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What is Compuier Science?

A The scientific and mathematical approach
In iInformation technology and computing

A Started in the 1960s from Mathematics or
Electrical Engineering
A Today:

I Arguably one of the most fundamental
discipline that touches all other disciplines
and people
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Famous Quoies

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
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Compuier Science
Theory

A Theory
I Theory of computation
I Information and coding theory
I Algorithms and data structures
I Programming language theory
I Formal methods

A Systems
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Computer Science
Sysiems

A Theory
A Systems

Artificial intelligence

Computer architecture

Computer graphics and visualization
Computer security and cryptography
Computational science

Databases and information retrieval

Distributed systems

Health Informatics

Information science

Programming Languages

Software engineering
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A What is a distributed system?

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

-A. Tanenbaum
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Distribuied Sysiems:
Clusters, Grids, Clouds, and Supercompuiers

A
Scale

Distributed Systems

>
Application Services
Oriented Oriented
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Cluster 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.




Grid Computing

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

heterogeneous and geographlcally dispersed
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Cloud Compuiing

A A large-scale distributed computing

paradigm driven by:

1. economies of scale

2. Virtualization

3. dynamically-scalable resources

4. delivered on demand over the Internet

Q % Clouds ~ hosting
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