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=  Omni OpenMP/ XcalableMP 3> /X143 http://www.xcalablemp.org/
= OMniIRPCY AT Ly http://www.omni.hpcc.jp/omniRPC/
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T2K Open Supercomputer Alliance

Current Problem ?!

int array[YMAX][XMAX];

main(int argc, char**argv){
inti,j,res,temp_res, dx,llimit,ulimit,size,rank;
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MPI_Init(argc, argv);
MPI_Comm_rank(MPI_COMM_WORLD, &rank);
MPI_Comm_size(MPI_COMM_WORLD, &size);
dx = YMAXIsize;

llimit = rank * dx;

if(rank != (size - 1)) ulimit = llimit + dx;

else ulimit = YMAX;

temp_res =0;
for(i = llimit; i < ulimit; i++)
for(j = 0; j < 10; j++){

temp_res += array[i][j];

}

-
array([i][j] = func(i, j);
}
MPI_Allreduce(&temp_res, &res, 1, MPI_INT, MPI_SUM, MPI_COMM_WORLD);
MPI_Finalize();

We need better solutions!!

#pragma xmp template T[10]
#pragma xmp distributed T[block /

Q:dam WEDTOYSLIZHERIXEMA
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int array[10][10];
#pragma xmp aligned array[i][*] to T[i]

"t res: e ECTHEZDHLRID, W57
es=0; 0455305 L EBICHEED !

#pragma xmp loop on T[i] reduction(+:

for(i = 0; i < 10; i++)
for(j = 0; j < 10; j++){ work sharing and data
array[i][j] = func(i, j); synchronization

res += array[i][j];
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X MP http://www.xcalablemp.org x MP

XcalableMP : directive-based language eXtension
for Scalable and performance-tunable Parallel Programming

= Directive-based language extensions for familiar languages F90/C/C++
« A—FDESMZPHEDOIRA A DL

node0 nodel node2
= “Scalable” for Distributed Memory
Programming Duplicateql execution
= SPMDAEARMIGLEITET I, ! | )
s MPID K32, &/—FTARAL YR I IZEITERH directives
I
y”—i-%“ _ _ . . _ Comm, sync and work-sharing
= }5RX (directive) 2 (T (X, EEZEIT
s AR WMHDF=HDMIMDETTEH | | |
= “performance tunable” for explicit

communication and synchronization.
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Code Example X

int array[YMAX][XMAX];

#pragma xmp nodes p(4)

#pragma xmp template t(YMAX) data distribution }
#pragma xmp distribute t(BLOCK) on p

#pragma xmp align array[i][*] to t(i)

main0{  \

inti,j, res: / add to the serial code : incremental parallelization

res = 0;
#pragma xmp loop on t[i] reduction(+:res)

for(i=0; i <10; i++)
for(j = 0; j < 10; j++){ _ —
array[i][j] = func(, j); work sharing and data synchronization }

res += array/[i][j];

}

}



XcalableMP Z—Kf5l (NPB CG, global view) Xcaren=VIP
#pragma xmp nodes p[NPROCS] _
#pragma xmp template t[N]

#pragma xmp distributed t[block] on p \\\\\\\\\\\\\\
#pragma xmp aligned [1] to t[1] :: x,z,p,q,r,w _
#pragma xmp shadow [*] :: X,z,p,q,r,w

/* code fragment from conj _grad in NPB CG */

// sum = 0.0;
#pragma xmp loop on t[j] reduction(+:sum)
for (J = 1; jJ <= lastcol-firstcol+1; j++) {
sum = sum + r[jl1*r1l;
+
rho = sum;
for (cgit = 1; cgit <= cgitmax; cgit++) {
#pragma xmp reflect
#pragma xmp loop on t[j]
IIIIIIIIIIIIIIIII P

for (g <= lastrow-firstrow+1; j++) {
sum

for (k = rowstr[j]; k <= rowstr[j+1]-1; k+
sum = sum + a[k]*p[colidx[k]];
%[j] = sum;
}
#pragma xmp loop on t[j]
for (J = 1; jJ <= lastcol-firstcol+1; j++) {
absl = whil;
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Nicknamed the "K computer"

Kei (3R) represents the numerical unit of
10 Peta (1019) in the Japanese language,
representing the system’s performance
goal of 10 Petaflops. The Chinese
character Z= can also be used to mean “ a
large gateway” so it could also be
associated with the concept of a new
gateway to computational science.

K computer
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K computer Delivery Began in Late September 2010

= The first eight racks of the K computer were delivered to Kobe from Fujitsu
on September 28, 2010. More than 800 racks are required for a 10 Peta

Flops Performance.

= A computer rack weighs about 1,300 kg in average. The rack contains 96
water-cooled Fujitsu SPARC64 VIIIfx CPU chips, each of which performs 128
GFlops, interconnected with the 3D Torus network that Fujitsu named Tofu.
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CERTIFICATE

K computer, a Fujitsu System at the

RIKEN Advanced Institute for Computational Science (AICS), Kobe, Japan

is ranked
No. 1
among the World's TOPsoo Supercomputers
with 8.162 PFlop/s Linpack Performance
on the TOP5o0 List published at the 15C™11 Conference, June 20, 2011

Congratulations from the TOPsoo Editors
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Usiveritty of Mansbalm NERSE/Barkebey Lib Unhairsity of Tenneises MERSC [Berinley Las




Schedule of development

completed in May 2010

The computer building and research building are

We are here.
I N\
FY2006 FY2007 FY2008 FY2009 FY2010 FY20!|! FY2012
Conceptual . . Prototype, Production, installatjon, Tuning and
system design / Detalled design evaluation and adjustment r im;mgggm
K computer is on
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RIKEN
Advanced Institute for Computational Science (AICS)

= The institute have been established at the NGS in Kobe (started in October
2010)

= Missions
= To run the K computer efficiently for users of wide research areas

= Carry out the leading edge of computational science technologies and
contribute for COE of computational science in Japan

= Propose the future directions of HPC in Japan and conduct it.

= Topics
= Promoting strong collaborations between computational and computer
scientists, working with core-organizations of each fields together.

= Fostering young scientists who exploit both computational and computer
science

= Research for new concepts for HPC in the future beyond the NGS (this is,

exascale?)

http://www.aics.riken.jp/
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