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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 

Cloud Computing and Grid Computing 360-Degree Compared 4 



Å Cray XT4 & XT5 

ï Jaguar #1 

ï Kraken #3 

Å IBM BladeCenter Hybrid 

ï Roadrunner #2 

Å IBM BlueGene/L & BlueGene/P 

ï Jugene #4 

ï Intrepid #8 

ï BG/L #7 

Å NUDT (GPU based) 

ï Tianhe-1 #5 

Å SGI Altix ICE 

ï Plaiedas #6 

Å Sun Constellation 

ï Ranger #9 

ï Red Sky #10 
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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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ÅTeraGrid (TG) 

ï200K-cores across 11 institutions and 22 systems 

over the US 

ÅOpen Science Grid (OSG) 

ï43K-cores across 80 institutions over the US 

ÅEnabling Grids for E-sciencE (EGEE) 

ÅLHC Computing Grid from CERN 

ÅMiddleware 

ïGlobus Toolkit 

ïUnicore 
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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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