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int array[MAX];

main(int arge, char * *argv) { \/ X b\E < % 75\

MPI_Init(&argc, 8argv);
MPI_Comm_rank(MPI_COMM_WORLD, &

MPI_Comm_size(MPI_COMM_WORLD, &S b N )( / T j_ e Z L/
dx = MAX/size;

Ilimit = rank * dx; [C< K>S
if(rank |= (size -1)) ulimit = Iimit + dx;  {_

else ulimit = MAX;,

<!
temp_res = O; -
for(i=llimit; i < ulimit; i++){

array[i] = func(i); 6
temp_res += array[i];}
MPI_Allreduce(&temp_res, &res, 1, MPI_INT, MPI_SUMN, ...);

MPI_Finalize( );

ot

XcalableMP £3&

int array[MAX]; S —
#pragma xmp template t(0:MAX-1) F'Eﬁ $ C 75\ (lj— —Z—
#pragma xmp nodes p(*)

#pragma, xmp distribute t(block) onto p = \ | |
#pragma xmp align array[i] with t(3) [y L‘%L’b —g— L

main(){ ‘.
#pragma xmp loop on t(i) reduction (+:res)
for(i=0; 1< MAX; i++){ &

array[i] = func(i);
res += array[i];}

}
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Zversion 1.0Z2zYYU—X (2011/11/14)

LR ARD S 0mni XMP Compilerht) J —X
(A="T>2V—R - BEFCEFEDHDXIIG)

a7 Fa—-—bMIUTILBRH

R ] M P Directive-based language eXtension for
ca I | b I e Scalable and performance-aware Parallel Programming

What's XcalableMP

Although MPI is the de facto standard for parallel programeing on distributed memory systems, writing MPI programs is often a time-
consuming and complicated process. XcalableMP is a directive-based language extension which allows users to develop pamaliel progmms for
distributed memory systems casily and to tune the performance by having minimal and simple notations.

The specification is being designed by XcalableMP Specification Working Group which consists of members from academia and research kabs
10 industrics in Japan,

The feanures of XcalableMP are summarized as follows:

XcalableMP supports typical paralielization based on the data punllcl paradigm and work mapping under "global view programming
model”, and cnables paraliclizing the original sequential code using minimal modification with simple directives, like OpenMP. Many
ideas on *global-view" programming are inberited from HPF (High Performance Fortran).

The important design principle of XcalksbleMP is” performance-awareness”. All actions of communication and synchronization are taken
by directives, different from automatic paraliclizing compilers. The user should be aware of what happens by XcalableMP directives in the
execution model on the distributed memory architecture.

XcalableMP also includes a CAF-like PGAS (Partitioned Global Address Space) feature as "local view™ programming.

Extention of existing base languages with directives is useful to reduce rewriting and educational costs, XcalableMP APIs are defined on
C and Fortran 95 as a base language.

For flexibility and extensibility, the execution model allows 10 combine with explicit MPI coding for more complicated and mned paraliel
codes and Bbruries,

For multi-core and SMP clusters, OpenMP directives can be combined into XcalableMP for thread programming inside cach node as a
hybrid programming model.(Under discussion)

XcalableMP is being designed based on the experiences of HPF, Fujitsu XPF (VPP Fortran) and OpenMPD.

http://www.xcalablemp.org
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X=

int a[100];

#pragma xmp nodes p(4)

#pragma xmp template t(0:99)

#pragma xmp distribute t(block) onto p
#pragma xmp align a[1] with t(1)

data
distribution

main(){
int 1, res = 0;
#pragma xmp loop on t(1) reduction(+:res)
for(1 = 0; 1 < 100; 1++){
a[i1] = func(i);
res += al[i];

work mapping
& reduction
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Data Distribution

® ERXTF — & HETEH | Foragma xmp nodes p(4)
= /1R #pragma xmp template t(0:15)

#pragma xmp distribute t(block) on p
#pragma xmp align a[1] with t(1)

01234506 78 9101112131415

al ] |
Node 1 —
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Parallel Execution of loop X -Z=r-MP
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#pragma

® | —18R X TSI ALIE

#pragma
#pragma

#pragma xmp loop on t(1i)
for(1=2;1<=10;1++){...}

#pragma

xmp nodes p(4)

xmp template t(0:15)

xmp distribute t(block) on p
xmp align a[1] with t(1)
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all [ | SR
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Gmove (Global View Communication)
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Node 3
Node 4

base
length
// I

#pragma xmp /gméve
a[2:4] = b[3:4];
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® #pragma xmp bcast (var) on node
® F—% (var) O7O—RKRF* v+ K~

® #pragma xmp barrier
o /N 7 [HEHA

® #pragma xmp reduction (+: var)
® F—% (var) OENE
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