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The target

MPI is intended  for  distributed  memory

computers (clusters).
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The Concept

Relies on message  exchanges between processes

Requires full  code  para l lelization ( incrementa l

para l lelization is difficult  and  not  recommended)

Should  be  introduced  during the  application's des ign
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An Introduction to MPI in Two Parts

Part  1  :  sharing work  through data partition ing and

distribution

Part  2  :  different  types of  commun ications and  the

concept  of  ghost  po ints
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Variable Status

there  are  on ly  private  variables

they  exist  in each process/core .
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Study Case : the sequential algorithm

Lets cons ider  the  fo l lowing problem :

 is a vector  of  integers with a s ize  of  1000 .

it  is in itia l ized  with 
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Study Case : parallel algorithm (OpenMP)
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Study Case : parallel algorithm (MPI)

Creation of  the  distributed  vector
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Study Case : parallel algorithm (MPI)

Creation of  the  distributed  vector

Another  poss ible  partition ing, but  unba lanced .

MOOC : Dopez vos calculsMOOC : Dopez vos calculs



Study Case : parallel algorithm (MPI)

In itia l ization of  the  distributed  vector :  Subvectors should

be  organ ized  in a way  that  a l lows representing the

orig ina l  vector.
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Synchronizations

explicit  synchron ization of  a l l  processes

during co l lective  commun ications such as reductions
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Synchronizations : MPI_Reduce()

MOOC : Dopez vos calculsMOOC : Dopez vos calculs



Synchronizations : MPI_Allreduce()
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Synchronizations : Returning to the Case study

case

To sum  a l l  the  va lues in the  distributed  vector,  we  will

use  reduction.
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Execution on a Single Core

To execute  a portion of  code  on a s ing le  core ,  you  can

s imply  use  an if  statement .

In our  study  case ,  if  we  want  to display  the  g loba l  sum ,

we  would  write :
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MPI Parallelization

The  main task  is data partitioning

(seen here  in the  s imple  case  of  a

vector)

Exercise:  Para l lelize  the  dot  product

1 .  with a vector  s ize  that  is a multiple

of  the  number  of  cores used

2 .  with an arbitrary  vector  s ize

MOOC : Dopez vos calculsMOOC : Dopez vos calculs


