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1. MPJ Express Debugger — Eclipse Plugin

The MPJ Express Debugger is based on Eclipse debugger. Client/Server design of Eclipse
debugger allows user to debug programs running locally on your workstation as well as
programs running remotely on other systems in the network. In case of local debugging, program
will be launched on your workstation or in case of remote debugging; program will be launched
on a system that is accessible through a network where you want to launch your job. Current
version of MPJ Express Debugger supports both local and remote debugging modes.

1.1 Local Debugging

In local debugging, launched program and debugger client runs on the same workstation which
makes local debugging simplest and most common kind of debugging. You can then use
breakpoints, step into, step out, or step return features to debug your program. In local debugger
both MPJ Express process and MPJ Express Debugger should be on same machine.

1.2 Remote Debugging

In remote debugging, you launch MPJ Express program on your workstation and MPJ Express
debugger client runs on some other system on the same network. Remote debugging comes
handy when you are developing program for a device that cannot host the development platform.
It is also useful when debugging MPJ Express programs running on cluster. For Multicore mode
of MPJ Express remote debugging user specify host name and port of running application while
for Cluster mode user specify mpjdev.conf file path.

Note: To use remote debugging, you must be using a Java VM that supports this feature i.e. JRE
1.6 or higher.



2. Getting Started with MPJ Express

This section shows how MPJ Express programs can be executed in the multicore and cluster

configuration using MPJ Express Debugger. Current version (1.0.0) does not support debugging
of applications using native device.

Complete video guide can be found at http://vimeo.com/86049819

2.1 Pre-requisites

Java 1.6 (stable) or higher

MPJ Express (version 0.43 or higher)

Eclipse IDE (version 3.6 or higher)

Apache ant 1.6.2 or higher (For those who are interested in compiling source code)

Perl (Optional): MPJ Express needs Perl for compiling source code because some of the
Java code is generated from Perl templates. The build file will generate Java files from
Perltemplates if it detects Perl onthe machine. It is a good idea to install Perl if you want
to do some development with MPJ Express.

2.2 Installation of MPJ Express Debugger

~>owppe

Download MPJ Express Debugger from MPJ Express official website and unpack it
Copy MPJ_Express_Debugger.jar file and paste in Eclipse plugins directory
Run eclipse as an Administrator

Go to Run—>Run Configurations menu and check if there is MPJ Express Application option
added or not

e Run Configurations

Create, manage, and run configurations

| - v Configure launch settings from this dialog:

type filter text | - Press the 'New' button to create a configuration of the s
4 @ Eclipse Application = - Press the 'Duplicate’ button to copy the selected configt
& :{:j:::;»ﬁppllcatmn X - Press the 'Delete’ button to remove the selected configu
[3] Java Application % - Press the 'Filter' button to configure filtering options.
Ju JUnit

7% JUnit Plug-in Test - Edit or view an existing configuration by selecting it.

mt: MPJ Express Application
& 05Gi Framework Configure launch perspective settings from the Perspectives’ |

Figure 1: MPJ Express Application option in Run Configurations


http://vimeo.com/86049819
http://www.mpj-express.org/

2.3 MPJ Express New Application

MPJ Express can be run in Eclipse using three configurations namely multicore, cluster and

hybrid configuration. Steps for installing MPJ Express in all configurations are same but differ
where we provide device field for all the configurations.

1. Download MPJ Express and unpack it.

2. Set Environment Variables (MpJ_HOME, PATH). You can follow Windows User Guide for
Windows and Linux User Guide for Linux for detail steps on setting Environment
Variables.

3. Create a new Java Project. Name it as “mpJkclipseTest” and click on Next (Do not click on
finish at this point).

3 New Java Project = 2
| Create a Java Project _-_’
3 i

Create a Java project in the workspace or in an external location. .v_‘

Project name: | MPJEclipseTest

| Use default location
----- M Yasir Shafivworkspace \MPJEclipseTest
JRE
@ Use an execution environment JRE: JavaSE-1.6
Use a project specific JRE:

Use default JRE (currently ‘jre6’)

Project layout

Use project folder as root for sources and class files

@ Create separate folders for sources and class files

Working sets

] Add project to working sets

Next > Il Finisn ] | Cancel

Figure 2: Create a new java project

4. OnJava setting page for this project, click on Libraries tab and select “Add External JARs”.
Look for mpjjar in lib folder of “MPJ Express” root directory. Click finish



- — - =
&3 New Java Project — e =l

Java Settings 5
Define the Java build settings.

(B Source | == Proj Libraries § <. Order and
jects ff =i Export

JARs and class folders on the build path:

» =\ JRE System Library [JavaSE-1.6] [ Add JARs...
| Add External JARSs..
[ Addvaable..
[ Add Library...

| Add Class Folder...

| Add External Class Folder...

)
1
J
]
]
]

Edit...

Remove

Migrate JAR File..,

@ < Back . Nea> | [ Finish ][ cancel

Figure 3: Add External Libraries

& New Java Project - I )

Java Settings

E :_3."1.'_.,
Define the Java build settings. 4

[ &8 seurce | = Projects ]ﬂ Libraries | 4 Order and Export |
JARs and class folders on the build path:

o fmd mpjjar - CAMPRmpj-03S\lib

- Eb JRE Systemn Library [JavaSE-1.6]

Add JARs...

Add External JARs...

MAdd Variable...

Add Library...

Add External Class Folder...

Edit...

1
J
]
]
Add Class Folder.. |
)
]
e

e e e B e

Migrate JAR File...

@ <Back | MNex- | L Finish | [

Figure 4: Click finish to add project

5. Add a new Java class and write HelloWorld MPJ Express program in it



import mpi.*;
public class HelloWorld {

public static void main(String args[]) throws Exception {
MPI . Init(args);
int me = MPI_COMM_WORLD.Rank(Q);
int size = MP1.COMM_WORLD.Size();
System.out.println("Hi from <"+me+'">");
MPI.Finalize();

}
}

6. To compile this program in Eclipse, Right click on Java Class and go to Run as = Run
Configurations

i% Package Explorer 3 = B = 7] HelloWorld java &2
4 2 MPJEclipseTest import mpi.*;
- 558 sre

4 B (default package) public class Helloworld {

1] HelloWor™ Mew » pid main(String args[]) throws Exception {
=i JRE System Libra (args);
=\ Referenced Libra Open E3 -COMM_WORLD.Rank();
= MPI.COMM WORLD.Size():
Open With P m.out.println{"Hi from <"+me+">");
Open Type Hierarchy F4 I.Finalize();

Show In Alt+Shift+W »

Copy Crrl=C
= Copy Qualified Name

Paste Ctri+V
® Delete Delete

Build Path »

Source Alt+Shift+5 »

Refactor Aht+Shift+T »

Import...
Export...

References »

Declarations »

Refresh F5
Assign Working Sets...

Debug As
Run As

7] 1 Java Application Alt+Shift+ X, J

Team
Compare With
Replace With

Run Configurations..,

* r v v

Restore from Local History... | & Console 5

Properties Alt+Enter instlme.

Figure 5: Run Configurations

7. Create, manage and run configurations will be opened. Double click on MPJ Express
Application. A new run configuration named “Helloworld” will be added with different
tabs.

8. Select MPJ Parameters tab. Here you can enter number of processes you want to want run
(np), device you want to use (device [multicore, niodev, hybdev]) and additional arguments if
required.

9. Browse for MPJ Express root directory and set it for mps_HOME field



10. Enter number of processes (np). See figure-9

11. Click Apply

2.4 Running MPJ Express in the Multicore Configuration

This section outlines steps to execute parallel Java programs in the multicore configuration.

1. Follow steps from 1 to 11 ofabove section 2.3

2. Enter mutticore in device field of MPJ Parameters tab in Run Configurations

3. Click apply and run

4. MPJ Express Application will start running in multicore mode

Create, manage, and run configurations

w

=X B R Name: | HelloWorld
type fifter tedt @ main §e9= MPJ Parametersf. 9= Arguments | =4 JRE| ; Classpath | 5~ Source | B§ Environment| = Common
& Eclipse Application
5] Java Applet np |2 MPJ_HOME} C:\MPJ\mpj-v38 Browse
3] Java Application dev  multicore MPJ_HOME is mandatory
Ju JUnit
J¥ JUnit Plug-in Test Parameters:
4 ress Application MName Value Add...
n: HelloWorld
s
4 0SGi Framework
A Revert
Filter matched 12 of 12 items
o

Figure 6: MPJ Parameters for multicore Configuration

10




2.5 Running MPJ Express in the Cluster Configuration

This section outlines steps to execute parallel Java programs in the cluster configuration with
niodev and hybdev cOmmunication device driver.

1.

2.

>

Write a machines file stating machine name, IP addresses, or aliases of the nodes where
you wish to execute MPJ Express processes. Save this file as 'machines' in mpj-user
directory. This file is used by scripts like mpjboot, mpjhalt, mpjrun.bat and mpjrun.sh to find out
which machines to contact. For detail configuration steps you can follow section-2.3 of
Linux/Windows guide of MPJ Express.

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 'machine2' would be fully qualified names,
IP addresses or aliases of your machine

Start the daemons

=  Windows users

a. Run %MPJ_HOM E%/bin/mpjdaemon.bat -boot. Users of Windows Vista and 7 needs to
“Run as Administrator”. Also, for running properly, users of Windows Vista
and 7 might need to turn off their firewall.

= Linux users
a. Open Terminal and move to current project directory where machines file is
placed. Run mpjboot machines command. Daemons will start running

Follow steps from 1 to 11 of section 2.3
Enter niodev in device field of MPJ Parameters tab in Run Configuration
Click apply and Run

MPJ Express Application will start running in niodev mode

11



Create, ge, and run confi

=

|| Name: | HelloWorld

type filter text

@ Main§0= MPJ Parameters]. ®= Arguments | Bk JRE | % Classpath| B+ Source | B§ Emvironment| = Common |
@ Eclipse Application —
3 Java Application dev niodev MPJ_HOME is mandatory
Ju JUnit
75 JUnit Plug-in Test Parameters:
I-—-m?L:;;r—] e i Add.
m: HelloWorld
T 050G Framenork

Filter matched 12 of 12 items

Apply Revert

Licse

( _”}'_j:

Figure 7: MPJ Parameters for niodev device

To execute parallel Java programs in the hybrid configuration with hybdev communication device
driver.

1. Follow steps from 1 to 3 of section 2.5

2. Enter hybdev in device field of MPJ Parameters tab in Run Configuration
3. Click apply and Run

MPJ Express Application will start running in hybdev mode

12



3. MPJ Express Applications Debugging

Users can debug MPJ Express applications using MPJ Express Debugger for both configurations
modes [multicore, cluster]. Steps for both modes are same. There are two types of debugging that
current MPJ Express Debugger supports

o Local Debugging
0 Remote Debugging

Detail steps can be followed below

3.1 Local Debugging

1.

Create a new MPJ Express Application in eclipse. You can follow steps from 1 to 11 of

section 2.3

Introduce breakpoints where you want to stop your MPJ Express Application.

Click on Run—> Debug Configurations. Create, manage, and run configuration window

will open. Here you can see two options for MPJ Express [MPJ Express Application and Remote

MPJ Express Application]. Since we are debugging in local mode so double click on MPJ

Express Application option. A new configuration with “HelloWorld” will be added.

a.
b.
C.
d. Add a new parameter with Name = debug and value = 8000. Note 8000 is port

Browse for MPJ Express root directory and set field MpJ_HOME
Enter number of processes in np field
Enter Device name [multicore, niodev, or hybdev] in device field.

number, you can use whatever port you want provided the port you chose if
available.

Click Apply and Debug

13



= dR=kE R

Name: | HelloWorld
type filter text

| (3 Main [64= MPJ Parameters . (9= Arguments | =\, JRE % Classpath | & Source | B§ Environment| = Common
@& Eclipse Application s
AMP. -
5] Java Applet np |2 MPJ_HOME | CAMPJ\mpj-v38 Browse
(3] Java Application dev  multicore MP]_HOME is mandatory
Ju JUnit
Ju JUnit Plug-in Test Parameters:
4 ™ MP] Express Application Name Value Add..
[ HelloWorld
: |debug 8000 | Edit...
; E Remote Java Application Rem
REMOVE
=: Remote MPJExpress Application -
Al Revert
Filter matched 15 of 15 items F‘_F—‘r! EVEl

Debug ; Close
Figure 8: MPJ Parameters for Local Debugging

5. Application will open in Debug Perspective with all processes suspended on breakpoint

=z SR T il e e | uick Access | ET | &!ava |5 Debug
1 Debug i1 o gl % U= 0 0-\enables i3 : wE TS0 |
4 "7 HellcWord [MP) Express Application] MNarne Value 2=
4 G5B Jaun HotSpot[TM) 54-Eit Server VM [localhost3000]
#® Thread [main] [Running)
> o Thread [0] { int at fine 5 in
o Thread [1] int at fine 9 in |
Bl C\Program Files\Java\jreT\bin javaw.exe (Jan 15, 2014, 22516 AM)

11 HelloWorldjava i

= 0
# 7 public l l void ﬂui. [St-' g args[]} throws Excestion { Am@
i it
L= ‘1nt ue = MPL, COMH_WORLD. Rank () ; |
T ize = HPL.COPPT mnms zel);
Sy stem.out.println( “Hi

rom <"Hme+3");

WP Finattze ()

_ ! . < >
B console 7 | 4] Tagks [ BT f‘ldr‘l 4B g0
HellaWorld [MP) Express &pplication] C:\Program Files\Java\jreTybin' javaw.exe (Jan 15, 2014, 2:25:16 AM)
MP] Express selected device to run is (multicore)
M1 Express (8.39) is started i
is

n_the multicor
at_address:

¢ _configurati

Figure 9: Debug Pers pective for MPJ Express Debugging

6. Youcan now select each thread and use Step Into, Step Over and Step Return
functionality to debug your application.

Note: For niodev and hybdev you will need to write machines files and start daemons to work it
properly. To get help on how to start daemons follow step 1 and Step 2 of section 2.5
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3.2 Remote Debugging
There are two types of Remote Debugging that current MPJ Express Debugger supports

0 Multicore Remote Debugging
o Distributed Remote Debugging

Steps for both types are almost same.

1. Create a new MPJ Express Application in eclipse. You can follow steps from 1 to 11 of

section 2.3
2. Introduce breakpoints where you want to stop your MPJ Express Application.

3. Click on Run - Run Configurations. Create, manage, and run configuration window will

open. Double click on MPJ Express Application option. A new configuration with
“HelloWorld” will be added.

a. Browse for MPJ Express root directory and set field MpJ_HOME
Enter number of processes in np field

b
c. Enter Device name [multicore, niodev, hybdev] in device field.
d

Add a new parameter with Name = debug and value = 8000. Note 8000 is port

number, you can use whatever port you want provided port you chose if available.

4. Click Apply and Run

X B3~ Name:  HelloWorld

type filter text ® Main | ©= MPJ Parameters . 9= Arguments | =4 JRE| %; Classpath | 5+ Source | B§ Environment| & Common

@ Eclipse Application

: 2 HOM: AMPImpj-
5 Java Applet np MPJ_HOME | C Nmpj-v38 Browse
3] Java Application dev | multicore MPJ_HOME is mandatory
Ju JUnit
JU JUnit Plug-in Test Parameters:
4+ MPJ Express Application Mame Value Add...
s HelloWorld I
— || debug 9000 Edit
o oL Framework

Remove

Appl Revert
Filter matched 12 of 12 items 2

@

s, Run Close

Figure 10: MPJ Parameters for Remote Debugging

5. Application will open in Debug perspective with application listening to your port
defined in debug parameter.
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6. Now go to Run - Debug Configuration and select Remote MPJ Express Application and
double click on it. A new configuration will be added
» For Multicore Remote Debugging
a. Open connect tab and select multicore as Connection type
b. Enter Host value, localhost or IP address of system where MPJ Express
application is running
c. Enter Port value. This should be same what you defined in your debug parameter
of MPJ Express Parameters
d. Click Apply and Debug

X | B & Name: | HelloWaorld (3)

type filter text s Source | 2 Common
@& Eclipse Application Project:

Java Application Test_Project Browse...

&
Ju JUnit
Jir JUnit Plug-in Test
4 ™ MP] Express Application
¢ HelloWorld Connection Properties:
4 05Gi Framework
-—‘_3, Remote Java Application
4 "¢ Remote MPJExpress Application Port: | 9000

TR ——
| ™ HelloWorld (3] R
[ HelloWorld (3) | /| Allow termination of remote VM

[Connection Type:

Multicore v

Hest: | localhost

Apph Revert
Filter matched 17 of 17 items

Figure 11: Connect Parameters for Remote Multicore Configuration
MPJ Express Application will start remotely debugging in multicore mode

» For Distributed (niodev/hybdev) Remote Debugging
a. Openconnect tab and select Distributed Memory as Connection type
b. Browse for Configuration file (mpjdev.conf). By default path will be set to
user directory where it is placed. mpjdev.conf must be accessible to
workstation where your debug client is running.
c. Click Apply and Debug
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=X | B3 || Mame: | HelloWorld (3)

type filter ted i Connedt . %+ Source| =] Commaon
@ Eclipse Application

Project:
B Java Applet -
T3 Java Application Test_Project Browse...
Ju Junit Connectjon Type:
Ji© JUnit Plug-in Test e :
4 ™ MP) Express Apglication Distribued MEmMOry | 1t

mi HelleWorld
4 0SGi Framework
2, Remote Java Application

4 m Remote MPJExpress Application ||| [ Allow termination of remote Vi
m: HelloWorld (3)

Conngction Properties:

ICDnliguration File: | C\Users\Aleem\mpjdev.conf Browse..,

Reyert
Fitter matched 17 of 17 tems e

Figure 12: Connect Parameters for Remote Distributed Debugging

MPJ Express application will start running in niodev/hybdev configuration debug mode. You can
debug your application using Step Into, Step out, Step Return functionalities.

Note: For niodev and hybdev you will need to write machines files and start daemons to work it
properly. To get help on how to start daemons follow step 1 and Step 2 of section 2.5
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4. Known Issues and Limitations
A list of known issues and limitations of the MPJ Express Debugger are listed below.

1. Users of the Windows Vista and 7 might find install mpjd-windows.bat script not
working directly. In such case, try executing with “Run as Administrator”. If the issue
still persists, try executing the script mpjdaemon.bat directly or turning off the firewall.

2. If you face trouble with Remote VM Connection failed. Run Eclipse as Administrator.
Linux user can start Eclipse as Administrator through command line.

Failed to connect to remote VM. Connection refused.
Connection refused

3. IfMPJ Express application fail to runand get stuck at this line: MPJ Express (0.40) is started
in the cluster configuration
Then just restart daemons and your application will start running fine.

4. If youare running your applications on Rocks cluster then you might get below
mentioned error. To solve this just add a new parameter in MPJ Parameters Tab with
name=wdir and value=absolute path to bin directory of your project.

Jaxa o IOException: Cannot run program *java®™ (im directory “/state/partitionl/home2/MP) Work/MP) _Test®): errors2,
at java.lang.ProcessBuilder. start(Brocessfuilder. java:1029)
at runtime.daemon . HybridDaemon . startNewP rocess (HybridDaemon. java: 1213)
at runtime, daemon . HybridDaemon . <init>(HybridDasmon java:124)
At runtime. daemon. MPIDaemon . <init>{MElDaemcn. Jawa.272)
at runtime.daemon. MP)Daemon. main {MPlDaemon . java: 1242)
at sun.reflect.NativeMethodAccessorimpl. invoked(Mative Method)
at sun.reflect. NativeMethodAccessorImpl :m-oh(--ri.a'...mr..._.ht..:;-J .n.ll J.a A 5a
at sun.reflect.Del eq.n ingMethodAccessorimpl. invoke (Deleg
at java.lang. reflect.Method. invoke{Method. java:&01)
at runtime. daemon. Wr wcer&xwleaop ren (irappeSispledpd. Jaxa 187)
at java.\lang.Thread. run( I_I:m.m,.‘:.m.u.l
Caused by: Jawa. io JOException: error=2, Mo such file or directory
at java \rq UNIXProcess fﬂth“llX xec(Mative Method)
at java.lang.UNIXProcess. <init>(UNMLXProcess java.135)
at java w"g Processimpl. start(BEC r..::_..JLzl;;_.m_m_.A..J
at java. \ang.ProcessBuilder. start(Emmces
10 more

Figure 13: State partition error

® Main 9= MPJ Parameters . 9= Arguments | B JRE| ; Classpath| % Source| B Environment | 1

np 4 MPJ_HOME CAMPJ\mpj-v39 Browse

dev niodey MPJ_HOME is mandatory

Parameters:
Name Value Add...
wdir /export/home/myuser/eclipse_workspace/MPJ_Test/bin

Figure 14: Solution of State partition error
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5. Contact and Support

For help and support, join and post on the MPJ Express mailing
users@lists.sourceforge.net). Alternatively, you may also contact us directly:

1

2

Aamir Shafi (aamir.shafi@ seecs.edu.pk)

Bryan Carpenter (bryan.carpenter@port.ac.uk)

Guillermo Lopez Taboada (http://www.des.udc.es/~gltaboada)

Hamza Zafar (11bscshzafar@seecs.edu.pk )

list (mpjexpress-
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