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MPI-Adapter
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MPI-Adapter

MPI
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MPI
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FUJITSU
eSCience Runtime

« MPI-Adapter
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FUJITSU
MPI-Adapter Motivation

RICC, T2K, TSUBAME

MPI

T2K
MPI
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FUJITSU
MPI-Adapter

MPI

C University
A Unrversrty

1

Commodity-based clusters
supercomputer centers

PC

PC clusters
M PI A Research ‘
Labs
B Research
PC 1 / Labs

Submlt -| Developer
jobs —| and ISVs
B University é
Use Cases:
1.
2. 1SV
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FUJITSU
Use Case 1.

C University

AU n | Ve r5|ty Commodity-based clusters
@ supercomputer centers ’|
PC clusters

A Research

b B Research
N / I

Labs

Developer
_11 and ISVs

PC
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FUJITSU
Use Case 2.

Commodity-based clusters
supercomputer centers

A Research %
Labs /

Tl o

Submit ']"l

jobs

C University

PC clusters

A University

T-' B RE;EZrCh

_ Developer
and ISVs

Download

MPI
ISV
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FUJITSU
Use Case 3:

C University

A Un|Ve r5|ty Commodity-based clusters
Supercomputer centers 1
PC clusters
A Research
Labs
B Research
Developer
11 l—il qu and ISVs
B University o
MPI
— MPI
~ MPI
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FUJITSU
M PI-Adapter

foo.c
MPI1_Init(&argc, &argv);

M PI A BI MPI_Comm_rank(MPI_COMM_WORLD, &rank),

penMPI|

(Application Binary $ mpicc fo0.c
| nterface) MPICH

$ mpirun—np 8 a.out

ABI

PC o010 All rights reserved, Copyright (C) Fujitsu Laboratories Ltd. 2010 16



ABI
MPI

MPI

MPI

od)
FUJITSU

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
OpenMPl 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-Adapter

« MPI-Adapter 2

od)
FUJITSU

foo.c

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

Open MPI

$ mpicc foo.c

MPICH

$ mpirun—np 8 a.out

Execution

thPI Comm_rank(intcomm, int*p) \

int  cc;
void *ocomm = convMPI_Comm(comm);
call MPICHMPI(&cc, “MPI_Comm_rank”, ocomm, p);

return cc;

}

N—
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FUJITSU
MPI-Adapter

. ABI OpenMPI - MPICH

static inline void mpiconv_s2d comm(d_MPI_Comm *dcomm, s_
MPI_Comm comm) {
ifcomm==s_MPI_COMM_WORLD)
*dcomm=d MPI_COMM_WORLD;
else ifcomm==s_MPI_COMM_NULL)
*dcomm=d MPI_COMM_NULL;
else ifcomm==s_MPI_COMM_SELF)

*dcomm = d_MP1_COMM_SELF; Open MP| ABI MPI-Adapter
else {
if(sizeof(s_MP1_Comm) >=sizeof(d_MPI_Comm)) { MPI Comm rank

*((d_MPI_Comm *)dcomm) =(d_MPI_Comm)comm;
}else {

*((d_MPI_Comm *)dcomm) = mpiconv_s2d_comm_hash(comm);
1h}

iIbmpi.so

\ MPICH
_/ ABI
int MPI_Comm_rank(int comm, int *p) MPI_Comm_rain
{ . .
T Cormrahk libmpich.so
void *ocomm = convMPI_Comm(comm);
call. MPICHMPI(&cc, “MP1_Comm_rank”, ocomm, p);
return cc; MPICH

N_

PC 2010 All rights reserved, Copyright (C) Fujitsu Laboratories Ltd. 2010
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ABI MPI

LA MPI

Los Alamos
National Lab.

MPICH

Argonne National Lab

LAM MPI

Indiana Univ.

YAMPII
Univ. of Tokyo

MVAPICH
Ohio State Univ.

Parallelnavi
FUJITSU

MPICH2

Argonne National Lab

GridMPI
NAREGI Project

Open MPI
Open MPI Project

MVAPICH?2
Ohio State Univ.

‘ b | MPI ABI
ntel® MPI Library i
PICH2 over Cray\ Intel
Cray ; Sun Cluster Tools ,
. Sun Microsystems
» « e T | I

indows Compute

Cluster Server
Microsoft
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MPI-Adapter

SCore 7.0Betab MPI-Adapter a

M Pl-Adapter
— MPI

M Pl-Adapter
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MPI-Adapter
M Pl
M Pl
— SCore MPICH?2-SCore
CentOS

« MVAPICHZ2, Open MPI

MV APICH2 /usr/lib64/mvapich2/
Open MPI fusr/l1b64/openmpi/

2010 All rights reserved, Copyright (C) Fujitsu Laboratories Ltd. 2010 24



M PI-Adapter FOIU

MPI-Adapter

Jscore7-src/eXcience/ X runtime/mpi-adapters/ mpi.x86 64-rhel5-linux2_6.conf.tmpl

mpiname type install_root

mpich_score mpich _score  @PCCC _INSTALL _ROOT@

mvapich mpich fug/lib64/mvapich2/*
ompi ompi /ug/l1b64/openmpi/*
Type mpich_score, mpich, ompi,
hpmpi

2010 All rights reserved, Copyright (C) Fujitsu Laboratories Ltd. 2010 25



M PI-Adapter roisu

« mpi-adapter smake
— SCore /opt/score/

s-sumi@mpi-adapter# smake distclean all install

— . [opt/score/bin/mpi-adapter
= {opt/score/lib/mpi-adapter

[s-sumi@tdev000 mpi-adapters|$ cd /opt/score/
[s-sumi @tdev000 score]$ |s bin/mpi-adapter
bin/mpi-adapter
[s-sumi@tdev000 score]$ Is lib/mpi-adapters/obj.x86 64-rhel5-linux2_ 6/
mpich_score-mvapich mvapich-mpich_score ompi-mpich_score
mpich_score-ompi  mvapich-ompi ompi-mvapich
[s-sumi @tdev000 score]$
o010 All rights reserved, Copyright (C) Fujitsu Laboratories Ltd. 2010 26




M PI-Adapter roisu

dummy libmpi f77.50.0.0 libmpi.s0.0 rpath

libmpi_f77.s0 libmpi_f77.50.0.0.0 libmpi.s0.0.0

libmpi_f77.50.0 libmpi.so libmpi.s0.0.0.0

[s-sumi@tdev000 obj.x86 64-rhel5-linux2_6]$ |s ompi-mpich_score/dummy/
libdummy.so libopen-pal.so libopen-pal.so.0 libopen-rte.so libopen-rte.so.0

[s-sumi @tdev000 obj.x86_64-rhel5-linux2_6]$ \

[s-sumi@tdev000 obj.x86 64-rhel5-linux2_6]$ |s ompi-mpi ch_sco%
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FUJITSU
MPI-Adapter

% mpirun —np 4 mpi-adapter [options] mpi-bin.exe

Options:
-S. mpiname ( 24)
-d: (mpirun)  mpiname ( 24)

ompi, mvapich, mpich_score

, -sompi, -d mpich_score
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FUJITSU
MPI-Adapter

* Open MPI MPICH2/SCore

% mpirun —np 4 mpi-adapter ompi.exe
% mpirun —np 4 mpi-adapter —s ompi ompi.exe
% mpirun —np 4 mpi-adapter —s ompi —d mpich_score ompi.exe

. Open MP MPICH2

% /opt/MPICH2/bin/mpirun —np 4 mpi-adapter —d mpich2 ompi.exe
% /opt/MPICH2/bin/mpirun —np 4 mpi-adapter —s ompi —d mpich2 ompi.exe
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FUJITSU
MPI-Adapter

* Vmware MPI-Adapter
— Intel Core2 Duo(2 core), Cent 0OS5.4, SCore/

— MPI Runtimes. MPICH2, Open MPI, HP MPI
MPICH2/SCore

* NAS Pardlld
— MPICHZ2, Open MPI, MPICH2/SCore, HP MPI

— mpirun
MPI-Adapter
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MPI ABI M PI-Adapter

MPICH (MPICH2, MVAPICH) Open MPI
HP MPI

— MPI

* MPIxX (ex. Open MPI)
« MPI

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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MPI-Adapter

« MPI-Adapter
. MPI
- Open MPI, HP MPI —~ MPICH, MPICH2

— MPI
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FUJITSU
M Pl ’

Open MPI

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

37
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FUJITSU
MPI-Adapter

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

mpi.h

MPI

mpi.h

%

ABI ABI é
info. info.

#define OrigA 0x001

#define TargA & Xxxx

\

OrigA) {
targ = TargA;

/

=

M P
MPI ABI
« MPI
MPI
(mpi.h, mpif.h) -
ABI
- MPI
ABI
. ABI
M Pl if(oarg ==
MPI-
Adapter

[ MPI-Adapter }

MPI-Adapter
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MPI-Adapter
c 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

. 20ns
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FUJITSU
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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