Parallel Programming

Installing Eclipse Parallel Tools Platform (PTP)
(Linux Distributions)

Author B. Wilkinson - Modification date May 29, 2015

Preliminaries - Install Java

Java is needed for the Eclipse IDE. Check that Java is not already installed by issuing the
command:

java -version
If not installed, install it. On Ubuntu it can be done using apt-get as follows:
(a) Check package repository is up-to-date
Issue the command:
sudo apt-get update
(b) Installing Java JDK
Issue the command:
sudo apt-get install default-jdk
(which will install OpenJDK not JavaJDK"). After the installation completes, check with:

java -version

Terminal ty Bl © 308Pm %
o barry@cciwd402jp-1wws: ~/Desktop

Adding debian:AffirmTrust_Networking.pem
Adding debian:Quovadis_Root_CA.pem
Adding debian:CA_Disig_Root_R1.pem
Adding debian:UbuntuOne-valiCert_Class_2_VA.pem
Adding debian:GTE_CyberTrust_Global_Root.pem
done.
Setting up libatk-wrapper-java (0.30.4-4) ...
Setting up libatk-wrapper-java-jni:amd64 (0.30.4-4) ...
Setting up libgnome2-bin (2.32.1-4ubuntul) ...
Setting up libgnome2-0:amd64 (2.32.1-4ubuntul) ...
Processing triggers for libc-bin (2.19-0ubuntu6) ...
Processing triggers for ca-certificates (20130906ubuntu2) ...
Updating certificates in fetc/ssl/certs... 8 added, © removed;
done.
Running hooks in /fetc/ca-certificates/update.d....
done.
done.
barry@cciwd402jp-iwws:~/Desktop$ java -version
A java version "1.7.06_51"
OpenJDK Runtime Environment (IcedTea 2.4.6) (7u51-2.4.6-1ubuntd
4)
OpenJDK 64-Bit Server VM (build 24.51-b83, mixed mode)
i Nbarry@cciwd482jp- 1wws:~/Desktop$ I

! Sun Java JDK can be installed with apt-get install sun-javaé-jdk.
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Installing Eclipse-PTP

The best way to install Eclipse-PTP is from the source, NOT from the Ubuntu Package
Repository.?

(a) Download Eclipse

Go to: http://www.eclipse.org/downloads/

Choose “Eclipse for Parallel Applications Developers Linux 64 bit” and download file (eclipse-
parallel-kepler-SR2-linux-gtk-x86_64.tar.gz or the most recent)’
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2 Eclipse can be installed using the Ubuntu Package Repository, e.g. sudo apt-get install eclipse-platform, but you will get an
older unsupported version of Eclipse without PTP (Juno version 3.8). PTP then has to be installed through the Eclipse software
update feature. It is not recommended to start with an unsupported version of Eclipse.

% Note “Eclipse for Parallel Applications Developers” does not include the standard Java environment. An alternative is to
download and install the standard Eclipse for Java and then use the software update feature Help > Install New Software, select
the software site, search on “parallel” to find the Parallel Tools Platform, select and update Eclipse.
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(b) Uncompress Eclipse tar file
Open a terminal and type:
cd ~/Downloads
tar zxvf eclipse-parallel-kepler-SR2-linux-gtk-x86_64.tar.gz
Move the uncompressed eclipse folder to a suitable location, e.g. /usr/local:
sudo mv eclipse /usr/local
(c) Set up path to eclipse executable
Add the lines:
export PATH=/usr/local/eclipse:$PATH

to the end of the ~./profile file. The ~/.profile script is executed when the machine is started. To
execute it now, type

source ~/.profile

Check the path with echo.

Using Eclipse
Start Eclipse on the command line by typing:
eclipse

Select the default workbench location /home/<user>/workspace and go to the workbench. The
following screenshots are from Eclipse Kepler (4.3.2) SR 2.

(a) General

There are different project types for different environments. MPI programs are done as C/C++
projects. Programs here will be C projects.

Basic steps:

1 Set how to build (compile) project in Properties > ... Build

2. Build project (compile to create executable)

3. Set how to execute compiled program in Run Configurations
4. Run (execute) using the specified run configurations



| Machine View Devices Help

(& project Explorer 3

1. Right-click
project to get
to Properties
leads to how
project should
be built.

* &5 mpiHello

5 Hello world

(b) C program

When cursor over this area (or menu shows in perspective)

2. Build

B console B
Mo consoles to display at this time.

3. Set Run
Configurations

At this point, it is recommended to make sure you can use Eclipse with a regular C program
(Hello World). Create a new C project (File > New > C Project), and select the “Hello World
ANSI C Project” type and gcc compiler:

i Project Explorer &I

* & Hello world

* i mpitello

Simple hello
world C
program

5 mpiHello

€ Project
€ Project
Create Cproject of selected type

Broject name: [|

| B usedefaultlocation
|

Project type:
* & GHU Autotools
¥ & Executable
* Empty Project
® Hello World UPC Project
® Hello World ANSI C Project
® MP! Hello World € Project
& MPIPi CProject
#® MPIPi C++ Project
® MPIEmpty C Project
# OpenMP Hello World C Project
® OpenMP Empty C Project
* i Executable (XL UPC)
* &= Shared Library
» & shared Library (XL UPC)
* @ Static Library
* & Static Library (XL UPC)
© Executable (XL C/C++)
© Static Library{XL C/C++)
€ shared Library (XL C/C++)
© Executable (xL UPC)
© Static Library{XL UPC)
© shared Library (XL UPC)

Toolchains:
Intel(R) Fortran Toolchain on Intel(R) 64
Linux Berkeley:
Linux GCC
Remate Linux GCC Tool Chain
XL C/C++Tool Chain

B Show project types and toolchains only If they are supported onthe platform
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U stdio.h
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® main{void) : int
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Create the “Hello world” C project, built it, and run:

R +5 00 -grErdr@-INiBr0r -G

Q T Java Big/ces

Project Explorer 1 i Hello warld.c 18 = =g

+ Name : Hello.d T EEER

i Hello world #include <stdio.h>
» i Binaries #include <stdlid h> e
* @ Debug int main(void) { sdlib.h
+ S includes puts(*!|1Hello World111*); !

return EXIT SUCCESS: main{void) - I

¥ @sre

TR e e ——

* & mpitello

B comole B
* % U BEiE8
<terminated> Hello world [C/Ce+ Application] / eHello world fHello world (6/21/14, 3:15 P

111Hello World1 1) Output

& Mello worldsrc/Wello world.c

@ P a0 @ Erghan

(c) MPI program

Next try a simple MPI hello program. Select the “MPI Hello World ANSI C Project” type and
gcc compiler:

Machine View Devices Help

Hello world/src/Hello warld.c - Eclipse 127PM 8

o

€ Project
€ Project

Project name must be specified
B Jove |BRc/ces
Project name:

F
ke ) & project Explorer & Eoun = o
Use default location - G i
- = . B R oed
é * &5 eloword
157
i mpitiello stdioh
Project type: Tookchalns: £l
) main{void) : in
* GNU Autotools intel{R) Fortran Toolchain on intel{R) 64
@ = Executable Linux Berkeley U
* Empty Project Linux GEC B
MPI = ® Hetlo World UPC Project Remote Limux GCC Tool Chain Linux gcc
Hello ® Hello World ANSI C Project XL €/C++Tool Chain
~ MP1 Hello World CProject.
® MPIPiC Project
World C @ MPIPi Cos Project

* MPIEmpty C Project
* OpenmP Hello Werld C Project
# OpenMP Empty C Project

> Executable (XL UPC)

> Shared Library

 Shared Library (XL UPC)

- static Library

& static Library (XL UPC)

© Executable (XL C/C++)

© Static Library{XL C/C++)

© Shared Library (XL C/C4+)

< Executable (XL UPC)

< Static Library(XL UPC)
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@/Hello world (6/21/14, 3:15
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Default paths to libraries and includes should work. (In fact these are with the mpicc script and
do not need to be changed). Note the compile/link command is mpicc. Eclipse will put in the
appropriate command line options and file names. Compile and link are separate, which
enables object files to be compiled separately and then linked, see using Suzaku later.

MPI Project Settings

Select the MP1include path, lib nam

lec lib name, library search path, and build command
Information to be automatically be added to the new project

lg = Jaw | Bhigioss

= Ou It
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Default B Use default information e
AR et
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U stdiibh

errors 2nd can't recognize MP1 symbaols, make sure your
the include path for the project. Since mpice may do that for you
ot know sbo toadditto

Pr 4+ Gener
sothat the editer and indexer can find MP1 symbols. Onthe

exer next page,
Vou can access Project Properties directly with the ‘Advanced settings...’ button.

=
ile - M.
edlo world (6/28/14, 115

[
o sFied $Ergmal

Test build with Properties > Build Project.

Execution. In the Run Configurations, choose a new Parallel Application:

I G54

Machine View Devices Help
CjC++ - Hello worldfsrc/Hello world.c - Eclipse @ e s 4

Run Configurations

Create, manage, and run configurations o
Create a configuration to launcha parallel application @
New b roject g P pp B
conflguratlon Configure launch settings from this dialog: . !
* i Hellg = - Press the ‘New” button to create a configuration of the selected type.
> 5 ml = ~Press the ‘Duplicate’ button to copy the selected configuration
¥ [E] cfc++ Application
- X -Press the ‘Delete’ button to remove the selected configuration.
% Hello world
% mpitella ¢ -Press the 'Filter’ button to configure filtering options.
[l Fortran Local application Edit or view an existing configuration by selecting it
Parallel ¥ Launch Group
. . - Parallel Application Configure launch perspective settings from the Perspectives’ preference page.
Application i mpitello (1)
[ New_configuration
¥ SystemTap
o
Filter matched 9 of 9 items B -
315 P
2D Close
-
@@ dad @ rgal




In the Resource tab, select Target System Configuration as “Open-MPI-Generic-Interactive”
and connection type as “local”, and number of processes:

C/C++ - Hello world/src/Hello world.c - Eclipse

Run Configurations

& Project

X B
» £ Helld
» £ mpiH ®
¥ [ c/c++ Application

[€] Hello world

Local

[¥] Fortran Local Application
¥ Launch Group

¥ £ Parallel Application

£ mpikello (1)

mpiHello (2)
= New_configuration

«¥ SystemTap

Filter matched 10 of 10items

@

Create, manage, and run configurations

@ [Application]: Application program not specified

Name: mpiHello (2)
i Resources

Target System Configuration: Open MPI-Generic-Interactive (

5 Apph:atiun‘ %+ Arguments | B8 Environment | Synchronize| £ gummuﬁ

Connection Type
@® Local O Remote

Basic Options | Advanced Options

Number of processes: [ <
Options
Bynode [ | Byslot

No oversubscribe Mo local

Prefix:

Hosts

Host file:

Host list:

Apply

Close

Revert

F& i@l @ &rightan

ew Devices Help
C/C++ - Hello world/src/Hello world.c - Eclips

Profile Configurations

& Projes

* &5 Hell | v [ ¢/ca+ Application
* S m) (€] Hello world
[E) mpiHello
# Launch Group
¥ i Parallel Application
i mpitello (1)
i3 mpiHello (2)
#5 New_configuration

EEELLIL LEEL L

Filter matched 8 of 8items

@

Name: \mpiHello (1)

Create, manage, and run configurations

@ [Performance Analysis]: No workflow selected.

i Resources [ Application
Project:

mpiHello

= arguments B8 Environment|® Performance Analysis| ™

<€

Application program:

b

workspace/mpiHello/Debug/mpiHell Browse

Copy executable From local filesystem
Path to local executable:

& Display output from all processes in a console view

C/c++/Fortran Build Configuration
Debug

Apply

Close

Revyert

=5 mpiHello

& @D | B #right arl

Open-MPI-Generic-
Interactive

Select a number of
processes

Project name

Full path to
executable



The Run button should now be available.* Run:

Machine View Devices Help

C/C++ - Eclipse

é i BrQ@ o OO @8 drGrniH~0rXI®E T~
Q B Java |ERc/cas
E I3 Project Explorer 8 i lg Hello world.c 8 il =} Eon @ i = |
5) B % iliame sitienosel] Bk & W e %
» 125 Hello world #include <stdio.h> -
& mpi #include <stdlib.h>
mpiHello Y stdio.h
int main(void) { U stdlib.h
puts(“!!!Hello world!!!"); /* prints !!!Hello world!!! =, % 2
i return EXIT SUCCESS; ® main(void):int
| i
E console 2 =B
® % G EE@E - = i

#PTP job id=2879
Hello MPI World From process ©: Num processes: 2
Hello MPI world from process 1!

<terminated> mpiHello (1) [Parallel Application] Runtime process c94c2f01-a6f0-4ea0-99ad-1¢036551a2af

<€

Output

B8O i@ @ Frghtor

Updating Eclipse for a major release

To update Eclipse for a major release, for example from Kepler (version 4.3) to Luna (version
4.4), it is now not necessary to re-install Eclipse. Go to Preferences > Install > Update >

Available Software Sites and update the repository URL. e.g.

http://download.eclipse.org/releases/luna and install updates.

More Information

Ubuntu Documentation Eclipse IDE: https://help.ubuntu.com/community/EclipselDE

* Possible reason for the RUN button to be still grayed out is the path to the executable does not exist.
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