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5. SOFTWARE FUR PARALLELE SYSTEMEN (FORTSETZUNG

Collective Communication
Kommunikationsroutinen die alle Prozesse innerhalb eines Communicator betreffen.

Alle Prozesse innerhalb des Communicators missen die Routine mit den gleichen
Parametern aufrufen.

Alle Collective Routinen blockieren

3 Kategorien von Collective Routinen
e Synchronization
e Data movement
e Global reduction operations

Synchronization

MPI1_Barrier(communicator)



Data Movement D

e Broadcast s , \,JERN“
o Gather 3%5 E mu U

e Scatter

e Variationen von gather/scatter D

MPI_Reduce(sendbuf,recvbuf,count,datatype,operation,root,comm)

Global Reduction Operations

Mdogliche Operationen
e Minimum,Maximum
Summe,Produkt
Logische und Bitweise Verknipfungen
Benutzerdefiniert
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Beispiel: Pl berechnen
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Teilsummen parallel berechnen!

finclude "math.h”™
fiinclude "mpi.h"

double [ {double a}
{
return (4.0 / (1.0 + a*a});

ink tmain{int argc, TCHAR* argv[])
i
int done = 0; n, myid, numprocs, 1i;
double FIZ5DT 3.1415926535389789323846264 3;
double mypi,; pi, h, sum, x;
double startwtbime = 0.0, endwbime;
int namelen;

char processor name[MEI MAX PROCESSO0R NAME] ;

MPI Init(&argc, éargv) ;

MFP1 Comm size (MP1 COMM WORLD, dnumprocs) ;

MEIL Comm ra nk (MP1 - COMM WORLD, &my 1d} ;

MFl Geb processor name (processor name, &namelen) ;



while (!'done)
if (myid ay {
fprintf (stdout, "Enter the number of intervals: (0 guits) ") :; -
Eflush (stdout} ; 2
1f (scanf ("%d",&n) | 1y -
fprintf{ stdout, "No number entered; guittingin®™ ) ; m
n= 0; _ W
} g W
startwt ime MET Wtime () ; m R
! 4 3
MP1 Beast (&n, 1, MPI INT, O, MPI COMM WORLD) ; a B
if (n 0} D 0
done Tig w m
aelsa { o H
h 1.0 / {double) n; 0oz
sUm 0.0; G
For (i = myid + 1; 1 <= n; i += numprocs} | 2 M
¥ = h * {({double}i — 0.5} ; % I
gum += £ {x}; Hoo®w
= 0
1 = 5
myp1l = h * sum; o =
MP1 Reduce (emypi, &pi, 1, MPI DOUBLE, MPL S5UM, O, MPI COMM WORLD) ; _ m
o)
b Q
if (myid 0y | Lo ﬂ
printf ("pi is approximately %.16f, Error is %.16f\n", m % >
pi, fabs{pi - FIZ5DT}}; N X M
erndw b ime MET Wtime () ; a.m s
printf ("wall clock time LEAZn™, endwbime-starbwbime) ; % m =
Fflush{ stdout ) ; u\m -
w "3 3
} g -
g N <
! S5 0
MEPI Finalize((}: oH oM og
= 0 N d)
g s g9 g
return 0; & % m
by g - 0 0
o I v,
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damit MPI die Proezesse auf
bei 2 x ctrl+c bleiben Prozesse

zum Abbruch ctrl + ¢ 1 x druecken,

4

allen Rechnern terminierne kann

bestehen!



