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BSP++ library

Hybrid programming support

Experimental results

Conclusion & future works
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program

low level programming model MPI, OpenMP

Performance depends on

Application. data size, comm/comp pattern

Architecture. CPU, bandwidth, ...
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* High performance
« Easy to manipulate
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- Programming Model

- Cost model
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- Point to point communication
- Synchronization

« Experimental Parameters

P: Number of processors
r. CPU speed (FLOPS)

g: Communication speed (sec/byte)

L: Synchronization time (sec)
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 Notion of Parallel vector

* Functional programming support

Boost.Phoenix and C++ lambda-function
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° proj . result_of::proj<T> proj (par<T> &)

* PUL: result_of: put<function<T(int)> > put (par<function<T(int)> >& )
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P2 | d2 dO0 [dl |d2

* put: Matrix P: Pij = value of Proc i to send to Proc |
MPI _alltoall and asynchronous OpenMP copy.

+ sync ().
po | dO [dO |dO do | - | -
o1 | - |d1] - g |0 [d1 | -
po | - | - |d2 put do | - |d2
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# include<bsppp/bsppp.hpp>

int main (int argc, char** argv)
{
BSP SECTION(argc, argv)

{

par<vector<double> > v;
par< double > I

I/ step 1 : perform local inner-product
*r=std::inner_product( v->begin(), v->end(), v->begin(), 0.);

Il the global exchange
result_of::proj<double> exch = proj (r);

/Il step 2 : accumulate the partial results
*r= std::accumulate (exch.begin(), exch.end() );

sync ();
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MPI OpenM
P 4 8 16 4 8 16
g | 0.087 | 022 | 1.69 | 0.025 | 0.069 | 0.68
L | 446 | 20.8 | 108.0 | 294 | 813 | 13.1

 Impact of OpenMP: synchronization is up to 8 times faster

 Turn the hybrid BSP machine into two BSP machines with
different values of L and g
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{

double value;
BSP_SECTION(argc, argv)
{
par<vector<double> > v= split (in);
par<double> r;
*r = std::inner_product(v->begin(), v->end(), v->begin(), 0.);
result_of::proj exch = proj(r);
value = std::accumulate (exch.begin(), exch.end());

}

return value;

}

double omp_inner_prod (vector<double> const& in, int argc, char ** argv )

BSP_SECTION(argc, argv)
{ par<vector<double>> data;
par<double> result;
*result= omp_inner_prod (*data, argc,argv);
result_of::proj<double> exch= proj(result);
*result= std::accumulate (exch.begin(), exch.end() );
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2- BSP++: MPI vs OpenMP:

* AMD machine

* Inprod, Matrix-vector Multiplication GMV, Matrix-matrix Multiplication
GMM and Text Count function of the google MAP reduce Algorithm
Benchmarks

3- BSP++: MPI vs Hybrid:

* Cluster machine
* Same benchmarks
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< Same performances

< No overhead of the generic template implementation
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InProd
MPI vs OMP
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GMV
MPI vs OMP
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MAP
MPI vs OMP
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InProd
MPI vs Hybrid
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MAP
MPI vs Hybrid
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» Simplify the design of Hybrid MP1+OpenMP codes

* Using the same code

» Support a large number of practical development idioms
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+ BSP based containers and algorithms:
Write a subset of C++ standard library as BSP algorithm

*» A framework for an automatic Hybrid MPI+OpenMP
code generation.
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