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MATLAB AND SIMULINK IN THE WORLD

Parallel Computing

Researchers and engineers must offen solve computationally infensive problems involving very large data sefs or

numerous simulations while meeting tight deadlines. They dramatically accelerate their work by taking advantage of

multicore computers and computer clusters using MathWorks parallel computing tools.

MAX PLANCK INSTITUTE
Using cryo-electron microscopy data to reconstruct
protein complexes

Structural and computational biologists at the Max Planck Insti-
tute of Biochemistry have reconstructed the 3D structure of key
proteins from 2D images obtained by cryo-electron microscopes.
They used MATLAB® as the platform for their entire workflow:
controlling the microscope, selecting projections from images,
averaging and processing projections to improve image quality,
and reconstructing a 3D density map of the protein. A GUI devel-
oped using MATLAB enabled them to automatically collect mil-
lions of projections. They distributed computation of these huge
data sets over a 64-node cluster, speeding up the process by 20 to
30 times and reducing a week’s job to an overnight run.

www.mathworks.com/nn9/maxplanck

EIM GROUP

Assessing hedge-fund risk using Monte Carlo simulations
EIM Group developed a sophisticated model using MATLAB
that enables portfolio managers to tailor hedge-fund portfolios
to each client’s needs and risk profile using quantitative assess-
ments and risk analysis. Because the complexity of the model
makes analytical solutions impossible, EIM uses thousands of
Monte Carlo simulations to construct accurate risk and return as-
sessments of 24,000 scenarios for the 700 hedge funds that the

www.mathworks.com

company tracks. Simulations, which run automatically each
night, initially took six hours. To accelerate this task, EIM ran
the simulations in parallel on three dual-processor servers, re-
ducing simulation time by more than four hours.

www.mathworks.com/nn9/eim

ARGONNE NATIONAL LABORATORY

Simulating multiple hybrid and fuel-cell vehicle designs
To evaluate designs and technologies for next-generation fuel-cell,
hybrid electric, and plug-in hybrid electric vehicles, Argonne de-
veloped a modeling environment using Simulink®. The advanced
vehicle framework and scalable powertrain components, modeled
using Simulink and Stateflow®, are automatically assembled using
MATLAB scripts. Argonne used this environment to generate mod-
els for various configurations, automatically scaling battery size, en-
gine power, and other parameters. Design studies required atleast 30
iterations and 400 simulations per vehicle configuration. By run-
ning the simulations on a computing cluster, Argonne reduced the

time needed for one set of simulations from two weeks to one day.

www.mathworks.com/nn9/argonne
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C-COR INCORPORATED

Optimizing designs for high-density QAM systems
C-COR’s high-density edge quadrature amplitude modulation
(QAM) systems convert video content and Internet data into sig-
nals used by home set-top boxes and cable modems. To debug and
optimize the system design, C-COR engineers evaluated multiple
filter topologies and dozens of filter types and values, running
Simulink models on an eight-node cluster assembled from decom-
missioned machines. This approach not only enabled them to de-
sign systems that met their performance objectives and complied
with ITU standards, but also reduced design times by 30%.

www.mathworks.com/nn9/c_cor

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
Analyzing mass spectrometry data for cancer detection

To identify proteins that could signal the presence of cancer,
Massachusetts Institute of Technology researchers analyzed mass
spectrometry data that included millions of data points from hun-
dreds of patients. They modeled a network of interacting biological
molecules that consisted of more than 20,000 nodes and 100,000
edges. After performing statistical calculations and other analyses
on the network properties, they combined these with the mass
spectrometry results. To speed up calculation of network proper-
ties and statistics, they divided the network into chunks and ran
the MATLAB algorithms in parallel on a large computer cluster.
www.mathworks.com/nn9/mit

QUEEN MARY, UNIVERSITY OF LONDON
Simulating a beam alignment control system

As part of the International Linear Collider (ILC) Global Design

Effort, Queen Mary researchers developed a real-time beam
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alignment control system. The ILC accelerates beams of electrons
and positrons toward each other through two 20-kilometer-long
linear accelerators, producing collision energies of up to 1,000 Giga-
electron volts. To tune the control system, the group runs simula-
tions that track more than 600 particle bunches modeled as 80,000
individual particles. They accelerated this process by running more
than 100 simulations in parallel on a computer cluster.

www.mathworks.com/nn9/queen_mary

UNIVERSITY OF GENEVA

Executing portfolio optimization algorithms

University of Geneva researchers developed an automated system
to select optimal portfolios, employing heuristic approaches that
account for advanced risk functions and constraints. Before run-
ning the optimization algorithm, the MATLAB based application
automatically determines an effective threshold sequence based on
the data and on specified constraints. The application runs dozens
of times, with 100 or more different starting points, to find an op-
timal solution. At three to seven minutes per run, finding a single
solution at first took up to 11 hours. Using a 32-node system, the
researchers executed the application 32 times in the time needed
to execute the algorithm once on a single processor.

www.mathworks.com/nn9/geneva
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MATHWORKS PRODUCTS FOR PARALLEL COMPUTING
www.mathworks.com/nn9/parallel

USER STORIES www.mathworks.com/nn9/user_stories
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