X XcalableMP

Directive-based language eXtension for Scalable Parallel Programming

Overview

} What’s XcalableMP ? } Implementation Status

@ XcalableMP is a directive-based PGAS language for @ XcalableMP specification ver. 1.0 is available

distributed memory system @ Omni XcalableMP compiler ver. 0.5.3 is available

® Designed by XcalableMP Specification Working from University of Tsukuba
Group @ Download from http://www.xcalablemp.org
Members from academia (U. Tsukuba, U. Tokyo, Kyoto U., and @ Supported platforms are linux cluster, Cray platform, ..
Kyusyu U.), research labs(RIKEN, NIFS, JAXA, ana @ Interface of Scalasca & tlog profiling tools
JAMSTEC/ES), and industries(Fujitsu, NEC, Hitachi) in Japan ) For accelerators(GPU, etc)
@ Omni XcalableMP compiler is developed in "Seamless ) XcalableMP Parallel 1/0 work in progress
and Highly-productive Parallel Programming Environ- -~ Interface of MPI library
ment for High performance computing” project funded ® For K computer
by MEXT in Japan XcalableMP will be used to program to K computer

Programming Model

J Language Features } Global-view Programming [} Local-view Programming
® Language extension of C99 and ® Supports typical parallelization | @ Also includes Co-Array Fortran
Fortran 95 — based on the data parallel par- like feature
® SPMD as a basic ‘ ‘ ¢ adlgm and work mapplng Example: Declaration & communication of coarray
eXGCUtIOn mOdeI [Comm, synDci,rjr?;i://v?)?k-mapping] [1E2;(ample: a[12] is diStr“;lIted Ontr) 4 n(:((:ej o g;lrj:;emaa[?(]r’ns[fg;rray a // Declartion Node 0 all -b[:
- . . int a[12]; ragma xmp loop on t(i) reduction(+s ;
g COm mun |Cat|0n, ¢ ¢ ¢ ﬁpragma Xmp ?odeT ?(4t)(0'1 . f:r(i[g?] 1_; :c <p1((.));.i2+) { b[0:2] = a[3:2]:[1]; // Communication Node 1 -4-
Syn Ch ron |Zat|0n, #gragma xmg di_st?ibufce t(_l;lock.) onto p S +=_a[i]; | _
: LEEED 20D Sl alll) Tt 1) ) @ Extends C for an dalray section
and WOrk-mapplng occur when gllzlbagndgx 0123456789101  Node 0 [l
directives are encountered T— B array_name [start : length[:step]]:[node_number]
. _ : ode \ .
All actions are taken by direc- e = Node 3 N
g t. f b . ( t y d Node 3 Dit .bbrt\l'VdJ/AV‘— Each node computes red elements The al'l'ay_l'lame [Startilength] . [I‘IOde_nllmbel']
IVES . Or_. €ing ~easy-1o-un _er_ S " paralle means elements from the array_name[start]
stand” In performance tuning ® Many concepts of XcalableMP to the array_name|[start+length-1] located on
(different from HPF) are inherited from HPF compute node whose name is node_number
Benchmarks
§ Laplace Solver by Global-view } Integer Sort of NPB by Local-view
double u[YSIZE][XSIZE], uu[YSIZE][XSIZE]; Define two-dimensional nrocess arid int key[SIZE]; 2500
#pragma xmp nodes p(N_Y, N_X) — P J #pragma xmp coarray key % 2000 —
#pragma xmp template t(0:YSIZE-1, 0:XSIZE-1) 0 0 o ' S = Acalable
#pragma xmp distribute t(block, block) onto p Define shadow area and its width ftoragma xmp barrier % 1500 |2 M
#pragma xmp align uly][x] with t(x, v) . ore . s for( i=0; i<comm_size; i++ ) S
#orazma xmp alien wulvlEx] with t0c. v) Specify additional thread parallelization cev[recy disolliT:count[11:{i E 1000
f#ipragma xmp shadow uu[1:1][1:1] XcalableMP also supports hybrid parallel- = buff[send_displ[il:count[il]; g 500
: ization for multicore cluster / 0
g loop (x, y) on t(x, y) thread . 16 32 64 128 256
ffrrg,gin j;X;n f ;SOEE: ;yy+o+n) bR Synchronize data only on shadow area Exchange data by using Co-array Number of Gores
for(x = 1; x < XSIZE-1; x++)
uulyl[x] = ulyl[x]; 300 /. _ ] . I
2] I Pp————v————— For more information, please visit

fforagma xmp reflect uu

m flat MPI

® T2K Open Supercomputer Alliance (#5007@Level 6)

® Center for Computational Sciences, University of
for(x = 1; x < XSIZE-1; x++) Tsukuba (#923@Level 4)

ulyl[x] = (uuly-1][x] + uuly+1][x] + 35 64 198 258 512 w .
wulyl[x-11 + wulylx+11)/4.0; e of CPUS ACome) \g http://www.xcalablemp.org

#oragma xmp loop (x, y) on t(x, y) threads
for(y = 1; y < YSIZE-1; y++)

Performance(GFlops)




