Parallel Computing Toolbox

Perform parallel computations on multicore computers, GPUs, and computer clusters
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Parallel computing with MATLAB. You can use Parallel Computing Toolbox to run applications on a multicore desktop
with twelve workers available in the toolbox, take advantage of GPUs, and scale up to a cluster (with MATLAB
Distributed Computing Server).

Programming Parallel Applications
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Using Built-In Parallel Algorithms in Other MathWorks Products
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Using built-in parallel algorithms in MathWorks products. Built-in parallel algorithms can speed up MATLAB and
Simulink computations as well as code generation from Simulink models.

Speeding Up Task-Parallel Applications
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sbioloadproject GeneRegulation ml

TnlmlberOfRuns = 20000;
dataParfor = zeros (numberOfRuns, numel (ml.Species)) ;

%% Run an ensemble of stochastic simulations
tie

parfor i = 1:numberOfRuns

dataParfor(i, :) = runSimBioModel() ;
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Using parallel for -loops for a task-parallel application. You can use parallelfor -loops in MATLAB scripts and
functions and execute them both interactively and offline.

Speeding Up MATLAB Computations with GPUs
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4\ MATLAB 7.11.0 (R2010k) EI@

File Edit Debug Parallel Desktop Window Help

Workspace ' 0 x| | Command Windew s e
@m@ﬁ%“@fnelectdamv b
" el >> % Create arrays that reside on the GPU
st i >> A = gpuArray(rand (1000, 1000));
© A parallel.gpu.GPUArmay >> b = gpuArray (rand (1000, 1)) ;
b parallel.gpu.GPUArray PO
e: duullz‘llel(comgbl)ii »*> % Use GPU-enabled MATLAB functions
-gpu :arahle.gpu. ey *> x gpu=A \ b; ¥ "\" iz GPU-enabled
x ouble =
>>
llel.gpu.GPUA
&) x_gpu parallel.gpu rray S Puis Tl
>>
>> % Bring data back from GPU memory intc MATLAB workspace
>» x = gather(x gpu);
>» £ = gather(f gpu);
fi >> |
o

GPU computing with MATLAB. Using GPUArrays and GPU-enabled MATLAB functions help speed up MATLAB
operations without low-level CUDA programming.

Scaling Up to Clusters, Grids, and Clouds Using MATLAB Distributed Computing Server
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Running a gene regulation model on a cluster using MATLAB Distributed Computing Server. The server enables
applications developed using Parallel Computing Toolbox to harness computer clusters for large problems.
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Integrating Products into Your Computing Environment
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Implementing Data-Parallel Applications using the Toolbox and MATLAB Distributed

Computing Server
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/) MATLAB 7.9.0 (R2009b)
File Edit Debug Parallel Desktop Window Help

CEX

Workspace ' 0O 2 x |[f

o
E [ selectdata toplot ~ > >> % Start a pool of MATLAB workers
E | Name Class >> matlabpool
a ieA distributed —-—Connected to a matlabpool session with 8 labs.
. [©Ds distributed >>
Sﬂ|®u distributed >» % Create distributed arrays
- |®"’ distributed >> A = distributed.randn (10000, 10000) ;
5 (@b distributed >> b = distributed.rand (10000, 1);
@« distributed =
4 %:ﬁrt ::E:::: »>» % Solve Ax = b using Parallel "\"
> x =A \ b;
>
>>» % Distributed arrays ops are automatically parallel
>» [U,8,V] = svd(A, 'econ');
>>» e = norm(A * x - b);
>
>» % Remote data can be brought back to client MATLAB
>> A part = gather(A(1:100));
>
>»> % Some visualization functions also supported
>>» plot{A(1:500)); % Don't plot all of really large Al
Jx >>
4\ Start

Programming with distributed arrays. Distributed arrays and parallel algorithms let you create data-parallel MATLAB
programs with minimal changes to your code and without programming in MPI.

Running Parallel Applications Interactively and as Batch Jobs
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function states = setupAndRunSimulations (

sbioloadproject GeneRegulation ml
states = zeros(numberOfRuns, numel (ml

%% Run
tio

an ensemble of stochastic simu

numberOfRuns
1) = runSimBioModel () ;

parfor k = 1 :
states (k,
end

elapsedTime = toc;

J Command Window
Fie Edit Debug Deskiop Window Help

>>
>
>>
>
>>
>
>>
fx >>

=13

%% RUNNING PARALLEL AFPLICATIONS INTERACTIVELY
matlabpool 8 iworkers connected to your MATLAB session
Connected to matlabpool with 8 workers --

mmberOfRuns = 2000;

ims (numberOfRuns) ;
% Results available immediately

hist (=)

J Command Window

Fle Edt Debug Desktop Window Help

>>

%% SETTING UP BATCH JOBS

numberOfRuns = 726000 ;

mybatchjob = batch( @setupAndRunSims, 1,
"matlabpool’, 64 );

{numberofRuns},

z = svd(rand(1000)); % Perform other computations or close MATLABR

s = getAllOutputArguments (mybatchjob); % Retrieve results later

Running parallel applications interactively and as batch jobs. You can run applications on your workstation using
twelve workers available with the toolbox, or on a computer cluster using more workers available with MATLAB
Distributed Computing Server.

Resources

Product Details, Demos, and System Requirements
www.mathworks.com/products/parallel-computing

Trial Software
www.mathworks.com/trialrequest

Sales
www.mathworks.com/contactsales

Technical Support
www.mathworks.com/support

Online User Community
www.mathworks.com/matlabcentral

Training Services
www.mathworks.com/training

Third-Party Products and Services
www.mathworks.com/connections

Worldwide Contacts
www.mathworks.com/contact
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