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leading-edge & cost-effective 

HPC solutions
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Workstation (deskside, desktop, TESLA) 

Server (nodes, blades)

Storage (parallel, distributed file systems)

SAN

Cluster (with GPGPUs, FPGAs)

E4 Products Portfolio

Scalable, Reliable, Advanced 

Interconnect and switch 

(GigE, 10GigE, Infiniband, Myrinet)
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Assessment of the requirements

Benchmarking

Analysis of Alternatives

TCO, ROI analysis

Installation and start-up

Predictive and on-fault maintenance

E4 Services
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Laboratory of Multiscale Modelling of Materials (LMMM)

Prof. Efthimios Kaxiras

Major applications:

Åcomputational method for clinical cardiovascular diagnosis

Åcombination of microscopic Molecular Dynamics (MD) with a hydrokinetic Lattice 

Boltzmann (LB) method

Åhydrodynamic interactions among the suspended bodies and the surrounding fluid

Åmodelling blood flows in extended coronary arteries

A successful deployment
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DiagrammaticESSmap eliciting the
connectivity of the vessels, the
attachment points, and the
longitudinal (vertical axis) and
azimuthal(horizontalaxis)modulation
of ESS,indicatedby the color scheme
shownat the bottom.
The horizontal direction is
proportional to the artery local
diameter and labels indicate the
conventional naming of coronary
vessels. Thewhite compactregionson
the ESSmap represent attachment
regionson the mother vessel,where
proper surface points are locally
absent.

Europar 2010, Ischia

A successful deployment
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Building block:

Åplenty of MFLOPS

ÅDDR Infiniband

Åeasy to scale up and out 

Åupgradable (socket, GPU, mem)

Åeasy to isolate

Åself contained

Åmodular

Årack-mount

ÅLinux

ÅCUDA
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A successful deployment
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System design:
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System Execution time (sec) MFLUPS

1xC870 GPU 760 53

2xGT200 GPUs 159 252

8xGT200 GPUs 41.9 955

Timingof 10,000 iterations on an irregular domain with ~4,000,000 voxelson
multi-GPUarchitectures. The performanceis measuredby using the de- facto
standardunit for LatticeBoltzmann,that is Million of FLUidnode lattice Updates
per Second(MFLUPS).
A MFLUPSis equal, approximately,to 200 million floating point operationsper
second(MFLOPS).
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A successful deployment
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Into the eye
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Eye

Rhodopsin

Into the eye
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Eye

Rhodopsin

Retinal

Into the eye

Reaction time: 1x10-13 s
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Pump & probe
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Experimental setup



ÅGenerate initial conditions by thermal sampling of Retinal ground state

vibrational modes at 300 K, C-H and N-H stretching modes not sampled

ÅQM: Retinal chromophore, CASSCF(12,12) / 6-31G*

ÅMM: Rhodopsin protein, fixed at crystal structure values, Amber

movable waters 2a/2b, lysin296

ÅGeometry optimization

ÅNumerical frequency calculation
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Theoretical setup
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Theoretical setup


