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D ifferent  commun ication modes

Ghost  po ints concept

Exercise :  ana lyzing an MPI Code
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Communications: General information

Commun ications with in a commun icator

( MPI_COMM_WORLD  or  a user-defined  one)

Exchange  of  vector  data (a sca lar  is a vector  of  s ize  1)

Exchange  of  typed  data ( MPI_INT ,  MPI_DOUBLE ,  etc . ,

or  user-defined  types

Invo lves MPI functions with a large  number  of

parameters (but  predictable)

A lmost  a l l  MPI functions return an integer  representing

an error  code
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Les communications: Two families

Co l lective  Commun ications

Po int-to-Po int  Commun ications
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Collective Communications: Reductions

The  reductions covered  in the  first  part  of  th is

introduction to MPI are  co l lective  commun ications:

MPI_Reduce(...)
MPI_Allreduce(...)

Adding the  prefix  All  to MPI functions means that  the

result  will  be  ava i lable  on a l l  processes, not  just  on a

s ing le  root  process.
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Collective Communications: MPI_Bcast()
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Collective Communications: MPI_Bcast()
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Collective Communications: MPI_Scatter()
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Collective Communications: MPI_Gather()
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Collective Communications: MPI_Allgather()

MOOC : Dopez vos calculsMOOC : Dopez vos calculs



Collective Communications: MPI_Alltoall()
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Collective Communications: Heterogeneous

version

For  heterogeneous data in terms of  quantity,  you  can add

a 'v '  to the  function name  and  provide  additiona l

arguments.

MPI_Scatterv( . . . )

MPI_Gatherv( . . . )

MPI_A l ltoa l lv( . . . )
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P2P Communications

These  are  commun ications between:

a sender  who performs the  message  sending (SEND)

a receiver  who receives the  message  (RECV) .

There  are  a lso two types of  P2P commun ication:

synchronous commun ications

asynchronous commun ications
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P2P Communications: Synchronous

sending a message  to dest  with the  identifier  tag

receiving a message  from  src  with the  identifier  tag

poss ible  specia l  parameters: MPI_STATUS_IGNORE ,

MPI_ANY_SOURCE ,  MPI_ANY_TAG
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P2P Communications: Asynchrones prefix 'I'

sending a message  to dest  with the  identifier  tag

receiving a message  from  src  with the  identifier  tag

wa iting for  the  completion of  an action
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Ghost Points: A local processing pattern

To ach ieve  efficient  para l lelization of  an operation, you

need  a local  process ing pattern or  kernel .

Example:  Image  process ing, no ise  reduction (Gauss ian

filter)

3x3  Filter 5x5  Filter
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Ghost Points: Subdomain partitioning

The  image  is partitioned  into multiple  subdoma ins hosted

on different  cores (here ,  16 cores).

Original  Image Partitioned  Image Sub-Image
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Ghost Points: Extended subdomains

The  subdoma ins are  extended  with a layer  of  ghost

pixels  to store  a copy  of  neighboring pixels.

Sub-Image Extended  Sub-Image
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Ghost Points: Update & Communications

Updating the  ghost  pixels requires commun ications on ly

with neighboring subdoma ins/cores

(here  marked  with X  and  up  to 8  at  most) .
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Ghost Points: Update & Communications

I l lustration of  exchanges (symmetry :  lower  right  corner

on ly)

Sub-Image Reception Sends
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Ghost Points: Remarks

Each subdoma in/core  on ly  commun icates with its close

neighbors.

here ,  a maximum  of  8  even on thousands of  cores.

The  number  of  exchanged  pixels is small  compared  to

the  number  of  pixels in the  subdoma in.

for  a sub- image  of  512x512  pixels ,  on ly  4104  = 2*

(4*512+4)  pixels are  exchanged  out  of  262 ,144  (so

only  1.6%) .
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Parallélisation avec MPI

You  have  grasped :

the  different  commun ication modes:

co l lective ,  synchronous po int-to-po int ,

and  asynchronous po int-to-po int

the  setup  of  ghost  po ints, wh ich are

widely  used  in MPI codes

Exercise:  Ana lyze  an MPI code
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