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foo.c
MPI1_Init(&argc, &argv);
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MPI-Adapter

foo.c

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

Open MPI

. MPI-Adapter 2

$ mpicc foo.c

MPICH

$ mpirun—np 8 a.out

Execution

\

intMP1_Comm_rank(intcomm, int *p)

{

™

int  cc;

void *ocomm = convMPI_Comm(comm);
call_OpenMPI(&cc, “MPI_Comm_rank”, ocomm, p);
return cc;

}

N— A
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Communicator

MPI_Comm

(MPI_COMM_WORLD)

Group MPI_Group
Request MPI _Request
Satus MPI_Satus
Data type MPI_Datatype
(MPI_Int,)
Operation MPI_Op
Window MPI_Win
File MPI_File
Info MPI _Info
Pointer MPI_Aint
Offset MPI_Offset

Error Handler

MPI_Errorhandler
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Fortran

ABI M PI
OpenMPI MPICH2
MPICH2 OpenMPI
MPI_COMM_WORLD 0x44000000 &ompi_mpi_comm_world
MPI_INT 0x4c000405 &ompi_mpi_int
MPI_INTEGER 0x4c00041b &ompi_mpi_integer
MPI_SUCCESS 0 0
MPI_ERR TRUNCATE |14 15
MPI_COMM_WORLD 0x44000000
MPI_INTEGER 0x4c00041b
MPI_SUCCESS 0 0
MPI_ERR_TRUNCATE |14 15

¢« OpenMPlI MPICH2
— MPICH2 32bit INT
— OpenMPI

e Fortran 32bit INT
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MPI |
Open MPI

e C MPI
MPI
MPI program
using Fortran
 Fortran MPI ; mpi_send
Fortran— C OpenMPI AB|| Open MP!
F2C mpi_send MPI_Send
libmpi_f77.so libmpi.so
- MPICH
— libfmpich.so (Fortran) Open MPI
— libmpich.so (C)
C++
C++-C

Consortim
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MPI-Adapter

. libmpi.so.0
— MPI_nit MPI program
dlopen() using Fortran
mpi_send
- OpenMPI ABI | MPI-Adapter
mpi_send MPI_Send
— libmpi_f77.so libmpi.so
Ex MBI _Send
e Misc MPICH2 ABI |
— OpenMPl misc mpi_send MPI_Send
libopen- libfmpich.so libmpich.so
rte.s0.0, libopen-pal.so.0 Ex MPI_Send
MPICH2
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MPI ABI

M Pl MPI MPI
: : MPI mpi.h mpi.h
(mpi.h, mpif.h) )
ABI
_ M P %ABI/ /ABI:é
ABI : : info info #define TargA & Xxxx
#define OrigA 0x001
ABI . — )\{
If(oarg == OrigA
MPI targ = TargA;
}
MPI- 4 L
Adapter [ MPI-Adapter }
MPI-Adapter
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M Pl-Adapter
« MPI-Adapter
— MPI
— NAS Fortran, Class A,B,C
— RX20032 (Xeon 3.8GHz, SCore/.0
— Intel E1000 NIC,
Netgear 48Port Switch

— MPI MPICH2/SCore w/ PM X/Etherhxb,shmem
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MPI
MPI-Pingpong(mpi_rtt) , PMX/Shmem
usec| Fortran C Overhead
(IMPI call)

Open MPI+ 3.154 3.065 0.082(0.022)
MPI-Adaptor

MPICH2/SCore 3.103 3.055 0.048(0.012)
Overhead(/MPI) | 0.051(0.013) | 0.010(0.0025) | 0.034(0.0085)

 Fortranto C ABI USEC
— MPICH2=0.012usec, Open MPI=0.022usec

« MPI-Adapter (Open MPI - MPICH2)
— Fortran INT to INT =0.013usec, C (Pointer to INT)=0.0025usec

o 20ns
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NPB ( )

Fortran dfortran

16 node BT CG FT LU MG SP 1S

ClassA -0.1%| 3.4%| 0.2%| 0.4%]| -3.7/% | 0.0%| -0.4%

ClassB -2.2%| 3./%| 2.9%| -0.5%| -0.8% | 1.6%| 4.8%

ClassC 03%| 1.2%| 0.4%| 0.1%| -5.0%| 0.6% | 0.3%

« C MPI-Adapter
— 3.7%
— MPI-Adapter -5.0%
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MPI-Adapter

« SCore 7.0Beta3 MPI-Adapter o

— Open MPI - MPICH2/SCore
. mpi-adapter
% mpirun mpi-adapter [-T src2dest] mpi_program arg...
e IC  Mpi_program mpi
« dex  mpi_program mpi
» Beta3 ompi2Zmpich_score
o -T default ompi2mpich score
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MPI-Adapter

DLL

« |MPI-Adapter MPI

o009 All rights reserved, Copyright (C) Fujitsu Laboratories Ltd. 2009 23



le®)
THE POSSIBILITIES ARE INFINITE FUJ[TSU

MPI ABI MPI-Adapter
s
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:  MPIXx (ex. Open MPI)
« MPI
i eScience
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. MPI
( HOKK E 2009, 2009-ARC-182(20) 2009-HPC-119(20) pp.115-
120 2009.)
( ) ( )
( )
. MPI MPI-Adapter (
SWoPP 2009 2009-HPC-121(12) pp. 1-8, 2009)
( ) ( )
( )

* The Design of Seamless M Pl Computing Environment for

Commodity-based Clusters (Euro PYM/MPI 2009, Lecture Notesin
Computer Science. Springer Berlin/ Heidelberg, Volume 5759/2009, ISBN
978-3-642-03769-6, Page 9-19)

Shinji Sumimoto, Kohta Nakashima, Akira Naruse, Kouichi Kumon, Takashi
Yasui, Yoshikazu Kamoshida, Hiroya Matsuba, Atsushi Hori and Yutaka
Ishikawa (2009 Best Papers)
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Thank you.
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