


ÅThe scientific and mathematical approach 

in information technology and computing 

ÅStarted in the 1960s from Mathematics or 

Electrical Engineering 

ÅToday: 

ïArguably one of the most fundamental 

discipline that touches all other disciplines 

and people 
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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. 

 

Ian Foster, 2006 
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ÅTheory 

ïTheory of computation 

ïInformation and coding theory 

ïAlgorithms and data structures 

ïProgramming language theory 

ïFormal methods 

ÅSystems 
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ÅTheory 

ÅSystems 

ïArtificial intelligence 

ïComputer architecture  

ïComputer graphics and visualization 

ïComputer security and cryptography 

ïComputational science 

ïDatabases and information retrieval 

ïDistributed systems 

ïHealth Informatics 

ïInformation science 

ïProgramming Languages 

ïSoftware engineering 
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ÅWhat is a distributed system? 
 

ñA collection of independent computers 

that appears to its users as a single 

coherent systemò 

      -A. Tanenbaum 
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[GCE08] ñCloud Computing and Grid Computing 360-Degree Comparedò 
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Computer clusters using commodity processors, network 

interconnects, and operating systems. 
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13.6 GF/s 

8 MB EDRAM 

4 processors 

1 chip, 1x1x1 

13.6 GF/s 

2 GB DDR 

(32 chips  4x4x2) 

32 compute, 0-4 IO cards 

435 GF/s 

64 GB  

32 Node Cards 

32 Racks 

500TF/s 

64 TB  

Cabled 8x8x16 Rack  

 Baseline System  

Node Card  

Compute Card  

Chip  

14 TF/s 

2 TB  

Highly-tuned computer clusters using commodity 

processors combined with custom network 

interconnects and customized operating system 

Supercomputing ~ HPC 
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Computational Resources  
(size approximate - not to scale) 

SDSC 

TACC 

UC/ANL  

NCSA 

ORNL 

PU 

IU 

PSC 

NCAR 

2007 
(504TF) 

2008 

(~1PF) 
Tennessee 

LONI/LSU  

Grids tend to be composed of multiple clusters, 

and are typically loosely coupled, 

heterogeneous, and geographically dispersed 

Tommy Minyard, TACC 

Grids ~ Federation 
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Clouds ~ hosting 

ÅA large-scale distributed computing 

paradigm driven by:  
1. economies of scale 

2. virtualization 

3. dynamically-scalable resources 

4. delivered on demand over the Internet 
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