Using Eclipse for C, MPI, and Suzaku

Modification date May 30, 2015 B. Wilkinson

General. Eclipse is an IDE with plugs for various programming environments including Java
and C. Eclipse-PTP (Eclipse with the tools for Parallel Applications Developers) provides
features to compile MPI programs. Eclipse is installed in the virtual machine with both Java and
C perspectives including the tools for Parallel Applications Developers. Eclipse can also be used
on a local computer to develop and execute programs on a remote cluster.

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

Eclipse organizes program development activities into projects in a “workspace” directory. The
workspace directory first needs to be created or selected when Eclipse is started. Different
workspaces can be selected afterwards. (File > Switch Workspace).

Then, the basic steps to compile and execute a program are:

1. Create a project with the source file and any required libraries
2. Set how to build (compile) project in Properties > ... Build

3. Build project (compile to create executable)

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

We will demonstrate these steps in various programming environments (“perspectives”).
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C Programming

Select a workbench location (say ~/ParallelProg/C/workspace). To demonstrate using Eclipse
for C programs, we will test the environment with the sample C program (Hello World) given in
Eclipse. Create a new C project (File > New > C Project), and select the “Hello World ANSI C
Project” type and gcc compiler. Create the “Hello world” C project with a name:
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For simple C programs, the build path is already set up, so we can simply select build. We can
then select Run As > Local C/C++ Application. This will create a Run Configuration called
Hello World Configuration and run the program.
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MPI

Eclipse-PTP (Eclipse with the tools for Parallel Applications Developers) can be used to compile
and execute MPI programs. MPI programs are done as C/C++ projects with build/compilation
for MPI pre-configured in Eclipse-PTP. Programs here will be C projects. Select a workbench
location (say ~/ParallelProg/MPIl/workspace).

(a) Creating project and adding source files

Create new C project (File > New > C project) called Hello of type “MP1 Empty C project”™
with default settings:
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! Eclipse comes with sample programs pre-installed for C, OpenMP, and MPI (“Hello World” and MPI Pi), which are
useful for testing the environment.



Adding program source file

Select Hello project and create a source folder called src (File > New > Source Folder or right
click project > New > Source Folder):
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Expand the Hello project and select the newly generated src folder. Select File > Import >
General > File System:
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From “Import from directory”, browse for the directory that holds your hello.c files
(~/Workshop/MP1/). Click OK. Select the hello.c file to copy into the MPI/src project folder.
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2 In a later example, we will demonstrate using a link to the source file at their original location rather than copying it, which is
usually better.



(b) Build and Compile
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
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Build project

Click Build icon (Hammer) to build the project (default “Debug’” option):
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Although build will happen automatically when a project is executed next, sometimes it is handy
to know if there are any build errors first.

Execution

To execute the program, first the Run Configurations need to be set up that specify local
execution, the software environment, etc. Select Run Configurations
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Select “Parallel Application” and click the new configuration button:
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Create a new run configuration called Hello. In the Resource tab, select the Target Type

as

“Open-MPI-Generic-Interactive”, the connection type as “Local”.® Set the number of

processes to say 4. Apply.
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® Selecting “Local” will generate a message confirming you want this and create local resources to do this. Select

Apply

“Don’t ask to run command again for this configuration” in the Run Command message when it appears to stop the

message. The message is most relevant when doing both local and remote executions.
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In the Application tab, set the Project name to “Hello” and browse for the full path to the

executable.
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Matrix Multiplication

We will go through the steps, this time not copying the source file but referring to it in the
original location, which generally is a better approach. We will also set up the program to read
an input file and redirect the output to a file. The name of the input file is set as an argument in
the Run Configuration. Create an MPI project called MatrixMult and a source directory called
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Click on Advanced>> and enter the file name (matrixmult.c), check “Link to file in the file
system” box and enter the full path to the source file (browse for file) and Finish:

Advanced

e

==

EEEE L LEL]

FEE o

EERECEL L

0

O/ 8 a0 Bsrgpon

You should now see the source file:

/
Check

& matrixmulee 8
pdefine N 512
Finclude <stdio.h>
Finclude <sys/time.h>
Finclude “spi.h*
void print_results(char *prompt, double a[N][N]} {
int i, );
printt (“un\n¥s\n®, prompt];
or [1 = 0; i< M3 ++) {
for [ = 8; j <M jou) {
printf(= %218, afil[11):
printf {*\n");

printf (“\oyn);

int madn(int arge, char *argul]} {

int 4, 1, k, error = 8;
double a[W][N], bINIIN], ciNIIN];
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Run Configuration. Now create a run configurations (MatrixMult). As before, in the Resource
tab, select the Target Type as “Open-MPI-Generic-Interactive”, the connection type as
“Local” . Set the number of processes.

11

File name
to be used
in project

Browse

File
(full path)



In the Arguments tab, add the full path to the input file input2x512x512Doubles as an argument:

Create, manage, and run configurations
Create a configuration to launch a parallel application

Full path to : SR e

c=| || 13 Resources [ Application (¢4 Arg L] synchronize| [ Common

input file : e
Te 7:FurllanLu(elAypli:atiu*nom"‘f rkshop, PuUL2x512x51200ubles

B

i Java Applet
[T Java Application Working directory

Ju Junit B use default working directory
& Launch Group

.
.
v

Directory
| v 1 parallel Application

£ MatrixMult
¥ SystemTap
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‘:-i': Close Run [

BOFF @0 G rghon

Make be sure to comment out the print_result() function call so that the output of the resulting
matrix is not printed to the console. Then run the project:
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- 4 #define N 512 S s
N #include <stdic.h> R e
¥ 5 MatrixMult #include <sys/time.h> -

» ¢ Binaries #include "mpi.h" .
#
> & Debug void print_results(char *prompt, double a[N][N]) { u stdioh
¥ 5l Includes int i, §; N ;
T Bsrc printf ("\nm\n%s\n", prompt); U sysftimeh
- erixmult for (i =8; i< N; i++) o mpih
* (g matrixmult.c for (j = @; j < N j++) { hare s
printf(* %.21f", a[i][j]): ® P”f_‘t,.fﬂultst( ar®,
° mainfint, char*[]) : in

printf ("\n"};

printf (“wn\n");
H

int main(int arge, char *argv[])  {
int i, j, k, error = 8;
double a[N][N], bINIINI, cINIIN];

{2/ Problems & Tasks @ Console R [ Properties B Remote Environments = o
X%k BBEE #0 i
<terminated> MatrixMult [Parallel Application] Runtime process 2bd020a%9-<d93-47e5-84d0-13dF43cFbec

¥PTP job_id=3173
elapsed_time= 1.118467 (secends)
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Re-directing Output

To check that the code produces the correct answer, the print statement is uncommented and the
output re-directed to a file, which can then be compared with the provided output file,
output512x512Mult. Re-directing output in Eclipse is done, not as an argument, but in the

Common tab. Check File and File System. Browse for the file and select:

Machine View De
C/C++ - MatrixMultfsrc/mal . - Eclipse

Run Configurations

Create, manage, and run configurations

Create a configuration to launch a parallel application

X B 3 - MName: | MatrixMult

Save
[E] ¢/C++ Application SaveRs
[¥] Fortran Local Application @ Localfile
B3 Java Applet Shared file:
7 Java Application
e Ju JUnit Display in favorites menu Encoding
»|| & LaunchGroup Q. profile @ Default-inherited (UTF-8)
» | ¥ ElParallel Application %5 Debug Other
& MatrixMult @ Run

- «F SystemTap
|

Output
File

Standard Input and Output

& Allocate console (necessary for input)

| || (B3 Resources | &) Application (¢ Arguments | 8 Environment | Synchronize [l Common s,

Full path to

‘)@FHE: /home/abw/Workshop/MPI/output.txt %

workspace... | | File Syst

Append

& Launchinbackground

Appl!
Filter matched 9 of 10items 20

@ Close

T I EEFEEEEELE

Variables.

Revert

Run
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output File

T File System

Uncomment the print_result() function call to output the result matrix and run the project.

Using the diff command will have to be done on the comment line as before.
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Suzaku

Using Eclipse-PTP for Suzaku is similar to using Eclipse for MP1 except the suzaku.o and
suzaku.h files need to be incorporated into the source folder. Select a workspace
/home/ParallelProg/Suzaku/workspace. Create new C project (File > New > C project) called
Hello of type “MPI Empty C project” with default settings:
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(umm&mi i

Machine View Devices Help

&n
<  Project —_
. I T3 = create C project of selected type [9‘\ W e
Project Q Bjces
Broject name: | Hello r

name ki | =n ffEZon' n =nm

& Use defaulk location
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| available,

)

Project type: Toolchains:
* (= GHU Atotools Intel{R) Fortran Toolchain on Intel(R) 64

@ ciasible L mhalag e Linux GCC

® Empty Project

il

& Hello World UPC Project Remote Linux GCC Tool Chain
* Hello world ANSI C Project XL G/C++ Tool Chain
& MP1 Hello World C Project
a & MPIPi € Project |

® MPIPICH+ Project
® MP1Empty C Project

MPI Empty
C Project oed boisembonnii

ov
Be

Netw

& Executable (XL UPC)
& Shared Library
& shared Library (XL UPC)

vyvorw

& Static Library b = n
& Static Library (XL UPC)
© Executable (XL C/C++)
& static Library(xL €/c++)
© Shared Libeary {XL C/C+5) fath Location Type
® © Executable (XL UPC)

© static Library{xL UPC)

© Shared Library (XL UPC)

© RemOTe GOC C/CH Exeritable

& show project types and toolchains only if they are supported on the platform

Hext > E cancel | ([NERER

R & % @ B Erghear |

m— Next

% Ubunt-64 [Running
Machine View Devices Help

€ Project

MPI Project Settings

Select the MP1 include path, lib name, library search path, and build command
Information to be automatically be added to the new project

Default
settings

[ Add MPI project settings to this project

8 Use default information

An outline s not
available.

Notice
default
command
is mpicc

If your project shows errors and can't recognize MP symbals, make sure your
MPI header file is in the include pathfor the project. Since mpicc may do that for you
For the build, Eclipse may not knowabout it. You maywant to add it to

Project Properties »C/Ce+ General > Paths and Symbols
50 that the editar and indexer can find MP1symbels. On the next page,
you can access Project Properties directly with the ‘Advanced settings..’ button.

Finish

osFiad & Ergnan

14



Adding program source and Suzaku files

Create a source folder in the Hello project called src (File > New > Source Folder):

C++ Nature)

START(&p, &rank, &argc, &argv);

Intf({“Hello world from process: %i of %i processes\n",
Finalize();

m 8;

B console

No consoles to display at this time.

ty B « soarm I

En.otz C

B Java |Bc/cd

5 & ® W |
-
o suzakuh

e compute(double|
o main(int, char**)

SR S w Hrar | dr @~

N & M
i ba Project Explarer Source folder

% | @ Exclusion patterns of 1 source folder(s) updated to solve nesting. L( ,r’

)l Includes Project pame: Hello

Folder name: |srd

& Update exclusion filters in other source folders to solve nesting.

Finish

PO DI P YRR C O BT e BTGRP T e Er e TRr| |

Oitems
Description Resource Path

5 Hello | Anoutline is nat
available.

Location

T EEELEL
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Expand the Hello project and select the newly generated src folder. Select File > Import >
General > File System:

E Ubuntu-64 [Running] - Oracle VM VirtualBox
Machine View Devices Help

Java | GEc/cH

=B Fom = o
e "suzaku.h" 5 W
B 1%
pute (double a[N][N], double b[N][N], double c[N][N], hd
guired function in the workpool pattern
o suzaku.h
e compute(double|
(int arge, char **argv){ e main(int, char**)

p, rank;

| START(&p, &rank, &argc, &argv);

tf("Hello world from process: %i of %i processes\n”,
Finalize();

rn 8;

B console 8 i: = o

Mo consoles to display at this time.

Le @ | B Brghtc

ine View Devices Help

C/C++ - Eclipse D KD

§ import resources from the local file system into an existing project
select an import source

"
»
suzakuh
i & General » compute({double[][].s

. Archive File ® main(int, char**) :ir
i Existing Projects into Workspace

Tl LRI L

™ File System
T Preferences
- & Cfees of i processes\n®, rank.p)

Ecvs
&cit
& install
Remote Systems
> AEM

| [

Nests || cancel .
T TETSa 29 “eee BUTd OF ConTIgUration DEbug for project Suzaky *=*

make all
make: Nothing to be done for “all’.

10:54:29 Build Finished (took 17%as)
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From “Import from directory”, browse for the directory that holds your hello.c and suzaku.o
and suzaku.h files (~/Workshop/Suzaku/). Click OK. Select the hello.c, suzaku.o, and
suzaku.h files to copy into the Suzaku/src project folder. *

€/Co+ - Eclipse

Directory to
find hello.c,
suzaku.o, and =
suzaku.h

From directory: | fhome/abw/Workshop,/Suzaku

—— “ l“::;::;xs\zxs\zmuhles SeIeCt heIIOIC’
suzaku.o, and
suzaku.h

Filter Types. Select All Deselect All

Into folder: |Hello/src
Options

Qverwrite existing resources without warning
Create top-level folder

Advanced >>

TEEEELL L L EL

I BOos@ a0 @Erguan |
At this point you may get errors indicated in the source files, for example include file not found.
These errors will disappear when the project is built.

Build project

Click Build icon (Hammer) to build the project (default “Debug” option):

“ It is probable that the Suzaku files can be placed in other locations within the project folder although Eclipse needs to be able to
find them. It is also possible for the Suzaku files to be referred to at their original location rather than copying them, which would
be better when developing multiple Suzaku programs.
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Execution

To execute the program, first the Run Configurations need to be set up that specify local or
remote execution, software environment, etc.

Select Run Configurations. Select “Parallel Application” and click the new configuration
button:
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5 Create, manage, and run configurations
New ———— a " Create s configuration to launch s parallel application
configuration

Configure launch settings from this dialog:

@ Press the ‘New’ button to create a configuration of the selected type.
T S Hello - : press the ‘Duplicate’ button to copy the selected configuration. ™
*@iaries §| BGCuAppliation || o peletet buttonto remove the selected configuration I
t M pebug 7] Fortran Local Appliez
» & Includes i Java Applet H - Press the ‘Filter' button to configure filtering options.
Pa ra"el W v ] I Java Application - Edit or view an existing configuration by selecting it
Application™ T cazzgl| ® e

¥ Launch Group Configure launch perspective settings from the 'Perspectives’ preference page.
gl | Parallel Application
«¥ SystemTap

Filter matched 8 of 8 item

@

Close

QOoF a0 @Brman |

Create a new run configuration called Hello. In the Resource tab, select the Target Type as
“Open-MPI1-Generic-Interactive”, the connection type as “Local”.® Set the number of
processes to say 2 or 4.

%4 Ubuntu-64 [Rus
—————

lachine View Devices Help

Configuration

Create, manage, and run configurations
name

Create a configuration to launch a parallel application

Run Configurations

Hame: [Hello

Kl Resources , 2 Application| ¢~ Arguments| M Environment  Synchronize
LOCaI (2] cjces Application Target System Configuration: | Open MPI-Generic-Interactive
= alcal A0 Connection Type

i p BH Java Applet @ Local
Number of —__ :

7 Java application
al Ju Junit Basic Options
processes 8 el App

rallel Application
E Hello
& SystemTap

Remote

Advanced Options
Number of processes: (2 2
Options

By node Byslot No oversubscribe No local
Prefix

Hosts

Host file:

Filter matched 9.of 9 ites

BOsFP LD @ Erghton |

> Selecting “Local” will generate a message confirming you want this. Eclipse can be used with remote systems.
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In the Application tab, set the Project name and for “Application program” browse for the full
path to the executable (/home/abw/workspace/Suzaku/Debug/Suzaku ).

Run Configurations

Create, manage, and run configurations

Create a configurationto launch a parallel application

& Project] %

¥. Name: | Hello

® | || E Resources [ Application ), ®- Arguments | B Environment | Synchronize
¥ &5 Hello}
Elcfc++ Application Projec:
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