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1 Introduction

MPJ Express is a referee implementation of the mpiJava 1.2 API, which is an-Ndel API
for Java defined by the Java Grande forum. The mpiJava 1.2 API is the Java equivalent of the
MPI 1.1 specification documertttfp://www.mpiforum.org/docs/mpiL 1-html/mpireport.htm).

This release of the MPJ Express software contains the core library and the runtime infrastructure.
The software also contains a comprehensive test suite that is meant to test thediityobf
various communication functions.

MPJ Express is a message passing library that can be used by application developers to execute
their parallel Java applications on compute clusters or network of computers. Compute clusters is
a popular paradll platform, which is extensively used by the High Performance Computing
(HPC) community for large scale computational work. MPJ Express is essentially a middleware
that supports communication between individual processors of clusters. The programmihg mode
followed by MPJ Express is Single Program Multiple Data (SPMD).

Although MPJ Express is designed for distributed memory machines like network of computers
or clusters, it is possible to efficiently execute parallel user applications on desktop®ps lap
that contain shared memory or multicore processors.

1.1 Configurations

The MPJ Express software can be configured in two ways, as shown in Figure 1. The first
configuratio® known as the multicore configuratidéris used to execute MPJ Express user
prograns on laptops and desktops. The second configutakoown as the cluster
configuratio® is used to execute MPJ Express user programs on clusters or network of
computers. The cluster configuration relies on devices for communication. Currently there are
four communication devices for the cluster configuration:

1. Java New /O NIO) device known asiodev : niodev IS used to execute MPJ Express
user programs on clusters using Ethernet.

2. Myrinet device known asxdev: mxdev IS used to execute MPJ Express user [@omg on
clusters connected by Myrinet express interconnéisrently mxdev is not supported
under windows.

3. Hybrid device known asybdev: hybdev iS used to execute MPJ Express user programs on
clusters of multicore computers.


http://www.mpi-forum.org/docs/mpi-11-html/mpi-report.html

4. Native device known agtiv e: native IS used to execute MPJ Express user programs on
top of a native MPI libraryMPICH, Open MPI or MSVIPI).

MPJ Express Configurations

T

Cluster Configuration Multicore Configuration

—— N

niodev || hybdev || mxdev || native

Figurel: MPJ Expressonfigurations

1.1.1 Multi core configuration

The multicore configuration is meafdr users whoplan to write and execute parallel Java
applications using MPJ Express on their desktops or laptogmscally such hardware contains

shared memory and multicore processdmsthis configuration, users can write their message
passing parallel applicatiamsing MPJ Express and it will be ported automatically on multicore
processors. We envisage that users can first develop applications on their laptops and desktops
using multicore configuration, and then take the same code to distributed memory platforms
including clusters. Also this configuration is preferred for teaching purposes since students can
execute message passing code on their personal laptops and desktops. It might be noted that user
applications stay the same when executing the code in multicatester configuration.

Under the hoodthe MPJ Express library starts a single thread to repras@iPI| process. The
multicore communication device uses@&@ént interthread mechanism.

1.1.2 Cluster configuration

The cluster configuration is meant fesers who plan to execute their parallel Java applications
on distributed memory platforms including clusters or network of computers.

As an example, considercduster or network of computers shown in Fig@rdt showsshows
six compute nodes connectéal each other via private interconnect. The MPJ Express cluster



configuration will start one MPJ Express process per node, which communicates to each other
using message passing.

Memory Memory Memory \ Memory Memory \ Memory \

Figure2: MPJ Express Cluster Configuration Targets the Distributed Memory Platforms Inclu
Clusters and Network of Computers

Application developers can opt to use either of the four commiioncdevices in the cluster
configuration:

Java New I/ONIO) device driver known agodev
Myrinet device driver known asxdev

Hybrid device driver known agb dev

Native device driver known agtive

S

The Java NIO device driver (also known asdev) can be used to execute MPJ Express
programs on clusters or network of computers. The niodev device driver uses Hbhsatket
interconnect for message passing. On the other hand, many clusters today are equipped with
high-performance lowatency netwdks like Myrinet. MPJ Express also provides a
communication device for message passing using Myrinet intercénttéstdevice is known as

mxdev and is implemented using the Myrinet eXpress (MX) library by Myricom. These
communication drivers can be selettesing command line switches.

Modern HPC clusters are mainly equippedhwitulticore processors (Figu®. The hybrid
deviceis meant for users who plan to execute their parallel Java applicaticuslvacluster of
multicore machines. Hybridevicetransparently uselsoth multicore configuration and cluster
configurationfor intranode communicatio and cluster configuration (NIO device only) for
inte-node communicatigrrespectively



Memory | Memory Memory | Memory | Memory Memory |

Figure3: MPJ Express Hybrid Configui@t Targeting Cluster of Multicore Machines

The fourth device native devica is meant for users who plan to execute their parallel Java
applications using a native MPI implementation for communicatith this devicebulk of
messaging logic is offloadetb the underlying MPI library. This is attractive because MPJ
Express can exploit latest features, like support for new interconnects and efficient collective
communication algorithmf the native MPI libraryUnder Windows, tis deviceis currently

tesed and supported fd1S-MPI16 as the underlying native MPI library

2 Getting Started with MPJ Express

This section shows how MPJ Express programs can be executed in the mudtiisrand
hybrid configuration

2.1 Prerequisites

w Java 16 (stable) or highr (Mandatory).

w Apache ant 1.6.2 or highé®ptional) ant is required focompilingMPJ Expressource
code.

w Perl (Optional) MPJExpress needs Perl for compiling source code because some of the
Java code is generated from Perl templates. The buildviileggenerate Java files from
Perl templates if it detects perl on the machine. It is a good idea to install Perl if you want
to do some development with MPJ Express.

w A native MPI library(Optional) Native MPI library suchas MSMPI is required for
running MPJ Expresm cluster configuration with native device



w Visual Studio(Optionaly MPJ Express needs Visual Studiobuild JNI wrapper library
for the native device

2.2 Installing MPJ Express

This section outlines steps to download and install Eipress software.
1. Download MPJ Express and unpack it

2. Assuming unpacked 'mpj express is in 'cAmpj, Rightclick My
ComputeA Propertieg, Advanced taB Environment Variables and export the following
system variables (user variables are not enough)

a. Set the alue of variableMps HOMEAS c: \ mpj [see Fig4, Fig 5and Fig 6]
b. Appendthe value of variablerath as c: \ mpj\bin [see Fig7 ]
See the snapshots below

Open
Open folder location

Manage

Map network drive...

Disconnect netwaork drive...
Restore previous versions
Send to

Cut

Copy

Create shortcut
Delete

Rename

Properties

Figure4: Right click on my computer and select Properties
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™ » Control Panel »

System Properties

Control Panel Home

Computer Name I Hardware I Advanced Il System Protection I Hemotel

Device M
svice Vanager You must be logged on as an Administrator to make most of these changes.

Remote settings

Performance
'&' System protection Visual effects, processor scheduling, memory usage, and virtual memary
I@' Advanced system settings I

User Profiles

Desktop settings related to your logon

Startup and Recoveny
System startup, system failure, and debugging irformation

Hz 3.00 GHz
[ Environment Variables... ] ey
- )
oK ] [ Ganeel Aoply @Change settings
See also
Action Center Computer description:
Windows Update Workgroup: WORKGROUP
Performance Information and Windows activation
Tools

% You must activate today. Activate Windows now

m

Figure5: Select Environment Variables to Add/Edit variables




Variable name:

Variable value:

e
Environment Vanables

IUser variables for M Yasir Shafi

-

52 Value

C:\Program Files (x86)\Foxit Softwarel,..
%ol ISERPROFILE S0 \AppDataiLocalTemp

I I'~"IF‘J=HOI'~"IE

I 2LlSERPROFILE:\AppDataLocal {Temp

c:\ympj

New... || Edit.. || Delete
Ok || Cancel |

o
Variable Value i
ANT_HOME C:\MPI\apache-ant-1.9.2
CLASSPATH .
ComSpec C:Windows'system32cmd. exe
FP_NO_HOST_C... NO -

|| New... || Edit.. || Delete |

| oK || Cancel

Figure6: Add MPJ_HOME as new Environment Variable




Environment Variables o

- ]
Edit System Variable [

Variable name: Path
Variable value: ME %% pinf; %&MPI_HOME %sbin;| |
[ QK ] [ Cancel ]
System variables

Variable Value i
Path C:\Windows\system32;C:\Windows; C:\...
PATHEXT .COM; .EXE; .BAT;.CMD;. VBS; . VBE;.J5;.... L
PROCESSOR_A... AMDG4
PROCESSOR_ID... Intel54 Family 6 Model 23 Stepping 10, ... ™

New.. || Edt.. ]l[ Delete |

[ 0K ] [ Cancel ]

Figure7: Append Path variable

3. For windows with Qypgess 8 [mpg&®Hgmi ng O6mpj
The recommended way to is to set variables as in Windows

If you want to set variables in cygwin shell

export MPJ_HOME="c: \\ mpj"
export PATH=$PATH:"$MPJ_HOME \\ bin"

4. Create a new working directory for MPJ Express paots. This document assumes that
the name of this directory f#npj-usen.

5. Compile the MPJ Express library (Optionab2 MPJ_HOM® ant



2.3Compiling User Applications

This section shows how to compile a simple Hello Wpddallel Java program.

1. Write Hello World MPJ Express program and save #&is World.java

import mpi.*;
public class HelloWorld {

public static void main(String args[]) throws Exception {
MPL.Init(args);
int me = MPI.COMM_WORLD.Rank();
int size = MPI.COMM_WORLD.Size();
System.out.printin("Hi from <"+me+">");
MPI.Finalize();

}

2. Compile:javac -cp.; %MPJI_HOME%/lib/mpj.jar HelloWorld.java

2.4 Running MPJ Express in theMulti -core Configuration

This sectioroutlines steps to execute parallel Java progranteimiulticore configuration.
1. Assuming the user has successfully carried out Section 2.2 and Section 2.3
2. Running HelloWorld
Executempjrun.bat - np 2 HelloWorld
3. Running test casd®ptional)[Test suite is provided with MPJ Express]
a. Compile (Optional)td %MPJ_HOME%/test; ant

b. Execute: mpjrun.bat -np 2 -jar %MPJ_HOME%/lib/test.jar



2.5 Running MPJ Express in theCluster Configuration

This section outlines steps to execute parallel Java programs in the cluster configuration with

three communication device deirs includingiodev , hybdev and native .

2.5.1 Cluster Configuration with niodev

This section outlines steps to execute parallel Java programs in the cluster configuration with

niodev communication device driver

1.

2.

Assuming the user has susstully carriedout Sections 2.2 and 2.3.

Write a machines filstating machinename, IP addresses, or aliases of the nodes where

you wish to execute MPJ Express processes. Save this file as 'machings'ussr
directory This file is used by scripts lik@pjboot , mghalt , mpjrun.bat ~ andmpjrun.sh  to
find out which machines to contact.

Suppose you want to run a process each on 'machinel’ and ‘'machine2’, then your

machines file would be as follows

machinel
machine2

Note that in real world, 'machinel’ and 'machine®il be fully qualified names,
IP addrases or aliases of your machine

Start the daemonsnpjdaemon.bat - boot

This should work ifavrPs_HoM®bin  has been successfully addedaaTHovariable.You
will need to run this command on each machine to stamndas.If logging is enabled
then @ch daemon produces a log file nameeaemon- <machine_name>.log in
9MPJ_HOM®@logs directory,

Running HelloWorld
Executempjrun.bat -np 2 -devniodev  Helloworld
Running test cases (OptionfNest suite is provided with FUJ Express]

Execute:mpjrun.bat -np2 7idevniodev - jar %MPJ_HOME%/lib/test.jar

Stop the daemonsipjdaemon.bat - halt



After you are done with executing all the programs, make sure that you halt the daemons
at each machine

2.5.2 Cluster Configuration wit h hybdev

This section outlines steps to execute parallel Java programs in the hybrid configuration using
multicore and cluster configurations. Hybgdnfigurationdepends on Multicore configuration

and Cluster configuration. Make sure that document @ec®.4 and 2.5.1 are completed
successfully.

1. Start the daemonsnpjdaemon.bat - boot

2. Running HelloWorld
Executempjrun.bat  -np2 idevhybdev Helloworld

3. Running test cases (OptionfiNest suite is provided with MPJ Express]
Execute:mpjrun.bat  -np2 idevhybdev - jar %MPJ_HOME%/lib/test.jar

4. Stop the daemonsipjdaemon.bat - halt

2.5.4 Cluster Configuration with native device (using a native MPI library)

This sectionoutlines steps to execute parallel Java programs in the cluster configuration with
naive device

1. Assuming the user has susstilly carried ouSection 2.2 and Section 2.3.

2. Since MPJ Express natiwdevicerelies on a native MRt is assumed that the user has
installed and tested the native MPI libraBetter to run a simple helloworldké program
to test the native MPI. Currently MPJ Expressonly tested on MSPI (under
Windows).

By designMPJ Expresshould work with any native MPI library. If you have a different
native MPI library installed on your systeplease feel free to testand letus know.

3. Compile the JNI wrapper library (Mandatory):



This requires Visual Studio to generate a dynamic library (nativempjdev.dll) to be used
by MPJ Express to interface with the native MPI library. Open Visual Studio and follow
the steps praded below:

a. FileA NewA Project Create a Win32 Project with the namenativempjdev

b Recent [-NET Framework 4.5 v} Sort by: | Default v] &= Search Installed Templates (Ctrl+E) P~
4 Installed + o
h Win32 Console Application Visual C++ Type: Visual C++
4 Templates A project for creating a Win32 application,
b Visual Basic n MFC Application NisialCis console application, DLL, or static library
& &8
b Visual C&
A oy
4 Visual C++ Win32 Project Visual C++
ATL
o
CLR K] Empty Project Visual C++
General
i
MFC D | Makefile Project Visual C++
Test
Win32
b Visual F#
TypeScript
Python
v Other Project Types
Samples
b Online
Click here to go online and find templates.
Name: l nativempjdev| ]
Location: E\y}g{slgdocuments\visual studio 2013\Projects\mpj v‘ Browse...
Solution name: nativempjdev Create directory for solution

["] Add to source control

Cancel

Figurel5: Create a Win32 Project with the name of nativempjdev

b. Click nexth set Application type as DLL and in Additional options tick Empty
projectA finish



Overview Application type: Add common header files for:
() Windows application T

(©) Console application

®Du

() Static library

Application Settings
Additional options:
Empty project

Security Development Lifecyde (SDL)
checks

Figurel6: Set Application type as DLL and in Additional options tick Empty project

c. Right click on projectnativempjdev in the Solution Explorer and go to
properties. Set Additional Include Directories



Configuration: I Release

~| Platform: [Active(s4)

4 Configuration Properties
General
Debugging
VC++ Directories
4 C/Cr+
Optimization
Preprocessor
Code Generation
Language
Precompiled Heade
Output Files
Browse Information
Advanced
All Options

Additional Include Directories
Additional #using Directories

Debug Information Format

Common Language RunTime Support
Consume Windows Runtime Extension
Suppress Startup Banner

Yes (/nologo)

Warning Level [

Additional Include D@‘tories

Treat Warnings As Errors
SDL checks
Multi-processor Compilation

Command Line
b Linker -
< | i 3

Additional Include Directories

Specifies one or more directories to add to
than one.  (/[path])

JETR e y—

I [

|5

Figurel7: Set Additiona

C:\Program Files\Java)

C:\Program Files\Java\jdk1.6.0_45\include

C:\Program Files\Microsoft MPNInc\amd64
C:\Program Files\Microsoft MPNnc

< | [[[} |

Inherited values:

Inherit from parent or project defaults

-

Macros>>

0K

|| cancer |

| Include Directories

d. Set Additional Lbrary Directories in the Linker




Configuration: |Release v | Platform: |Active(x64) '] [ Configuration Manager... ]
Output Files - Output File $(OutDir)$(TargetName)$(TargetExt) _‘]
Browse Information Show Progress Not Set [
Advanced Version
All Options Enable Incremental Linking No (/INCREMENTAL:NO)
Command Line Suppress Startup Banner Yes (/NOLOGO)

4 Linker B Ignore Import Library No 2
General Register Output No
Inqu i L Per-user Redirection No
'\DA:;I;&;,\:I& 3 Additional Library Directories \
System Link Library Dependencies :Ies
Optimization U'SE Library Dependency Inputs Additional Lil}fy Directories
Embedded IDL Link Seatiis b
Windows Metadata Prevent DIl Binding
Advanced : Treat Linker Warning As Errors C:\Program Files\Microsoft MPI\Lib\amd64
All Options Additional Library Directories
Command Line - Allows the user to override the environmé
<« (TT—
Inherited values:

Jrpe——

Inherit from parent or project defaults

=

Macros>>

I |

OK

|| conce |

Figurel8: Set Additional Include Directories

e. Set Additional Dependencies (msmpi.lib) in the Linker

[ 2

PY

Configuration: [Release VJ Platform: LActive(:ﬁd)

VJ [ Configuration Manager... ]

Output Files -~ Additional Dependencies kernel32.tauser32.lib;gdi32.lib;winspool.lib;comdig32.lib;
Browse Information Ignore All Default Libraries
Advanced Ignore Specific Default Libraries
All Options Module Definition File
Command Line Add Module to Assembly p
4 Linker F Embed Managed Resource File Additional Depen*rl\cies

General Force Symbol References — =
L 3 Delay Loaded Dlls PR
Mamfes? e i Assembly Link Resource
Debugging
System
Optimization
Embedded IDL 4
Windows Metadata Inherited values:
Advanced .
All Options Additional Dependencies ti::;lzglzlljlb
Command Line ~ | | Specifies additional items to add to the link { gdi32.lib

P re— re— winspool.lib

comdig32.lib

[¥] Inherit from parent or project defaults

el

[ ok

|| concet |

click AAdJAEHE asd & rn gFil It esm®

t




Solution Explorer
@ - @@ & -

Search Solution Explorer (Ctrl+;)

] Solution 'nativempjdev' (1 project)
4 [%] nativempjdev
@ External Dependencies

&3

‘O Newltem... Ctrl+Shift+ A Add
(Eﬂ Existing Item... l Shift+Alt+ A B* Class Wizard... Ctrl+Shift+X
5 Mew Filter Scope to This
e Class... Mew Solution Explorer View
% Resource.. 3{. Cut Ctrl+X
[ Copy Ctrl+C
Paste Ctrl+V
X Delete Del

¥ Rename

&  Properties Alt+Enter

Figurel9: Navigate to Header Files under the stibn nativempjdev

g. Browse into %MPJ_HOME%%rdmpjdewnatmpjdeMib and
files (*.h)

select the header

v Add Existing Item - nativempjdev x|
@Qv‘ L)« mpj-v0_41 » src » mpjdev » natmpjdev » lib » v l +y | l S pel 1
Organize v New folder =~ 0 @

-~ A < . ge o s
vq Microsoft Visual St Name Date modified Type Size
.. Projects ! build 3/28/2014 4:39 PM File folder
h| mpjdev_natmpjdev_Comm.h 3/19/2014 5:34 AM  C/C++ Header 5 K
w0 Favorites ) mpjdev_natmpjdev_Group.h 3/19/2014 5:34 AM  C/C++ Header 4 KH
B Desktop |n] mpjdev_natmpjdev_Intercomm.h 3/19/2014 5:34 AM  C/C++ Header 1 KH
& Downloads = |n] mpjdev_natmpjdev_Intracomm.h 3/19/2014 5:34 AM  C/C++ Header 5 KH
| Recent Places ] mpjdev_natmpjdev_NativeRecvRequesth \ 3/19/2014 5:34 AM  C/C++ Header 1 KH
|n] mpjdev_natmpjdev_NativeSendRequesth \32/19/2014 5:34 AM  C/C++ Header 1KH
4 Libraries ] mpjdev_natmpjdev_shared.h $/19/2014 5:34 AM  C/C++ Header 4 KH
5 Documents

J‘I Music
|| Pictures
Videos

1% Computer

AN . | i

File name: "mpjdev_natmpjdev_Comm.h" "mpjdev_natmpjdev_Group ¥ [AII Files (*.*)

)

e ]|

Cancel

]

Figure20: Add reader files

a. Right <click AAUdAES 0 st d e gF il It esn@

t

0]

add



vq Add Existing Item - nativempjdev

OO | | « mpj-v0.41 » src » mpjdev » natmpjdev » lib » - | 49 ||| Search tib o
-_——— = =
Organize v New folder gz l @
’d Microsoft Visual St— Name & Date modified Type Size
I, Projects L. build 3/28/2014 439 PM  File folder
5] Vmpjdev_natmpjdev_Comm.c 4/3/201410:40 AM  C Source 27 KH
¢ Favorites | Q'm ev;nétméjéé\};ﬁ;oup.c. 3/19/2014534 AM  C Source 12 k4
Bl Desktop ﬂ rrrmpjide;_natm;jrdev_lnte?comm.c i 3/19/2014534 AM  C Source 3K
& Downloads =i\ | €] mpjdev_natmpjdev_Intracomm.c 3/19/2014 5:34 AM  C Source 20 KH
| Recent Places | _CJ mpjdev_natmpjdev_NativeRecvRequest.c 3/19/2014 5:34 AM C Source 10 KH
| ﬂ mpjdev_natmpjdev_NativeSendRequest.c | 3/19/2014 5:34 AM  C Source 5KH
4 Libraries
E’, Documents
J’ Music |
(&) Pictures
B8 videos
-i Computer | ] 1 | »
R . tee s e E g
File name: "mpjdev_natmpjdev_Comm.c" "mpjdev_natmpjdev_Group [A" Files (*.%) ']
[ A | [ cance |

Figure21: Add sourcdiles

b. Right click on nativempjde Solution and Build. This creates the dynamic library
(nativempjdev.dll)

Solution Explorer - 0
@e--a@m &=
Search Solution Explorer (Ctrl+;) el

fal Solution 'nativempjdev' (1 project)

v External Dependencies

Rebuild +-| Header Files
Clean mpjdev_natmpjdev_Comm.h
View . B mpj.de\r,natmpj.davﬁmup‘h
B mpjdev_natmpjdev_Intercomm.h
Analyze ' B mpjdev_natmpjdev_Intracomm.h
Project Only > B mpjdev_natmpjdev_NativeRecvRequest.h
Scope to This mpjdev_natmpjdev_NativeSendRequest.h
B jd tmpjdev_shared.h
Iﬁ:] MNew Solution Explorer View s ev._na Mmpjder_shar
4 Resource Files
Profile Guided Optimization *» L Source Files
Build Dependencies » *++ mpjdev_natmpjdev_ Comm.c
*++ mpjdev_natmpjdev_Group.c
Add ' ++ mpjdev_natmpjdev_Intercomm.c
g*  Class Wizard... Ctrl+Shift+X #4 mpjdev_natmpjdev Intracomm.c
-2} Manage MuGet Packages... ++ mpjdev_natmpjdev_MativeRecvRequest.c
4 jd tmpjdev_NativeSendR ct.
L% Set as StartUp Project mpjdev_natmpjdev_NativeSendRequest.c
Debug ]
Source Control 3
Cut Cerl+X SELIEY Team Explorer Class View
Paste Ctrl+V
[z b pjdev Project Properties
Rename
| &
Unload Project
Rescan Solution b nativempjdev
@ Open Folder in File Explorer it Dependencies
& Properties Alt+Enter it File c\Users' R, o o cume

nativempjdev

— T Namespace

Figure22: Build



C.

e — R —ee
g« Visual Studio 2013 » Projects » mpj » nativempjdev » 354 » Release

[@7] Open with...

d Past e

Install

the newl

y

created

»_— - w—

Organize «

W Favorites
Bl Desktop
& Downloads

75l Recent Places

. Libraries
@ Documents
J’ Music
[E] Pictures
B8 videos

18 Computer
&L, Local Disk (C)

a Local Disk (Dz)

c'j MNetwaork

Share with +

Documents library

Release
Name

& nativempjdev.pdb
m nativempjdev.lib

#]l nativempjdev.exp

Burn

New folder

Date medified

Type

4/3/2014 11:35 AM
4/3/2014 11:35 AM
4/3/201411:35 AM

Program Debug D...
Object File Library
Exports Library File

Search Release

& natwammdev.a I N\

4732014 11:35 AM Annlication extens
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Figure24: Pastenativempjdev.dll into %MPJ_HOME®%b

4. Running HelloWorld
Executempjrun. bat -np2 4devnative  Helloworld
5. Running test casg®ptional)

a. Compile:
cd A%MPJ HOME%0/test/ nativetest

compile.b at

b. Execute:

cd A%MPJ HOME%0/test/ nativetest
runtest.bat

i. To supply a machine file provide full path in the first argument of this
SCript: runtest.bat /full/path/to/machinefile

Advanced Options:

Running directly withmpiexec to use options provided by mat MPI library

This is for the advanced user who wants to run parallel Java programs using custom
optionsto the native MPI library.




































