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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 -aware” for explicit

communication and synchronization.
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Status of XcalableMP x MP

» Coarray is used

Status of XcalableMP WG NPB IS performance . Performance
= Discussion in monthly Meetings and ML comparable to MPI
= XMP Spec Version 1.0 is available at XMP
site. T2K Tsukuba System PC Cluster
= XMP-10 and multicore extension are 800 180
under diSCUSSiOﬂ. B XMP(without histgram)
600 | xmP(with histgram) 120
. 0 m MPI
Compiler & tools 3 400 é
= XMP prototype compiler (xmpcc version = > 60 -
0.5) for C is available from U. of
Tsukuba. Open-source, C to C source 0 - 0 -
compiler with the runtime using MPI 1 2 4 8 16 1 2 4 8 16
= XMP for Fortran 90 is under Number of Node Number of Node
development. (ENIZDWNTIEHET) * Two-dimensional
Parallelization
Codes and Benchmarks NPB CG performace « Performance comparable
= NPB/XMP, HPCC benchmarks, Jacobi .. to MPI
= Honorable Mention in SC10/SC09 HPCC T2K Tsukuba System PC Cluster
Class2 4000
® XMP(1d)
Platforms supported » 3% 1 myMp2a)
= Linux Cluster, Cray XT5 ... EL 2000 || EMPI
= Any systems running MPI = 1000 |
= The current runtime system
designed on top of MPI 0 -

1 2 4 8 16 1 2 4 8 16
Number of Node Number of Node
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SREE(1/2) X=:=MP

1. Coarray (version 1.0TIXANT=H, FZWVALVAER
BR7ZZ =N D)

« 5. ftIF. Ra—7

= FFIZ. ZEARTLEN/ —FERETEENLHGEEDHRL

2. Interface for MPI (proposal in ver 1.0)

3. Directives for Thread Parallelism (proposal in ver
1.0)

4. Interface to MPI Numerical Lib. (proposal in ver
1.0)

= Xmp_desc_ofD{ELVS

5. XMP-10 (proposal in ver 1.0)

= PhEYOE—FR?
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6. XMP-collective #H31A A& BE%k
« BE5I IR 2K

7. A2F)LAT Ik

8. 7UtSL—2hik

s FUEKIREGCMp-devV)ZET
9. XV F dynamic task
10. BB &8 8E re-distribution
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Y ILFAT X X=MP

- 7__\\77.'—__)I/I‘—G‘j:s :/.\/7\\)I/X[/‘\J|: #pragma xmp loop (i) on ...

T=R1T for( ...i..){

#pragma omp for
S e 7 4B for( ... | ..){

» YILFALYERITI DGR,

thread(=RAL v #)Z 67~ 1

= OpenMPTWWAWAKREDEI/RET SN )
(X E B4 0D T. auto scoping® &St

#pragma xmp loop (i) on ... threads ... openmp®D$ER1T

for( ... 1..){
,
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XMP 10 X==MP

= Design

= Provide efficient 10 for global distributed arrays directly from
lang.

= Mapping to MPI-10 for efficiency
= Provide compatible 10 mode for sequential program exec.

= 1O modes
= (native local 10)
= Global collective 10 (for global distributed arrays)
= Global atomic 10

= Single 10 to compatible 10 to seq. exec

XMP project 12
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JETILEDARAITI—ANNEE

s MPIZXMPOLIFUHT AT —X
s (MPINBXMPEFUHT A A2TT—X)

= XMPH\5, MPITERR R EN =M FSAT SV EF UV T AiE
= IRTE. ScalapackZ#& &t
= XMPD R ERECHIEEE AV, ScalapackD T4 R 9) T 3% kS
= XMPTEESIZERTE. FA4T SV EHFUHT
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GPU/Manycore extension (XMP-dev)

ADAEZFDEBEMEEEN TR
s AENZFEDLSIZHESMARIE
« WHEHEIXOpenMPETHITITS

Devicetg =~ X
« Offload 9 55D EIETE

« [FEFEICIERXFIBETEA(BL. &
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Gmove}g ;R X T. GPU/hostfEl )T —4 38
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OpenACCED &R

#pragma xmp nodes p(10)
#pragma xmp template t(100)

#pragma xmp distribute t(block) on p

double A[100];

double G_A[100];

#pragma xmp alignto t: A, G_A
#pragma device(gpu) allocate(G_A)
#pragma shadow G_A[1:1]

#pragma xmp gmove out
G A[]=A[:] // host->GPU

Hnranma vimn dAanealnnn1
T'I"IJI aul 1A I\IIIIJ UCIV\JC\UIJUJ.}

{

#pragma xmp loop on t(i)
for(...) G_A[i] = ...

#pragma xmp reflect G_A

¥

#pragma xmp gmove in
A[:] =G A[:]  // GPU->host



izt X==MP

= Performance tools interface
= Fault resilience / Fault tolerance
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s ML, 7BV HVMERE BXR...
= Xmp-wg@ccs.tsukuba.ac.jp
= Xmp-dev@ccs.tsukuba.ac.jp
= agendald, TracZiib EIFTCEEISFTE
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= HDHYSWNETIL
« LK. TRV IIVIHEHE, MPIZEEEITIEAL
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PAGSOS =T« TIXEBHEINDDOH 5D, REHET, WAWALLEHEEIILTLVS,

MPIEES TSRS
XMPM 5, MPISA T3 DA R TT—R
Hybrid programming (eg. UPC and MPI, ...)

i 5HE
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