitoring

Coral reefs are precious because they are the most biologically diverse and productive marine ecosystems on earth. In addition, revenue from
tourists attracted to the beauty of coral reefs can be a significant source of income for human communities in these areas. Because of the important
ecological and economic roles coral reef communities fulfill, resources are pulling in to study the stresses and dangers to the reefs.

With the funding from Taipower, NCHC Ecogrid team worked together with Research for Biodiversity Center, Academic Sinica implemented an

underwater reef monitoring system. The system composed with 9 cameras, located at 3 sites, lively streaming bioactivities undergoing in reef
communities to marine scientists’ desktop.

http://ecogrid.nchc.org.tw
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Alarm Clock:
Remote programs,
custom tones, turns
on coffee maker
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Coffee Maker:
Custom setting for
each coffee type,
starts when alarm

goes off

Electric Toothbrush:
Automatically reorders
brush heads, shares
brushing habits
with your dentist
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Smart Scale:
Measures and

sends weight info for

progress tracking

Oven: Oven
settings from
computer or phone
if running late
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Automobile:

Maps traffic in real

time; others can

track your location
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Refrigerator:
RFID tags reorders
groceries as
needed, and
suggests recipes
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Cell Phone:

It

(P

Computer:
Centralized control for
remote interface to

any other device
L ]
VoIP phone: Printer:
Automatic updates, Automatically
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HVAC: Controls
temperature &
lights for maximum

efficiency

Secure performs

payments

Figure 3. The Internet of Things
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rearders supplies
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Building Security:
Security cameras
interact with facial
recognition database
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Media Player:
Remately orders
new songs & video

Microwave:
Automatically sets
cook cycle with
RFID recognition
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Television:
Immediate “one-click”
ordering of products
seen on commercials

Exercise Equipment:
Recognizes individual
user and tracks
workout schedule

Bl * Xk : Attacks on Mobile and Embedded Systems: Current Trends by Mocana
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Cloud computing hype spurs confusion, Gartner says
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iPhone

Siri.
Your wish is
its command.
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ITrS STILL THE ( "It's the economy, stupid”)

+4 4 ( James Carville ) £ £]iE 1235
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W. Bush, ( "It's STILL the economy, stupid”)
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Information Versus Available Storage
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11 k& ¢ The Expanding Digital Universe,

2008

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

2009

2010

Information Created, Captured and Replicated

6-Fold Growth
in Four Years
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2006
161 Exabytes

2010
988 Exabytes
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: 2010 988 EB ( 3¢l )
: 2010 1200 EB (1.2 ZB) |
: 2011 1773 EB (5@ ) ¢

1.8

ZETTABYTES 2011 1800 BB (1,8 78).

(1.8 trillion gigabytes) of information 4}

will be created and replicated in 2011- BrimaE4Bg 9

and growing fast it has grown by a factor of 9 in just five years) v > sh—=Lr
_ B X AT Y
11 & . 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.[??!

M e http://en. wikipedia. org/wiki/Big data
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http://en.wikipedia.org/wiki/Big_data

Gelrtnier Blg Datz Mocdel 7 g 2o a7 7

BT ARG REAEAIlTERE TFe | ~ 3P ) &£ T 55EME)

SRR

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

A

+ EB

Structured
4E AL F R

Batch ( #t :RA/E ¥ )
Semi-structured

FEARILAH

Unstructured Realtime ( Bp & &4 )

JE L AR AL B A
Variety &# %tk Velocity ##H3% Ao %

(data types, sources) (speed of data in/out)
o4



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

. ; o) A5l 4l: FE
120 of Informzriion Mznzigzmaniy 12 [HEE
) . Qualification and Assurance
Validation Linking
Classification Contracts
U i
* Access Enablement and Control
Technology Pervasive Use
Velocity Volume ]
BE o S
Q tificati FooR ¥ ﬁ;i
* Quantrication = s A%
y Pl p IR
= = PR |

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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ANATOMY oF A
SMART CITY

"The 19th century was a century of empires, 20th century was a century of nation states
and the 21st century will be a century of cities.” Former Denver Mayor W. Webb

i i A RIS


http://www.postscapes.com/anatomy-of-a-smart-city-full

1800 1950 2008 2040

O™ P D

3% 29% 50% 635%

people are currently moving F~ 15 B
into cities each week
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Thgre are

uh r

Largest City:

If it were a country, it would rank 35th
in population size

By 2025, the number of megacities is expected to reach
with an additional five in Asia (Shenzhen, Chongging, Guangzho
two in Latin America (Bogota and Lima), and one in Africa (Kinshazsa)
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China alone will have 221 cities with
1 million + people by 2025

The top 600 urban centers generate
. ()1/6
) of global GDP

In the developing world, as much as
80% of future economic growth will occur in cities



http://www.postscapes.com/anatomy-of-a-smart-city-full

— w3

‘BO“ME“T
Cities use EEE%

60%-80%

of the world's annual energy needs

Lighting alone
represents 19%
of the world’s
total electricity
consumption

All OF THE ABOVE

The need for

SMARTER
CITIES
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LOPED CITIES

The need for

SMAR

CITIES

-'"-\. o1 -y
» Em.’”l&fi"‘rfa

Networks

(”‘\ 4+ Engagement
U '\\\ |' E ]

RESULTING IN:

REAL-TIME
URBAN INFORMA

With the combination of low power sensors,
wireless networks, and web and muhl -based
applic tu Smrtl:t s have arrived.
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_DE‘H‘ELDFED CITIES

By way of new sensor
networks the accurate
monitoring of environ-
mental conditions like
pollution levels, wildlife
counts, and water
runofl all become pos-
sible,

Structural Health Mani-
taring of Buildings,
bridges and dams as
well as advanced wam-
ings systems in emer-
gency situations can
now be put in place,

TRANSPORATION

Through sensors em-
bedded in roadways
and street lights, real-
time transit and traffic
can be managed for the
purpose of reducing
travel timse and Tued
inefficiencies.

STREETLINE

A smnart utility grid will
Empower end users to
be more aware of their
anergy usas, and allow
utility companies to
deliver only as much
energy orF waler as is
requined.

[

l:}.'-u-

-

>

Smart Buildings utilize
manitaring devices that
track usage and em-
power users and ser-
vice providers to better
control and reduce
electricity demands.
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The Smarter cities IT
market opportunity
is expected to be:

s34 Billion

Cisco estimates that
cities that run on
information can
improve their energy

efficiency by 30 %

within 20 years.

Q Postscapes

ADAPTIVE

SENSEABLE
EFFICIENT

Cities
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http://en.wikipedia.org/wiki/Smart city
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e AR RS e A F 5 BGiE LAMP
4 #E 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 * Xk . http://smashingweb. geb. org/wp—content/uploads/2011/10/apache-php-mysql-ubuntu. png 79


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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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
e —

%% %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 81
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ULIET",F Key features
- Efficient way of
defining computation
- Platform for user
map Honuce frendly analytical systems
—
Storage BB DT TR T
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%% %k ¢ The SMAQ stack for big data ° Edd Dumbill > 22 September 2010 -
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» Google £ — & g9 F A 69 = K B 42 4T
* (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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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++ 35 » 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/



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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[oT is the source of Big Data
Cloud Computing is the Store
Big Data is the key to Mobile Computing
SMAQ is the way to achieve Wisdom
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