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Major Three
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For Science
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“Science Cloud”; A facility for the 4" methodology

Informatics via “cloud system”

Data intensive
approach of
large-scale data

|I.vh L™
Active
experiment

Observation

Ground

Test particle
based P

Simulation
via super computer

via Ground-based observatory
and satellite



Science Clouds in USA/EU

Cloud Name/
Group Name

Country/

Organization

URL

CERN, CNR-IREA HELIX NEBULA

INRIA Rennes Centre de recherché
(France) commn
The Venus-C project
SCIDP-ES
(Lavanya FRIEDA

Ramakrishnan)

The Open Science
Data Cloud (OSDC)

“Science Clouds”

http://helix-nebula.eu/

http://www.inria.fr/centre/renn
es

http://venuscfeedback.codeplex
.com/

http://www.scidip-es.eu/

http://frieda.lbl.gov/

http://scienceclouds.org/

To create a multi-tenant Open
Market Place for Science

Scalable Storage for Sharing
Application Data on Azure
Clouds: TomusBlobs

Long-term data preservation for
Earth Science (Cloud?)

Flexible Robust Intelligent
Elastic Data Management in
Cloud Environments

A petabyte-scale science cloud
managed and operated by the
Open Cloud Consortium (OCC)

Science Clouds Blog
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Science Cloud International Trend(1)
Illinois University http://scienceclouds.org/

[y scienceclouds.org 7;\3

HOME AVAILABLE CLOUDS MARKETPLACE

SCIENCE CLOUDS

What are the Science Clouds?

The Science Clouds are an informal group of small clouds made available by various institutions on a

voluntary basis. The Science Clouds started in mid-2008 and have, roughly speaking, two goals: (1) Cloud Highlights from CCGrid
to make it easy for scientific projects to experiment with 1aaS-style cloud computing, (2) to enable 2011

projects developing infrastructure for such clouds to learn from user requirements.

Recent Posts

By Paul Marshall
Science Clouds provide compute cycles in the cdoud for scientific communities using Nimbus. If you
use any of these clouds, and have requests, comments, or suggestions please send them to us at
workspace-user@qglobus.orq (subscribe). We will very much appreciate your feedback.

A few weeks ago (May 23rd-26th) |
traveled to sunny Newport Beach
California to present a paper,

. . Improving Utilization of Infrastructure
See the available science clouds page for information about obtaining access. Clouds, at CCGrid 2011. Our paper

addresses one of the main challenges
. faced by infrastructure cloud
Science Clouds Software providers: ensuring that resources
are utilized efficiently while

|ﬂ Use the science clouds as a client: In a typical session you will make a request to deploy Read more.

e “Science Cloud” started around 2008.

 The major objectives are:

— Development of Scientific Experiments via laaS-type Cloud
Environment

— Development of Infrastructures Based on Users’ Requirements

ve?ScienceCloud




Science Cloud International Trend (2)
First Science Cloud Workshop@Chicago (2010)

|9 datasys.cs.iit.edu/events/ScienceCloud2010/

P, .,

R .}Pﬂc’ ’Jf),]“] ,

ScienceCloud 2010 Workshop

News

November 11th, 2010

September 22nd, 2010
September 22nd, 2010
September 22nd, 2010

A summary of the workshop
- Excellent 12 presentatlons that can be found on the Qm_r_n_p_a_zg.
- Best paper award winner: kin vae in Perform
- Fantastic panel from 3 leading researchers, more info on the panel can be found here.
- Attendance at the workshop throughout the day: 70780+ we had some space issues in the first half of the day,
s we might have had close to 100 attendees if we had more room in the morning keynote and sessions.
— Excellent attendance at the reception/dinner with 83 people attending.
— Due to the high interest in the topic, we are already planning next years workshop; please send any feedback on
this yvears workshop and what vou would like to see in next vears event to loan Raicu at
r

June 21st, 2010 'Workshop starts at 8:45AM in room Superior I.

L= 102l ANAN Gl A L ad__4_..  ns_: ansn PR " T y T

Y ~e? StienceCloud

June 23rd, 2010




Science Cloud International Trend (3)
The third Science Cloud Workshop@Chicago (2012)
m [ ceng.usc.edu/~simmhan/ScienceCloud2012/

ScienceCloud 2012

3rd,w'orkshchientiﬁc Gloud CPmbuting
' N AN , T
Co-focateaitit ACH '?’forrm.., DEtributed Comouting i’f{PB@)}%Deﬂfa e Nederiands 3 June 18, 2012
w N\ P o R
HomMe CaLL For PAPERsS | (ORGANIZATION ProGRAM  [MPORTANT DATES ScienceCLoup 2011 | 2010

- A_, -

NOTE: There is an open call for articles for a special issue on “Cloud Computing for Data—driven
Science and Engmeenn in the Concurrency and Computatm - Practice and Experience
Journal All topics for the Science Cloud workshop are relevant to this special issue. Articles are due

August 15, 2012

Call for Participation

Workshop Overview

» The fourth Science Cloud Workshop @NY/USA (2013)

Y 7 StienceCloud




Science Cloud International Trend (4)
Topics of Interest (The third Workshop)

* Research and best practices in Cloud security

ERY ~o? ScienceCloud
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NICT Science Cloud and commercial clouds

researches

A
ervice (visualization) 5
Layer Google Map o
: —— STARS (SW )
i application 3
PAAS DB service de\\//\éels arsz:fc:asz(:\?ice W > ) ;
Platform (Simple DB) P . . 2
s (Google App Engine) DB service (NICTY) o
yer @
Storage Service %
(Amazon S3) m| Distributed storage |g o
HAAS/IAAS i i 5
/ Virtual Machine Supercomputers %
Infrastructure hosting service Virtual Machine a
Layer (Amazon EC2) Hosting services
\ 4
Amazon Google NICT Science Cloud
Multi-Purpose For Sciences only
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NICT Science Cloud (Distributed System)
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System Configuration and Deployment of NICT Science Cloud (in Japanese) 2013

Virtualized Server
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NICT Science Cloud Storage

Gfarm Size Log NICT
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ECO system in Science Cloud

Cloud ecosystem is a term used to describe the complex system of interdependent
components that work together to enable cloud services.

—— m—— \
Science g H ZLIX
i NG

Home Blog Clouds Ecosystem Appliances h . h I . |
ttp://www.helix-nebula.eu/
N J
Blog Clouds
The Science Clouds Blog has stories about There are a variety of clou
developments in cloud computing for science, both academic and comm
summaries of interesting papers and conferences,  makes it easier to figure ¢
opinions, and interesting news. resources to run your ne
(]
Ecosystem Appliances * NICT Science Clou
There are many tools and services making cloud Appliances allow you to rt
computing easier to use. Learn what can be useful  virtual machine on a clou
when using clouds for science. appliances with software

, — ECO system in Cloud for
There are many tools and services ) o
making cloud computing easier to use. Scientific Researches

\_ http://scienceclouds.org/ -
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Eco systems in the NICT Science Cloud
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Eco systems in the NICT Science Cloud

7 m e 1" - G R

3D Visualization Tool

\_

Wide-area Observation
Monitoring System
...for data transfer

- and collection
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(7) SOAP Response
with DIME-Attachment

Automatic Science Data
Crawling System

(5) SOAP Request with
Download Request (2) SQL Query

 —

= _/@ DataSet
A Web Service

"]~ 4) SOAP Response
with Meta Data

World Science
3 Data Bank
=== (Web Application)

...for reliability
and traceability
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Ionospheric Disturbance via High-Resolution GPS-TEC

~1,200 receivers ~1,600 receivers ~830 receivers
Region - /N 60
# of GRS Rec. 4 . © - "

Receivers L 4
i ] s
124128 132 136 140 144 14
02:00:00(UT) 07/22 2009 P 00:30:00(UT) 01/26 2009
o e i 04:30:00(UT) 07/20 2006 - S

. 60 !'L(ll" m

1 Nighttime MSTID |

Detrended
TEC Map b
(30sec, ‘ -
0.15°x0.15°)
Asia-Oceania GPS-TEC map... Tusgawa et al. (NICT/Japan)
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Trend of the number of GSP receivers

6000

5000

4000
3000 World-wide
2000
1000 I I I I |
apanese
o_J I I (GEONET)

4! »w%v%b ‘b°)0
@QQQQQQQQQQQQQQQQQQQN

o The annual trend of the number of GSP receivers (world-wide
since 2000 and domestic (Japan) since 1997) .

Tusgawa et al. (NICT/Japan)
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Eco systems in the NICT Science Cloud

3D Visualization Tool
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Wide-area Observation
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(7) SOAP Response
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=]~ (4) SOAP Response
with Meta Data

World Science
| Data Bank
(Web Application)




NICT Technology
Automatic Data Collection System
for Science Data

NiCTy

DLA
DLA. LCHCHE
Download Agent il !'/ PS/SFIP

® Download data files
' .

Q
$ X j
\@ Download Agent

< (DLA)
() SOAP Response 1

with DIME—-Attachment (5 SOAP Request with

' Download Request @ SQL Query
(1 SOAP Request

S

—
=—J] (@ SOAP Response

RSS RSS

Web application

NiCTy

A

@3) DataSet
with Meta Data
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Automatic Data Collection

More than
17 million
files

STARS collected file numbers

17.00
16.00{ mm Data File Information
15.001 'mm Data File Collection

14.00
13.00
12.00
11.00 4
10.00

file numbers (x1,000,000] million])

CPf Py 7 (P4 1717202 702 12 212 1 o 10 T ST 2 T2 T3 N3 T3 T3 TS
0y 70370370y 080”0 > 007067 TR T 47 T2, 705703705706 " 0”0 > 0”00 IA" 777 7270, 70507 0a”0:0,
’/o ]"/o ;’/o ,’/o ’5/0 ’6/0 s 7 ’a/ ‘9/0 ’0/ ,/o ,"/o 7 ’/o "’/o ’J/o ’1/0 ’3/0 ,6/0 7 -7 ’a/o "?/ 0/ ’/ "/o -0 ’2//0;’/0 ’1/0 5/0 ’6/0 7
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3D remote sensing via phased-array radar
(meteorological radar located at Osaka Univ.)

An next generational phased-array
radar with as high spatial resolution
as 100m with temporal duration of
10 seconds can detect 3D profiles
(structures) of localized rain and
tornado/flurry

Shinsuke Sato 31
et al. (NICT, Japan)

Outlooks of the 3D phased-array

Located at Osaka University

radar which enables high-speed
scanning

Meteorological radar so far = 2D

3D meteorological Radar

Data generation rate: 200-500MB/30sec.
Archived data:200-500TB/year
International data analysis team (collaborative works)

3D radar visualization

within 1min. after observation.
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Orlgmal System for You 3
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System Configuration and Deployment of NICT Science Cloud (in Japanese) 2013 33
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HPC, MTC, and DIC

High Performance Computing (HPC)

heavily focusing on compute-intensive
applications

Many-Task Computing (MTC)

focusing on using many resources over short
periods of time

Data Intensive Computing (DIC
focusing on data distribution, data-parallel
execution, and harnessing data locality by

scheduling of computations close to the data

Computing Oriented
The third paradigm

— Computational Science

Infrastructure
— Super Computer

Parallelization

— CPU U

Data Oriented
The forth paradigm

— Data-intensive Science
Infrastructure

— Science Cloud
Parallelization

— CPU, I/0, network...
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Scalable Clusters in Suence Cloud

super computer

network
(L2/L3)




System Configuration and Deployment of NICT Science Cloud (in Japanese) 2013
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System Configuration and Deployment of NICT Science Cloud (in Japanese) 2013
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Thank you for your attention!

“Cloud makes nothing new.” Prof. Hideo Miyahara
(ex-president of NICT)

“Cloud makes nothing new, Ken T. Murata
but makes it possible.” | -

New President of NICT:
Prof. Masao Sakauchi
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