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Datatypes
e So far: { memory address, count, datatype }
= only contiguous entries

only entries of the same MPI type

e Whatif ...
non contiguous data and/or non elementary datatypes?

Examples: vector from matrix, submatrix, descriptor+data, ...

e Entirely wrong idea: -many-smalt-messages

e MPI derived datatypes: “Create, commit, use, free”
|

MPI_Datatype newtype;
MPI_Type_*( ..., &newtype);
MPI_Type_commit( &newtype ) ;
// code

MPI_Type_free( &newtype ) ;
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e int MPI_Type_contiguous(
int count, MPI_Datatype old_type, MPI_Datatype *new_type )

< count >

Same as sending count entries of o1d_type

Reference

e “Parallel Programming in MPI and OpenMP”
Victor Eijkhout, Texas dvanced Computing Center
available online:
http://pages.tacc.utexas.edu/ eijkhout/pcse/html/index.html
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http://pages.tacc.utexas.edu/~eijkhout/pcse/html/index.html

e int MPI_Type_vector(
int count, int blklen, int stride,
MPI_Datatype old_type, MPI_Datatype *new_type )

<—blklen—st
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ount:
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k————count * blklen——>

Note (once again): Receive type can be different from Send type
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e int MPI_Type_indexed(
int count, int blklens[], int displacements[],
MPI_Datatype old_type, MPI_Datatype *new_type )

blklenl blklen2 blklen3
= > ==

Lo count = 3
b
(] ]S 11
displacements

e int MPI_Type_create_struct(
int count, int blklen[], MPI_Aint displacements[],
MPI_Datatype types[], MPI_Datatype *new_type )

blklen2
k—blklen 1> K >

blklen3

type 1l type 2 type 3 count = 3

F———————————diiplacements———————————a
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Exercise

The root process owns an array v of length 10*p,
where p is the number of processes participating in the computation.

The entries at index 0, p, 2p, ..., 9p, need to be sent to process 0;
the entries at index 1, p+1, 2p+1, ..., 9p+1, need to be sent to process 1;

Write a program that performs this distribution using a vector datatype for the send,
and a contiguous buffer for the receive.
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More

® MPI_Type_create_subarray
Subarray of a regular, multidimensional array

® MPI_Type_create_darray

Distributed array

...and more

® MPI_Type_extent
Memory span by a datatype (extension of sizeof)

® MPI_Pack, MPI_Unpack
Pack/unpack memory into contiguous memory

® MPI_Type_create_resized
Adjust strides
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