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Environment Probing Characteristics

e Massive Data: Sense Data, Aerial survey Data, Seismic
Data..., Data CDs produced every year could reached the
moon; Data Storage, Data Maintenance, Data Mining, Data
Intensive Problem

e Science Computing Intensive Problem: Weather Forecast,
Seismic Probing of Minerals, oil ...

e Environment Probing Characteristics : Data Intensive
as well as Science Computing Intensive Problems




Distributed Computing

Parallel Computing: Vector Processor System, Data
Driving System, Multi Transputer System, Multi processor
system---Super Computers; Million Processors in One

System

Network Computing: Multi Computers Networked with a
LAN, eg. NOW system in University of New York---
MultiComputer Systems

Grid Computing
Cloud Computing




Parallel Computing vs Cloud Computi

e Parallel Computing focus on Scientific Computing, needs
more strictly synchronization, solves computation
intensive problems; Well-known standard: PVM, MPI(MPI

1, MPI 2, MPI 3 will be appeared soon)

e Cloud Computing focus on Data Intensive Processing,
Distributed Data Base, Data Mining, using Asynchronous
approach to achieve Data synchronization;




Well-Known Cloud Computing Project

2004 GFS (Google File System) and MapReduce Paradigm, Google

2005 Hadoop Cloud Computing Platform, Apache

2006 EC2 Elastic Cloud Computing Platform, Amazon

2007 Blue Cloud, IBM

2008.05 Hydrazine Project, SUN Company

2008.07 Open Cirrus, the Cloud Computing Test Bed, HP. Intel and Yahoo
2009 Universe Computing System (UCS), Cisco

2009 Virtual Computing Environment Federation, (Cisco, EMC,Vmware)

2009.04, IBM/Google Cloud Computing Alliance, 14 Universities involved,
Supported by the NSF, 5 million Dollars Project

20104, Microsoft Azure, Microsoft Cloud Computing Service Platform




Well-known Cloud Computing Platfor

IBM CloudBurst
VCE Vblock

HP CloudStart
Oracle Exalogic
Elastic Cloud

2009.01, E-commence Cloud Computing Center, Ali Software Company,
Nanjing, China,

2009.07, China Chemical Enterprise Cloud Computing platform
2010 Dozens Research Project supported by NSFC

2011 Dozens more Research Project Reviewed by NSFC




General Cloud Computing Architectu

Mobile Networks Massive Data
E-commences . ..
Services Mining

Map/Reduce Computing Paradigm
Distributed File Systems Distributed Database

Virtualization Techniques
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Two drawbacks in Distributec
Computing Platforms

e MPI platform lacks massive data processing ability

e Current cloud computing platforms do not fully support
intensive science computing

Data Processing intensive mixed with Scientific Computing
intensive problems required a platform to support such
kind of applications

Especially in Environment Probing Applications




MPI| based Cloud Computing

Cloud Computing Application Servises

MPI with Multi-level Fault-tolerant MapReduce Paradigm

Heterogeneous Heterogeneous Heterogeneous
Node Node Node
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