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LAB-08. MPI (Mepog A’) — Ot
TUTO1 Oedouevwv Tov MPI
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MPI datatypes

» Yxomoc twv MPI datatypes etvan nf ouvepyaoia
HeTall ETEPOYEVWYV VITOAOYIOTWV KAl
APYITEKTOVIKWV.

- H ypnon un ocvvexwv Beoewnv pvnunc. Aopeg
O0E00UEVMV KAl TTIVAKEC LE UN povaolaio Prua.

» O ypnotne wropel va opioel 01ka tov datatypes kata
TO XPOVO ekteAeonc (runtime).

» Avta Aeyovtal mapayoueva (derived) datatypes.



Tumot dedopevwy

- Baowol (elementary):
= Opropevol otn YaAwooa MPI (sty., MPI_INT 1 MPI_DOUBLE).
» AlavvouaTtikol (vector):
o« Ytabepr) amootaon petald otoelwy = «Prjua» (stride).
» Yvveyelg (contiguous):
s Atavvopa pe frua 1.
- Hvector:
s Atavvopa pe Brjua oe bytes
 Aciktec (Indexed):
- ITivakeg dektwv (yia scatter/gather)
Hindexed:
Indexed, ue deikteg oe bytes
Struct:
I'evikol kot tomot (yia C structs kAsm.)
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Baolkot tutmot C

TUmoc MPI Tomoc C
MPI_CHAR signed char
MPI_SHORT signed short int
MPI INT signed int

MPI_ LONG signed long int

MPI_UNSIGNED_CHAR

unsigned char

MPI_UNISGNED_SHORT

unsigned short int

MPI_UNSIGNED

unsigned int

MPI_UNSIGNED_LONG

unsigned long int

MPI_FLOAT

float

MPI_DOUBLE

double

MPI_LONG_DOUBLE

long double

MPI_BYTE

MPI_PACKED
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MPL Type vector

« Anuiovpyia evog oravvouatikov datatype ue 600ev
Brua stride.

» O VEOC TLITOC TTPOKVITTEL ATTO AVTLYPOPT) EVOC
LITAPYOVTOC TLTTOVL dedouevwv (old_datatype)
TTOAMEC (popeg ueoa o€ eva block.

» O veog Tumog deoouevav (new_datatype) tov Oa

onuovpynOet Svvatal va TEPLEXEL TTOAAITTAA TETOLA
blocks.
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MPL Type vector

- int MPI_Type vector(int block count,
int blocklength, int stride, MPI Datatype
oldtype, MPI Datatype * newtype)

s block_count: To tAnBoc¢ twv block mov Oa mepieyet o
VEOC TLTTOC OEOOUEVWV.

s blocklength: To pueyeBoc ka0e block.
» 'OAa ta blocks Ba eyovv 1o 1610 peyeboc.

s stride: To mAN0oc¢ Twv otoyelwv mov pecoAaffovv
netald Twv apywv ovo oradoytkwyv blocks.

s oldtype: O maAlog datatype sov Ba avtypapel.
s newtype: Emotpe@etal o veog TOmog 0E00UEVWV.



el
MPI Type commit

- YmoPaAAel eva datatype.
- int MPI_Type_commit(MPI Datatype * dtype)
s dtype: O TO7toC 0edouevmv Ttov Oa vitoAnOel.



I
Napadetypa MPI_Type vector

286 | 29 | 30 | 31 | 32 | 33 | 34
21 | 22 | 23 | 24 | 25 | 26 | 27
14 | 15 | 16 | 17 | 18 | 19 | 20
I 8 9 | 10 | 11 | 12 | 13
0 1 2 3 4 5 0
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Mapadstypa MPI_Type_vector

 T'ia va oploovue avtr ™ ypauun otn C
YPTO1LOITOIOVUE

= MPI_Type vector(count, blocklen, stride,
oldtype, &newtyp);

= MPI_Type commit(&newtyp);

+ O axp1fing kKwoKag etvat
= MPI_Type vector(5, 1, 7, MPI INT, &newtyp);
s MPI_Type commit(&newtyp);
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Napadetypa MPI_Type_vector

int main(int argc, char* argv[]) {
int size, rank;
MPI_Init(&argc, &argv);
MPI_Comm_size(MPI_COMM_WORLD, &size);
MPI_Comm_rank (MPI_COMM_WORLD, &rank);

if (size != 2) { MPI_Abort(MPI_COMM WORLD, EXIT_FAILURE); }
if (rank == 0) {

MPI_ Datatype newtype;

MPI Type vector( , MPI_INT, &newtype);

MPI_Type_commit(&newtype);

int array2d[5][7] = {
}s

MPI Send(&array2d[©@][@], 1, newtype, 1, ©, MPI_COMM _WORLD);
} else {

int received|[5];
MPI_Recv(&received, 5, MPI_INT, @, ©, MPI_COMM_WORLD, MPI_STATUS_IGNORE);

}
MPI_Finalize();
return 0;
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MPL Type struct

» Anuiovpyia datatype tomov dounc.

- int MPI_Type struct(int count, int*
array_of blocklengths, MPI_Aint *
array of _displacements, MPI Datatype *
array_of _types, MPI Datatype * newtype)

= count: To mAnBoc Twv block mtov Ba tepieyer o veoc
TUTTOC OEOOUEVWV.

= Etiong, tavtidetal pe 10 mAN0o¢ Twv OTOEIOV TTOV
TIEPLEYOVTAL OTOVC TIVAKeEC array of types,

array_of displacements ko
array of blocklengths
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MPL Type struct

s array_of_types: ITivakac otov ommolo OnAwveTal T0
nAn0oc¢ Twv otolyelwv oe kaOe block.

= array_of _displacements: ITivakag otov osmotlo
onAwvetal n petatoson kabe block (o€ bytes).

s array_of blocklengths: ITivakag otov omolo

ONAWVETAL O TUITOC OEOOUEVV TWV OTOLYEIWV O€ KAOe
block.

s newtype: Emotpegpetal o vEog TUmog 0E00UEVWV.
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MPI Type struct - MNapadeiypa 1

struct person_t {
int age;
double height;
char name[10];

¥
Block 1 Block 2 Block 3
displacement: displacement: displacement:
sizeof(int) sizeof(int) + sizeof(double)
\4 v \4
age height name
Block 1 Block 2 Block 3

1 MPI_INT 1 MPI_DOUBLE 10 MPI_CHAR
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MPI Type struct - MNapadeiypa 1

int main(int argc, char* argv[]) {
int size, rank;
MPI_Init(&argc, &argv);
MPI_Comm_size(MPI_COMM_WORLD, &size);
MPI_Comm_rank (MPI_COMM_WORLD, &rank);

if (size != 2) {
MPI_Abort(MPI_COMM_WORLD, EXIT_FAILURE);
}

MPI Datatype person_type;

int lengths[3] = { 1, 1, }s
MPI Aint displacements[2] = { @, sizeof(int), sizeof(int) + sizeof(double) };
MPI_Datatype types[2] = { MPI_INT, MPI_DOUBLE, MPI_CHAR };

MPI Type create struct(2, lengths, displacements, types, &person type);
MPI Type commit(&person type);
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MPI Type struct - MNapadeiypa 1

if (rank == 9) {
struct person_t buffer;
buffer.age = 5
buffer.height = ;

strncpy(buffer.name, > 9);
buffer.name[2] = '\0';
printf("

, rank, buffer.age, buffer.height, buffer.name);
MPI_Send(&buffer, 1, person_type, 1, ©, MPI_COMM_WORLD);

} else if (rank == 1) {
struct person_t received;
MPI Recv(&received, 1, person_type, @, ©, MPI_COMM _WORLD, MPI_STATUS IGNORE);
printf("

, rank, received.age, received.height, received.name);

}

MPI Finalize();

return EXIT_SUCCESS;
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MPI_ Type struct - MNapadeiypa 2

struct cmd _t {
char display[50];
int maxiter;
double xmin, ymin;
double xmax, ymax;
int width;
int height;

} cmd;

int main(int argc, char* argv[]) {
int size, rank;
MPI Init(&argc, &argv);
MPI Comm _size(MPI_COMM WORLD, &size);
MPI_Comm_rank(MPI_COMM WORLD, &rank);

if (size !'= 2) {
MPI_ Abort(MPI_COMM_WORLD, EXIT_FAILURE);

}
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MPI_ Type struct - MNapadeiypa 2

/// Create the datatype

MPI Datatype cmd_type;

int lengths[ ] = { y Ly }3
MPI_Aint displacements[4];

MPI Address( &cmd.display, &displacements[@] );
MPI_ Address( &cmd.maxiter, &displacements[1] );
MPI Address( &cmd.xmin, &displacements[2] );
MPI Address( &cmd.width, &displacements[2] );
for (int 1 = 3; 1 >= 0; i--) {

displacements[i] -= displacements[©];

¥

MPI Datatype types[4]={MPI_CHAR, MPI INT, MPI DOUBLE, MPI_ INT};

MPI Type create_struct(4, lengths, displacements, types,
&cmd_type);

MPI Type commit(&cmd_type);
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MPI_ Type struct - MNapadeiypa 2

/// Get my rank and do the corresponding job

if (rank == 0) {
/// Send the message
strncpy(cmd.display, " " );
cmd.display[49] = "\0";
cmd.maxiter;
cmd.xmin= ;5 cmd.ymin= ; cmd.xmax = ; cmd.ymax = ;

cmd.width = 2; cmd.height = 3;

MPI Send(&cmd, 1, cmd type, 1, @, MPI_COMM _WORLD);
} else if (rank == 1) {
struct cmd_t received;
MPI Recv(&received, 1, cmd_type, 9, ©, MPI_COMM WORLD,
MPI_STATUS IGNORE);

}

MPI Finalize();
return EXIT_SUCCESS;
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Interleaving

 ITapadetypata amooToANC:
s 0-3, 8-11, 16-19, 24-27 o1 OlEPYACiaA O KA
s 4-7, 12-15, 20-23, 28-31 01N Ol1epyaoia 1.

16 24 32
17 25 33
10 18 26 34
11 19 27 35
12 20 28 36
13 21 29 37
14 22 30 38
15 23 31 39

N aoaoju|hhlWIN|IFPR|O®
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Interleaving (2)

« Apyka opidetal O1avuoud Y1a TA OEOOUEVA TNC
Olepyaotag O.
- MPI_Type vector(4,4,8, MPI DOUBLE, &vec);

» Ev ovveyela, kataokevadetal OOUN Ao TO
nipoavagpepOev Oravvoua ko to oravvoua padding.

lengths[0] = 1; lengths[1] = 1;
types[9] = vec; types[1] = MPI UB;
displ[O] = 0; displ[1] = sizeof(double);

MPI Type struct(2,blen,displ, types, &block);
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MPI Scatterv

» Tepayilel eva buffer kol tov porpadel otig
Olepyaoleg evoc communicator.

- int MPI_Scatterv (const void *sendbuf,
const int *sendcounts, const int *displs,
MPI Datatype sendtype, void *recvbuf, int
recvcount, MPI_Datatype recvtype, int
root, MPI_Comm comm)
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MPI Scatterv

» sendbuf: 6ievBvvon tov send buffer.
sendcounts: stivakag mov opidel to mAnoocg Twv
otolelwv tov Ba otelhovue oe kabe diepyaota.
displs: mivakag Tov 0olov To oTolYXelo i opidel
LLETATOTIION TOL 0edouevov mov Ba otalel otn Oiepyaoia
i.
sendtype: datatype twv otoyeiwv Tov sendbuf.
recvcount: = mAnBog otolyelwv otov receive buffer.
recvtype: = datatype twv otorelwv tov receive buffer.
root: rank tng Siepyaoiag amooToAeq.
comm: communicator.

 recvbuf: 61evOvvon tov receive buffer.



Interleaving pe tnv MPI_Scatterv

» scdispl[@] = ©;
* scdispl[1l] = 4;
» scdispl[2] = 32;
e scdispl[3] = 36;

* MPI_Scatterv(sendbuf, sendcounts, scdispl,
block, recvbuf, nx * ny, MPI DOUBLE, 0,
MPI_COMM_WORLD );



