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Clusier Computing

Computer clusters using commodity processors, network
mterconnects and operatlng systems.
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Supercomputing
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Highly-tuned computer clusters using commodity
processors combined with custom network
Interconnects.and.customized.operating system.



Top 10 Supercompuiers
from Topo00
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Grid Compuiing

Grids tend to be composed of multiple clusters,
and are typically loosely coupled,
heterogeneous and geographlcally dlspersed
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Major Grids

TeraGrid (TG)

— 200K-cores across 11 institutions and 22 systems
over the US

Open Science Grid (OSG)
— 43K-cores across 80 institutions over the US

Enabling Grids for E-scienckE (EGEE)
LHC Computing Grid from CERN

Middleware
— Globhus Toolkit
— Unicore
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Cloud Computing

« A large-scale distributed computing

paradigm driven by:
1. economies of scale
2. virtualization

3. dynamically-scalable resources
4. delivered on demand over the Internegus= / o et

App Engin

s( Clouds ~ hosting

p

\ / Cloud Computing and Grid Computing 360-Deg Compared 9




Magellan +
-Advanced Network Initiative
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 Industry
— Google App Engine
— Amazon
— Windows Azure
— Salesforce

« Academia/Government
— Magellan
— FutureGrid

« Opensource middleware
— Nimbus

— Eucalyptus
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S0 is “Cloud Computing”
just a new name for Grid?

* |IT reinvents itself every five years
 The answer is complicated...

« YES: the vision Is the same

— to reduce the cost of computing
— Increase reliability

— Increase flexibility by transitioning from self operation to third
party
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S0 is “Cloud Compuiing”
just a new name for Grid?

* NO: things are different than they were 10 years ago
— New needs to analyze massive data, increased demand for
computing
— Commodity clusters are expensive to operate
— We have low-cost virtualization

— Billions of dollars being spent by Amazon, Google, and
Microsoft to create real commercial large-scale systems with
hundreds of thousands of computers

— The prospect of needing only a credit card to get on-demand
access to *infinite computers is exciting; *infinite<O(1000)
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S0 is “Cloud Computing”
just a new name for Grid?

 YES: the problems are mostly the same
— How to manage large facilities
— Define methods to discover, reguest, and use resources
— How to implement and execute parallel computations
— Details differ, but issues are similar
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Questions
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