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Famous Quotes

The advent of computation can be
compared, in terms of the breadth and
depth of its impact on research and
scholarship, to the invention of writing and
the development of modern mathematics.

lan Foster, 2006
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Science Paradigms

Thousand years ago:

science was empirical
describing natural phenomena

Last few hundred years:
theoretical branch [

using models, generalizations

Last few decades:

a computational branch
simulating complex phenomena

Today: data exploration (eScience)
unify theory, experiment, and simulation

— Data captured by instruments
or generated by simulator

— Processed by software
— Information/knowledge stored in computer

— Scientist analyzes database/files
using data management and statistics

An Overview of Distributed Systems




Famous Quotes

Computational thinking will be a
fundamental skill used by everyone in the
world by the middle of the 21st Century.

Jeanette Wing, 2006
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X-Info

* The evolution of X-Info and Comp-X for each discipline X
* How to codify and represent our knowledge
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The Generic Problems

Data ingest

Managing a petabyte
Common schema

How to organize it

How to reorganize it

How to share it with others

* Query and Vis tools

Building and executing models
Integrating data and literature
Documenting experiments

Curation and long-term preservation
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All Scientific Data Online

« Many disciplines overlap and
use data from other sciences

* Internet can unify Literature

all literature and data

Derived and

* o from literature to Recombined Data

computation to data

back to literature
* Information at your fingertips Raw Data
for everyone-everywhere

* Increase Scientific Information Velocity

* Huge increase in Science Productivity
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A What is a distributed system?

NA collection of 1T ndep:¢e
that appears to its users as a single
coherent systemo

-A. Tanenbaum

An Overview of Distributed Systems



Distributed Sysiems

Computer 1 Computer 2 Computer 3 Computer 4

Appl. A Application B Appl. C

Distributed system layer (middleware)

Local OS 1 Local OS 2 Local OS 3 Local OS 4
Network

A distributed system organized as middleware. The
middleware layer extends over multiple machines, and
offers each application the same interface.
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Distributed Sysiems:

Clusiers, Grids, Clouds, and Supercompuiers

A
Scale

Distributed Systems

Application Services

Oriented Oriented
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Clusier Compuiing

Computer clusters using commodity processors, network
mterconnects and operatmg systems.

'r_j




Supercomputing
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Highly-tuned computer clusters using commodity

processors combined with custom network
Interconnects and custemized operating system




Grid Compuiing

Grids tend to be composed of multiple clusters,
and are typically loosely coupled,

heterogeneous and geographlcally dispersed
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TommyMinyard, TACC



A A large-scale distributed computing
paradigm driven by:

1

2.
3.
4.

economies of scale

virtualization

dynamically-scalable resources
delivered on demand over the Internet

Clouds ~ hosting
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