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Supercomputers

 Computers which can perform much more computations than a conventional 

computer.

 Conventional Computers today can perform around 50 to 100 Gflops/second

 Fastest Super Computers of today can perform 33.86 Pflops/second

 Supercomputers are approximately 650,000 times faster



Architecture

 Distributed Architecture

 Works similar to Cloud

 Many small devices are added to network

 Each contributes to processing power of cloud

 Pros

 Cheap

 Dynamic, Geographically dispersed

 Reliable

Cons

 Slow

 Network latency overhead



architecture

 Cluster

 Machines are placed close to each other

 Mesh and hypercube architectures

 Pros

 Minimum network latency 

 Optical networks

 Fast dedicated machines

 Cons

 Expensive

 Less dynamic



Applications

 Special Purpose Super Computers

 Built for a specific purpose

 Programmed and optimized for that special purpose only

 Examples

 Playing Chess

 Breaking Encryption

 Astrophysics



Chess machines

 Deep Blue 

 First computer to beat a world champion in 1997

 Parallel with 30 nodes

 Each node contains 120 MHz  microprocessor

 Contains 480 VLSI chess chips

 Can assess 200 million moves per second



Modern supercomputers

 Mostly general purpose and can be used for variety of jobs

 E.g.

 Weather forecasting

 Brute forcing cryptosystems

 3D nuclear test simulations

 Molecular Dynamics Simulation



Simulations Using High Performance 

Computers

 Supercomputers allow recreation of events that happened long time ago like 

creation of universe or things which have not yet happened like wars, 

earthquakes etc.



Milky way contains a disk of dark matter

 It is not possible to see the dark matter but it is possible to detect it by its 

gravitational pull

 Earlier it was believed that dark matter is in the shape of spherical halos 

based on computer simulations which only took into consideration gravitation 

influence of dark matter

 During this study the gravitational effects of stars and gas were also taken 

into consideration which shows that dark matter is in form of a disk in milky 

way not in the form of spheres

 http://www.sciencedaily.com/releases/2008/09/080915210506.htm

http://www.sciencedaily.com/releases/2008/09/080915210506.htm


Bubble Collapse simulation

 The study of phenomenon associated with collapsing bubbles are simulated 

during the experiment

 Researchers were able to simulate 15,000 bubbles

 Applications in fuel injection, shattering of kidney stones using high pressure 

of collapsing bubbles

 Experiment was performed using 6.4 million threads on IBM’s Sequoia 

machine.

 https://www.youtube.com/watch?v=zfG9soIC6_Y

https://www.youtube.com/watch?v=zfG9soIC6_Y


Blue Brain

 Simulation of complete human brain down to molecular level.

 Brain consists of approximately (86 x 109) Neurons

 And approximately 1014 connections between neurons (synapses)

 Objective is to understand the brain better

 Hardware used is 65,536 core Blue Gene IBM supercomputer.

 http://bluebrainfilm.com/bb/

 http://bluebrain.epfl.ch/page-58110-en.html

http://bluebrainfilm.com/bb/
http://bluebrain.epfl.ch/page-58110-en.html


Multibillion-atom molecular dynamics 

simulation

 Simulating matter at the atomic level

 Solving their Newtonian equations of motion to find atom trajectories

 Useful for extracting thermodynamic, structural and transport properties of 

matter

 Simulation consisted of over 12 billion atoms

 Vectorization and parallelization was used in simulation algorithms

 Hardware consisted of 2016 processors of cray XI.

 http://www.ph.biu.ac.il/~rapaport/papers/06a-cpc.pdf

http://www.ph.biu.ac.il/~rapaport/papers/06a-cpc.pdf
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