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© Goals
© Eclipse

@ Installing the Oracle JDK
o Installing Eclipse

© Hello World in C
@ Advanced Editing
o Linux Tools
o Hello World in C+MPI
@ Adding Message Passing
@ Parallel Analysis Tools

@ Remote Project
@ Resource Managers
@ Adding a Remote Project
@ Run Configuration
e PBS

Synchronized Project
o i LSsU
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Goals

o The

module Advanced Programming Tools will teach:
Eclipse

Installing Eclipse and the JDK

Views, Editors, Codes

Tools for Static Analysis

Tools for Debugging

Linux Tools for Eclipse

HPC Toolkit Plugin

Mojave

@ We will use Cactus as an example of an Application Framework.
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Eclipse

., -
eclipse

INDIGO

IDE: Integrated Development Environment
Advanced editing capabilities

Written in Java for multi-platform support
open-source

extensible
¢ Fortran, etc. through “plugins” '
Supports C, C++, Fortran, etc. through “plugins ﬁ] Lsu
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Installing the Oracle JDK
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Installing the Oracle JDK

Download *

Java Platform (JDK) T

e Goto http://java.sun.com

@ Click on “Java SE" under “Top Downloads”

@ Click on the “Java Download” button

@ Scroll down and get the Java SE 6 JDK (Java DeveIopmerLt_\Kit)

e 11

i LSU
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Installing the Oracle JDK

After you run the installer, add the following to your .bashrc
o export JAVA_HOME=/usr/java/jdk1.6.0_27
@ export PATH=$JAVA_HOME/bin:$PATH

@ Now source your .bashrc
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Installing Eclipse
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Installing Eclipse

Goto http://www.eclipse.org/downloads/
Get Eclipse IDE for Parallel Application Developers
Com mand: tar xve ~/Download/eclipse-parallel-indigo-SR2-incubation-linux-gtk-x86_64.tar.gz

Command: cd eclipse/

Command:
./eclipse -XX:PermSize=256m -XX:MaxPermSize=512m &

You'll see a prompt for selecting a workspace. Check the box which
says “Use this as the default and do not ask again”
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Hello World in C

A
i LSL

Castleberry, Krishnan, and Brandt PTP Tutorial February 29, 2012



Hello World in C

o File > New > C Project

@ Select “Hello World ANSI C Project”
o Fill in project name

o Click “Next”

:
!

T
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Hello World in C

“Project > Build Project” builds a project

G/ Hellolsrcello - Eclipse SOR
Fle ot Source Refactor Navigste Seach Run Prject Mopve Windom Help
| es & | @ e @ 6v | & B |- 0 & Qv O | ¥v T
| ® &~ © oy
[ Proje 53 =02 Helloe 8 =ofux ™ =0
BSs ~ ;/" -
b 35 CactusWave 3 Name : Hello.c 2 : e
4 Author : Steven R. Brandt ARERY
D & Binaries 5 Version o stion
b & Debug 6 Copyright : Your copyright notice o sibh
b & ncudes 7 Description : Hello World in C, Ansi-style o mainvoid) - int
- 8
b @src o
b 3 resourceManagers || o
11#include <stdio.h>
12 #include <stdlib.h>

13

14int main(void) {

15
@

(CDT Build Console [Hello]

make all
Building file: ../src/Hello.c
Invoking: GCC C Compiler

gce -00 -g3 -Wall -c -fmessage-
-0 “src/Hello.o" *../src/Hello.c"
Finished building: ../src/Hello.c

ngth=0 -MMD -MP -MF"src/Hello.d” -MT"src/Hello.d”

Building target: Hello
Invoking: GCC C Linker

-0 "Hello" ./src/Hello.o
Finished building target: Hello 1

S Hello 56M of 204M /I

)
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Hello World in C

“Run > Run” runs the program

cicr ipse SDK

Fle Edit Source Refactor Navigate Search Run Project Mojave Window Help

| @~ & @ 6 |&v B | 0 @ Qv | O |4

Hellojsrc/Hello.

&

|® o | @ @ |gr 5y © o

Byproje 32 = O [0 Helloc 83 SOl ™ =0
B | M- <
b 5 Cactustiove 3 Name : Hello.c AR e
G Hello 4 Author Steven R. Brandt UL L
< g Binaries 5 Version U ston
6 Copyright : Your copyright notice o stibh
> @ Debug || 7 Description : Hello World in C, Ansi-style o main(vold) nt
8
b & ncludes -
b @src e
b i resourcelanagers | 1] ginclude <stdio.h>
12 #include <stdlib.h>
13
14int main(void) {
15 puts("!!!Hello World!!!"); /* prints !!!Hello World!!! *[
ja | D)
{2 problems | 1 Tsks | E] Console 53 [ Properties | s GEM Browser| () GEM Analyzer | ( GEM Console =0
<teminated> HelloDebug [C/C++ Applcation] 1502 oM)

o Bv 3

111Hello Worl

BC )
Witsble | smartinsent | 4:32 stmorzom )
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Advanced Editing
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Control Sequences

Find source definition (Ctrl-G to show, F3 to go)
Alt-<— navigates to the previous source window
Shift-Ctrl-G find symbol in workspace

Ctrl-H to search

=\
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Control Sequences

Alt-Shift-— or Alt-Shift-— highlights a block
Correct indentation: highlight region, then Ctrl-I
Toggle comment: Ctrl-/

Correct format: highlight region, then Ctrl-Shift-F

But what is the correct style?

&
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Project Style

Select a project

Select: Project > Properties
Open C/C++ General
Select “Code Style”

Code Style v

b Resource Enable project specific settings  Confiaire Workspace Se
Builders —
b C/C++ Build [ Mine S||  Edit.. Remove

b Code Analysis )
Preview:
Code Style G c

Documentation | ", 5 sample source file for the code formatt
File Types *

/
Indexer #include <math.h>
Language Mapg
Paths and Symt |class Point {
XL C/C++ Lang | |public:

Discovery Option: Point(double x, double y)

Environment x(x), y(y) {

Paths and Symbol

Project Reference double distance(const Point& other) cons;

Run/Debug Setting

Service Configura g::g}: Xi

Settings 1; Vi

Tool Chain Editor (- [ ME -

Variables Restore Defaults| | Apply A
(—TT) I

O] cancel || ok | /ﬁl\Lsu
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Perspective / Editor / View

@ A perspective is a collection of views. You can change them by going
to Window > Open Perspective...

@ On the right you see the outline view.
o Click the small x and it will go away.
e To bring it back, use Window > Open View... (or Shift-Alt-Q)

1
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History

e The "History” view tracks session edits (Shift-Alt-Q Z)
@ It can recover old versions from within the session
@ By default, you won't see edits from a previous session, but if you
. “uy - . . . ” B
click the “Link with Editor and Selection” you can see them. =
@ Old versions stored in

.metadata/.plugins/org.eclipse.core.resources/.history

30} else { // worker tasks

fo 2
2 WPT Re 100, W1 CAR, | [26 Cier |
27 WORLD, &statusi s} [27 L, cstat ]
2e print("e\n" nessage) | 2 printf("sE\n", nessage):
29’ 3 T1[2o ]
i

30 Y

D
@ Tasks @ Console T Properties |+ Search @ History =

D)
BN B

3 |
5 10511 5:28 AM
= 10301 338P1
510311 1208 M
5 10311 1159 AM
10301 1150 A
5 10311 1021 AM

e 11

2 10311 1021 A
= 10301 1021 a4 5
Lett: 24 1, Right: 24 1, incormin.. #1 {Left 24 : 28, Right: 24 : 37) aforiom 0
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Preferences

Eclipse rebuilds all open projects before running. Very annoying.
To turn it off, go to Window > Preferences

Open Run/Debug

Select Launching

Uncheck “Build (if required) before launching”

C ’| Launching PR

> General Save required dirty editors before launching
> Ant O Always O Never ® Prompt
b CiCH " .
Wait for ongoing build to complete before launching
> Fortran oA " Never O Promnt
» Helo ® Always O Never O Promp
5 InstalllUpdate Launch in debug mode when workspace contains breakpoints
> Java O Always ® Never O Prompt
b Parallel Tools Continue launch if project contains errors
b Plug-in Developm ) Always ® Prompt
> Remote Systems "
> Remote Tools CIELNCFIES
- ) Build (if required) before launching

Run/Debug
Console.  Remove terminated launches when a new launch is created

ExternalTools | Prompt for confirmation when removing a configuration from the launch history

Size of recently launched applications list: (10 ]

Perspectives
String Substitut
View Managem
View Performar

Service Configura

b Team © Launch the previously launched application P

Restore Defaults||  Apply 'l I
(—T) btk nd | O 2 o A

o il LSL)

—

Launch Operation
© Always launch the previously launched application

Launch the selected resource or active editor. If not launchable:
Launch the associated project
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Automatic Updates

o Configure automatic updates
@ Go to Window > Preferences
o Go to Install/Update > Automatic Updates

e fiter x| Automatic Updates R v
b General B Automatically find new updates and notify me

b Ant

b CICH+ Update schedule

b Fortran ook for updates each time Eclipse SDK is started

b Help

ook for updates on the following schedule:
~ Install/Update

‘Automatic U [Everyday |2 ]at[10:00AM o

Available Sof
b Java Download opti
b Parallel Tools earch for updates and notify me when they are avallable
b Plug-in Develog ownload new updates automatically and notify me when ready to install them
b Remote Syste
» Remote Tools When updates are found
7 Run/Debug otify me once about updates
Console
e oo | | Bemind me about updates every:
> Launching 30 minut 0

Perspectives
String Substit
View Manage
View Perforn

Service Config

) [Restore Defauts| [ appiy
[©) Cancel ok | ;\ \, )
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Alt-Shift-R rename variable or function
Alt-Shift-L extract local variable
Alt-Shift-M extract method
Alt-Shift-Z Surround with...

=\
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Code Templates

ext /| code v
> General Configure generated code and comments:
b Ant ~ Comments
v ClC++
b Build Fields
Code Analysi Methods ‘
v Code Style Constructors
Name Styldl |y code Export All... |
b Debug b Files
> Editor
File Types
Indexer Batisin;
Language Ma| | /™ .
> New CDT Pro * ${file name}
> Property Pag:
Task Tags * Created on: ${date} L3
* Author: ${user}
Template Def w
XLC/CH+ Co| | = D]
XLC/CH++Lal | [ pytomatically add comments for new methods and classes.
b Fortran g —re—
o} Restore Defaults| Apply |
()
®
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Linux Tools
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LinuxTools

@ Help > Install New Software...

@ Press “Add” set “Name:" to “Linux Tools” and Location to
“http://downloads.eclipse.org/technology /linuxtools /update”

o Hit “Next” etc.

1
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LinuxTools: Valgrind

Profile Configurations
Create, and run i
Profile C/C++ Application Using Valgrind

M X B v

=

< EC/C++ Application

Name: [Hello Valgrind

& Main er Arguments 1 Valgrind Options . 8 Environment|  Source|

Tool to run: | Memcheck & |
[EIHello (1) e
M Genaralioptionsl "
& Launch Group General Options | Memcheck Options |
< i Parallel Application P
-t Hellopar asic Options
< @ Profile With OProfile [ Trace children on exec @ Child silent after f
8 Hello Debug # Run __libc_freeres on exit
® Profile With OProfile (Ma )
lu Profile with SystemTap || [ETTOF OPtions
< ¥ Profile With Valgrind  Demangle C++ names Callers in stack trace: [12
Ilo Valgrind

)
(I — R
Filter matched 11 of 11 items

@ Close | Profile
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LinuxTools: Valgrind

File Edit Source Refactor Navigate Search Project Run Mojave Window Help

(=9 @ | @ e @y e # 0 @ @ | O |4v | @ o | o [moict+| »
12 Package Exp % =0 i@ Hello.c & =8|Eo =\_=8
B % ~|Ho char message[100] o <
= CactusWave 82! 't rov[1]) " e
afon 21 MPI_Init(argc, V) ; [
< e MPI_Comm_rank (MPI_COMM_WORLD, &rank); o stdioh
= MPI_Comm_size(MPI_COMM WORLD, &p); u stalibh
o
v &src =
Theled . Problems & Tasks 2 Console = Properties 8 OProfile  gcov 1 Valgrind 2

o by | Hello Debug (1) (memehecid fusrinivaigrind (10/5/11 8:17 PHe)
. ~ @ Invalid read of size 1 [PID: 5917]

- = at 0x4A06302: _Gl_strlen (mc_replace_strmen.c:284)
s makefile o emaces
s objects.mk
Lo sources.mk

o © Address 0x0 is not stack'd, malloc'd or (recently) free'd [PID: 5917]
it b Process terminating with default action of signal 11 (SIGSEGV) [PID: 5917]

3 gmon.out
b @ resourceManagers

143Mof 342M 1
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LinuxTools: OProfile Setup

Step 1:

Step 2:

Krishnan

and Brandt

" [root@localhost:/home/sbrandt/Apps/eclipse/plugins/o
File Edit View Terminal Help

[root@localhost scripts]# cd /home/sbrandt/Apps/eclipse/plugins/
rg.eclipse.linuxtools.oprofile.core_0.3.1.201109262035/natives/1
nux/scripts/

[root@localhost scripts]# sh ./install.sh

Eclipse-OProfile plugin install successful.

[root@localhost scripts]#

lipse.linuxtool &

= Profile Configurations

Create, manage, and run configurations

5 [0 % © % | Name: Hello Debug

type filter text Main - Arguments| @ Global | % Events| ™
< EC/C++ Applicat| | C/C++ Application: i
[ElHello (1) [Debug/Hello | [search Project...
> Launch Group | o
< &4 Parallel Applica
[Hello [

&% HelloPar
~ @ Profile With OP!

Hello Debug

B Profile With OPi

Build (if required) before launching———————

I

Build configuration: | Debug

[ ST | Sae——
Filter matched 11 of IV

®
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LinuxTools: OProfile

The result of running oprofile is that the oprofile view gives you

information about your run. You can click inside the view and see the
relevant line in the editor.

e ol
Fllo Edit Source Refactor Navigate Search Project Run Mojave Window Help

=5 B i e |4~ 0 @ @ |0 |4 | & o = [Eecks] »

=ofEo w ==
printf("Hello From process 0: Num procf
Sceceweve |28 for (source = 1; source < p; sourcer+)
o 29 MPI_Recv(message, 100, MPI CHAR, S
30 HPT_COMM WORLD, &mpiStatus
31 rintf("%s\n",message) ;
» @resourceManagers | ) ,  pramrt 9 g
C ) oo |

fsks @ Console. = Properties 8 OProfile i 6alorind|
NHALTED

100,00% in fnome/sbrandt/demospace/HellofDebug/Hello
= (0 100.00% in main [Hello.c]

) 2
28.00% online 27
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LinuxTools: OProfile

Select Project and right click

Project Properties > C/C++ Build > Settings > Debugging
Click on “Generate gprof information (-pg)”

Compile and run

Hilight project and hit F5 (refresh)

Linux Tools can process gmon.out
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Hello World in C+MPI
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Hello World in C+MPI

Upgrading the program to use MPI
o Add #include <mpi.h>
o Click inside the program type “mpi” then hit Ctrl-space. You'll see a
code completion options. Choose “MPI Init and Finalize” you now
have errors in your code. Use the editor to add argc and argv to main.

e oog
Mle Edt Souce Refator Navgsr Seach fun Pmfct Moave Window Help
rEES @ @ G | K- B |~ 0 @ a- | O~ [ o (@
LR AR
re 20 = 0 metoc 8 =owz . =8
1/ B B
2
3 Nane Hello.c s
i Author Steven R. Brandt
5 version
6 Copyright : Your copyright notis

7 Dectription : Hello Wortd in C, Ansi-style
s

9 %

10
11#include <stdio.h>
12 #include <stdLib.h>
B sinclude <apt.>

‘mm saingdn arge,char = ¢
wer_Tnitargc, &a

3
15 WL Finalize();
19
20 puts(*11IHello Worldi11); /+ prints 11 1kello Worldi ! *
21 return EXIT SUCCESS;
2}
2
y I DIl | o I
2. problems | Tasks | B Console 53 [ Properties | () GEM Browser 1 GEM Analyzer () GEMMWW(‘ =a
o 502 —
x % & a@EE e o Lyl
itetto vt q ﬁ I su
— D) : o
T wrtatle | smatinsert 15:30 B |

PTP Tutorial February 29, 2012
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Hello World in C+MPI

Building will now produce errors.

Clc - Hello/sre/Hellorc - Eclipse SDK
Fle Edit Source Refactor Navigate Search Run Project Mojave Window Help
riv & @ e b e & 8 [$v 0v @ ar O |4 o [Eees >
& 5~ | 5 v
[eme 22 = 0[@ Hetoc 52 =gug ™ =0
Bg v ;/' [ -
b 5 Cactustiave 3 Name Hello.c 4 30
4 Author Steven R. Brandt AR
P @2 Debug 5 Version o stdioh
b ) mludes 6 Copyright : Your copyright notice o suibn
b B 7 Description : Hello World in C, Ansi-style 2 moin
b resourcemonagers || 5 o mainint char)
10
11#include <stdio.h>
12#include <stdlib.h> o
©13 #include <npi.h>
14 =
15 int main(int argc,char **argv) {
816 MPI_Init(Sargc, Sargv);
| i
0 unr inniiann. o}
r I D] (>

& Problems | &2 Tasks | & console 32 ] Properties | s GEM Browser| 1 GEMAni\yzer‘(& GEM Console =g

i
(COT Buid Consale [Hello] s % SEo = o o
make all [al
Building file: ../src/Hello.c L
Invoking: GCC C Compiler

gce -00 -g3 -Wall -c -fmessage-length=0 -MMD -MP -MF"src/Hello.d" -MT"src/Hello.d"

-0 "src/Hello.o" "../src/Hello.c"

../stc/Hello.c:13:17: warning: mpi.h: No such file or directory

../src/Hello.c: In function ‘main X
../src/Hello.c:16: warning: implicit declaration of function ‘MPI_Init’
../src/Hello. warning: implicit declaration of function ‘MPI_Finalize’

Finished building: ../src/Hello.c

@ [>J|Building target: Hello

e S Hello H STM o 207 /]

al
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Hello World in C+MPI

To resolve these errors...

Right click on the “Hello” project in the project explorer view.
Select “Properties”

Open “C/C++ General” and click on “Paths and Symbols”
Select the C language and click “Add” to add the include.

B % 7

b 45 Cactuswiane

P = Debug

P @lincludes
b g

b resourceManagers

D Resource
Builders

D C/C++ Build

¥ C/CH+ General
b Code Analysis

Ere 3 2 B Heloe 1 SOjoux . =0
1/* ~ || =
2
3 Name : Hello.c [ET RN
4 Author : Steven R. Brandt £
5 Version : o stdioh
6 Copyright : Your copyright notice o stdiibh
7 Description : Hello World in €, Ansi-style B mpin
8 @ main(int, char*)
9 ¥

Paths and Symbols -
snfiguration: | Debug [Active | ¢ | [ Manage configurations.

3includes | # Symbols ‘lebmnas ‘Dlerary Paths ‘Bsuur(: Location ‘ &) References ‘

XL C/C++ Language|
Discovery Optiens

Code Style
File Types Languages Include directories
Indexer Assembly

(® fusnlocalfinclude

([ fusr/lib/gcc/x86_64-redhat-linux/4.4.5/include
(® fusyinclude

LSU

, Krishnan, and Brandt
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Hello World in C+MPI

How did | know the mpi include path?
@ Run sh -x mpicc test.c
@ Output will contain something like this: + gcc -m64 -O2 -fPIC
-WI,-z,noexecstack test.c -I/usr/include/mpich2-x86_64
-L/usr/lib64 /mpich2/lib -L /usr/lib64 /mpich2/lib -Impich -lopa
-lpthread -Irt

o Now you can see the include (/usr/include/mpich2-x86_64), the lib
dir (/usr/lib64/mpich2/lib), libs, etc.

A

e 11
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Hello World in C+MPI

e While you're still in “C/C++ General”, click on the “Library Paths”
tab and fix that. (In my case, add /usr/lib64/mpich2/lib)

@ Next, go to the “Libraries” tab and fix that

D 5 Cactuswave 3 Name : Helle.c LAY

4 Author : Steven R. Brandt —
P (= Debug 5 version 1 stdioh
bl includes 6 Copyright : Your copyright notice o stdibh
b g 7 Description : Helle World in C, Ansi-style B mpin

b e || § 2 oo

16
11#include <stdio.h>
12 #include <stdlib.h>
13#include <mpi.h>

14

PBroperties for Hello

4

Paths and Symbls -

Resource [2 = N

4

Builders
CC++ Build
G+ General ncludes l # Symbols ‘ = Libraries | (= Library Paths | (Source Location l ) References

b Code Analysis
Code Style Add,
Documentation = opa

Edit.

File Types = pthread

Ind
ndexer =t Delete
Language Mappings
Paths and Symbols Export
e Lsu

Discovery Options

-

q

PTP Tutorial February 29, 2012
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Hello World in C+MPI

@ “Project > Build” should now work again.

@ Now we need to set up a parallel run. Click “Window > Open
Perspective > Other... > Parallel Runtime”

@ Right click inside the “Resource Managers" tab.
@ Click on "Add Resource Manager..."

@ Choose either MPICH2 or OpenMP, whichever you have on your
machine.

@ Click Next > Finish.
@ In a separate window, type mpdboot to start mpich2

@ Right click on the Resource manager and select start.

Castleberry, Krishnan, and Brandt PTP Tutorial February 29, 2012



Hello World in C+MPI

Parailel Runtime - ~Eciipse SDK =R 2
Mo Edt Novgste Seach Run Project Mopve Window Help

@ | % oy @ av |z
X5 v

Parallel Runtime - Hello/src/Hello.c - Eclipse SDK ][] 3]
File Edit Navigate Search Project Run Mojave Window Help

& % 0@ =

| & »

g | e
2 = B || B console 3 =B
o el €6 ptcor e

® % G bE @\@\ ¢ Bv 3

& Console 52 v =8

No consoles to display at this time.

—
Choose Resource Manager Type
Selectihe type ofresource manager touse

Resource Mansger Tpes:

61 LosdLeveler

1 Poratel Envienment

Process In| | Open MP1 File Edit View Terminal Help
Aunbute | loe o5 GenercBatcn Node Attribute{ [ Sbrandt@localhost Module-C]$ mpdboot A
| oS Genercnteactive I@ [sbrandt@localhost Module-C]s I
et
[ D ‘simfactory U
8o Lt 20 )

Ste| Name

Stat Name

o I
e | 37Mor1zem @
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Hello World in C+MPI

@ Click Run > Run Configurations...

e Right Click on Parallel Applications and select New

@ Select the new application, configure the “Application program.”
o Click “Apply”and “Run”

Create, manage, and run configurations @
Create a configuration to launch a parallel application
B % = Name: [Hello ]
pe filter (&) £ Application - - ®Envi B
< EIC/C++ Apy Parallel Project:
EIHello De | [Hello ]| Browse
@ Eclipse ApF| application program:
ElFortran Log Hello/D || Browse
= Java Applef
1 Java Applic| [ Copy executable from local filesystem
Ju)Unit Path to the local file:
J6 JUnit Plug-i | rowse
& Launch Grc
4 0SGi Fram || ¥ Display output from all processes in a console view
~ 5 Parallel Ap
I} i}
Filter matched 1 [ Aeply ][ PRevert A
[ e 1l
: T

—
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Hello World in C+MPI

Click Run > Run Configurations...
Select your parallel application

Select the “Resources” tab

Adjust the “Number of processes” to 2
Click "Apply” and "Run”

Runtime - Hello/src/H!

P
File Edit Navigate Search Project Run Mojave Window Help

| eav B s 0oy v ax |z | o <3 o
J o

Managers & = 0| 8 Console =]
<terminated> Hello [Parallel Application
* % & &8 (EE ot 2 v

T !11Hello World!!!
SR ° 111Hello World!!!

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

i & % = | Name: [Hello ]

MPICH2@Local: MPICHZ@LD(BI - Root [1
/1o [#4Resources . B Application - Arguments 7% Environment * e ¢ o
~ [EC/C++ Apr Resource Manager: | MPICH2@Local = ZMPICH2@Local [ ]
[€ Hello De
@ Eclipse Apj || Basic MPICH2 | Advanced MPICH2 |
[ Fortran Loc
Number of processes: [2 K.
#iJava Apple!
@ Java appiid)| |[OPEO" Node Attributes— Process Info
Jo)Unit £ Nolocal [ Prefix: Attribute Value ‘
J¢ JUnit Plug-i 0
a— ) T ——
& Launch 61| | Hosts - I = . -
0561 Fram Host files B Jobs List % =o|@pro n &
pitFaranch Akl [NRERVEN [ Bl B Stat|Name  Status  Executable N
O job0 |NORMAL | Hello PreValue
C— O ljobl |NORMAL |Hello &
Filter matched 1 [ aeply || Revert | G| 57 MPICH2 Resource Manager L
© Cose |[ R | I " Bevorizam o su
@ | Monitor MPICH2 on MPICH2@Local £ & 28Mof133M @ -
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Adding Message Passing
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Hello World in C+MPI

Naviagate back to the C/C++ perspective
(Window > Open Perspective > C/C++)

Click in the code editor between MPI_Init and MPI_Finalize.

Type “mpi” and hit Ctrl-space. Take the “mpist” code completion. A
complete skeleton for doing an MPI send and receive will appear. Fill
in the missing variable declarations.

int rank,p,source,dest,tag=66;
MPI_Status status;
char message[100];

Alt-P followed by B will build the current project.

@ Click on the down arrow and select your run config. i
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Parallel Analysis Tools
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Using Parallel Analysis

@ The most basic form of parallel analysis is available through the
parallel analysis button ©-

@ Select a source file in the package explorer

@ Click the down arrow, then choose “Show MPI Artifacts”

File Edit Source Refactor Navigate Search Project Run Mojave Window Help

o3 B | @ & @ e

© v

[# 0 8- ar|o v |® s |

1t Package Explo £

EE

& Hello.gcda
 Hello.gcno
[ Hello.o
subdirmk

2 Hello

‘smakefile

{sobjects.mk

[ sources.mk

=0 @ Hello.c s

19 char message[100];
»20  MPI Init(sargc, &argv);
{(MPI_COMM_WORLD, &rank);
MPI_Comm_size(MPI_COMM WORLD, &p);

24 if (rank

){ // the master task
e

2 Problems & Tasks & Console 5 Properties | gcov b Valgrind # MPI Attifact View &

printf("Hello From process 0: Num processe.

-o|zo x\_-o
AWK e
o sdioh [

- u suibh
u mpih
o stringh |-

(" m—D)

o5

b =gem X7
» | MPL_Init & Hello.c 20 Function Call

#» | MPI Comm size. Hello.c. 22 Function Call G
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Using Parallel Analysis

@ Select a source file in the package explorer

o Click the down arrow, then choose “MPI Barrier Analysis

0 Hello.c

@ G

12 Package Explo &

C/C++ - Hellofsrc/Hello.c - Eclipse SDK'

File Edit Source Refactor Navigate Search Project Run Mojave Window Help
3 W | @ e @ e |

# 0- @ Q- [O- [ v [@ 9~ |

@ Hello.c alEo =
& 19 char message[100]; A
5 p20  MPL Inxt(&argc sargy) ;
 Hello.ged: HRN e
e, $21 ISR (MPT_COMM WORLD, &rank) ; AR
* Hello.geno »22  MPL comm \_size(MPI_COMM_WORLD, &p); o staloh
@ Hello.o 23 o stdlib.h
Gsubdir.mk 24 ){ // the master task o mpih
E Hello 25 ello From process 0: Num processe u stvingh
(s makefiie i
{oobjects.mk (2 Proble % Tasks| @ Consol = Proper| 5 gcov 6 Valgri % MPI Art # MPI Ba 74 MPI Ba 2
b & gem
e

b @ resourceManagers.
——]

=15
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Using Parallel Analysis

o Now introduce a barrier error
@ Select a source file in the package explorer

o Click the down arrow, then choose “MPI Barrier Analysis”

€ €/C++ - Hello/src/Hello.c - Eclipse SDK

File Edit Source Refactor Navigate Search Project Run Mojave Window Help
r3 o | @ v @ e v 0v & Qv [0 [y [® v | =1
v
1 Package Explo 2 =0 [ Hello.c 2 =ozo x =0
El } A 7
< @src } else { // worker tasks AR e
PHelod 2 [23 CEILET05 (MPT_COMM_WORLD) ; e
v 33 /* create message */ o stdioh
¥ Hello.geda 34 sprintf(message, "Hello from process %di", 4= ¥ stiibh
 Hello.geno 35 dest = 0; u mpih
G Hello.o 36 /* use strlen+l so that '\@' get transmittij  stringh
subdirmk = i i il &
2 Hell =
etio 2. Probl | & Tasks| @ Cons = Prop | gcov | Valgr (B MPI A (w4 MPI B [#MPIB 52 mMPIB| =8
[smakefile
[ objects.mk i
[ sources.mk Function Filename LineNo IndexNo
b &gem
v esre g

[ ot @
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Using GEM

@ To use the GEM tools, you must first install isp

@ Isp is a tool from University of Utah to analyze C-language (not
C++) programs and discover MPI errors.

@ It contains a compiler (ispcc), a tool to run a program (isp), and a
viewer. This tool may be used outside of Eclipse.

o Installation of isp follows the familiar pattern of configure / make /
make install. Make sure the ispcc command is in your path when you
start Eclipse.

@ Download page:
http://www.cs.utah.edu/formal_verification/ISP-release/
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Using GEM

@ To run GEM in Eclipse, click the trident.
@ You will be prompted for command line arguments. Click "OK".

2]

E Please provide any command line arguments:

o GEM will now analyze your code. Click the "GEM Analyzer” tab,
then “Browse MPI Calls.”

- Eclipse SDK o)
ST R

. T
39 MPI_Finalize(); I
r Shll 2
2 Probiems @ a3 Cansale [ Poperie y GEM Bra [§ G Ano & 4 GEM Cons]_ =0

Runtime Information
No errors found. Check Brows:

Transition: 03—y
] =1 (1o Ranks Locked |5

Code Windows 1)

 —]

—
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Using GEM

@ Now let's introduce an error. A call to MPI_Barrier() just before

the call to MPI_Send ()
@ Save the file. Build the project.

e - - Eclipse SDK.

Run GEM. Deadlock detected.

=]
T G EOH
5@ e @ e = = 8
© @ # Number of Processes: 2 i | e @ |#~ 0- 8- a0 |4 | & 7 B
interieaving: 1
3 Hello.c 5 =
o - Rank:0 MPIRecy Hello.cline: 27 2 | @nelocs o
intf(" Rank:1 Ml Barrier Hello.cLine: 34 / MPL_LUM_WURLD, &STAtUs); ol
2o y  PrimrCe N 28 printf("ss\n",message) ;
29 ¥
20 X 30 )
31 else{ // worker t )
32 * create mess:
: . Problems 2 Tasks| @ Console = Properties  GEM Browser | GEM Analyzer i i GEM Console|  ® * =81
33 sprintf (message, "Hello from process %d!", rank); | (Sifroperties ¥ " 1 |
34 MPI_Barrier (MPI COMM WORLD) ; Runtime
35 dest = 0; ‘Deadlo:km interleaving 1 2 v|[4] [ HB Viewer|[= Browse MPI Calls|
36 /* use strlen+l so that '\@' get transmitted */ -
37 MPI_Send(message, strlen(message)+1, MPI CHAR, Transition: 112 Intericaving: 11— Step Order for MPI Calls
38 dest, tag, MPT_COMM_WORLD) ; ‘ =]=1] [No Ranks Locked ‘ (&) ‘ Ht=m © e
39
40 WPI_Finalize(); oD
a1 Rank: 0 Call does not complete due to a deadlock
42 puts("!1!Hello World!!1"); /* prints !!!Helko World!!1 %/ 2 Originating Call =+ Matching Calls
15 pntnas evrr cncocee. | S o
i Problems | 4 Tasks| & Console = Properties | GEM Browser § -1/ /-//-cr 5 6 GEM Console| - @ = =1 if (rank == 0){/ the master task
printf(Hello From process 0: Num prc
s ——— for (sourc
Deadlock in interleaving 1 2[ v |[4] [¢HB Viewer| | Browse MPI Calls
Transition: 072 Interleaving: 111 Step Order for MPI Calls
I [No Ranks Locked ¢ & © Intenailsue O program | , prinf
Code Windows
else( Jfworker tasks
2 Originating Call 2 Matching Calls 1 create message 1 H
= —- L st o

33Mor106M 0
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Remote Project
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Castl

To change perspective, go to Window — Open Perspective — Other. . ..

Java - Eclipse SDK

New Window
Nev Editor

L:2]

=0|Eouine it = 0|

‘Show View An outline is not available.

> Debug
2 java Browsing
Customize Perspective.. v

Save Perspective As...

Besat Perspective...
Close Perspective.
Close All Perspectives

Navigation 3

preferences

[l Problems 2 @ Javadoc| & Declaration! =l
oitems

Description Resource path Location pe

< Workspace 1 » 27 Feb, Mo Java - Eclips SDK

pip-User@ptp-os: ~/imageshutorial

Sl

il LS

—
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Select Parallel Runtime.

Fle Edit Source Refactor Navigate Search Project mun Window Help

Ee&/[s 0 e a |ve o

7 iparallel Au...

{8 Package Explorer 2\ = BJ) =8| Eouine s =8
BEg /An outline is not available.
G crc++ 5
s CvS Repository Exploring
45 Debug
i Fortran

&' java (defaut)

§¢ Java Browsing

1 Java Type Hierarchy
28 Parallel Debug

8 Remote C/C++

Remote System Explorer

2 Resource &

(24 Problems 33 @ Javadoc| 2 Declaration| ~=no
Oitems
Description [ resource Path Location Type

hnan, and Brandt PTP Tutorial




The perspective is now open.

paralel Runtime

and Brandt

= 0|2 console 53 PR
o consoles to display at this time.
iachines 33\ aaly ¢ 6@ =0
Plaase select a machine _
Node Attribut Process info
Atribute | velue
il 0|
B jobs List 3 & = O 5 properties 33 . problems| £ Tasks | Bb Remot Environments | =0
sta name. E2mc~
Property [ velue

I Runtime - Eclps:

PTP Tutorial
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Right-click in the white space under the Resource Managers tab and select
the Add Resource Manager menu item.

Paraliel Runtime - Eclpse SOK _ [ X|

1 |EE parallel
'3 console 2 B3
o consoles to display at this time.

5

Nod

auribute | value

f) |

B8 Jobs List 33 @ = 0| 0 properties 5 2. Problems| £ Tasks & Remate Envi

stat| Name

ropey [

arallel Runtime - Eclipse SDK pip:User@ptp-os: =/imageshutorial

>
i LSL

Castleberry, Krishnan, and Brandt PTP Tutorial February 29, 2012



Add a Remote Launch.

file Edit Navigate Search Project Bun Window Help
rE@e3 0% a

@ resource Managers =N

= 5[ console & 2 @3- =0
Choose Resource Manager Type

Select the type of resource manager to use

Resource Manager Types:

Please select a machine 181 LoadLeveler

18 Parallel Environment
MpICH2

Open MpI
PBS-Generic-Batch
PBS-Generic-Interactive

SLRM

o

Attrbute_|value

@ Hext > cancel | eneh |
T —— ‘
i Jobs List 3 |5 properties 23 2. Problems| 2 Tasks | b Remota Enviranments | =8
stat|ame
property

[veie
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Castle

Select Remote Tools for Remote service provider and click New to
configure a new connection.

Fle Edit Navigate Search Project Run Window Help

roe

@ resource Managers T

§iE Machines 52

Please select a machine

B® &[5 00 =] 88w

=05 console 8

Connection configuration

Enter connection information

Remote service provider: [Remote Tools.

Node Attribi

Connection name!

¥
| New..|

» Advanced Options

auribute | value

@ <mack | wees | cancd [ Eoeh
B8 Jobs List 2 @ = 0| 0 properties 58 [2. Problems| £ Tasks| & Remote Environments|
stat|name

5 [parallel u.., »

= B3

< Workspace 1 »

27 Feb, Mon 2222558 «

Property.

[

&
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Castl

For the connection configuration, enter the hostname and credentials.
Click Finish until finished.

€

Target Environment Configuration _ 77X
Ele Edi_Navigate Search Broiect { Generic Remote Host

Properties for connecting to a generic host
agers &

Target name: [aete
@ remate@Remote rost (remote La

Host Information

O Localhost ® Remote host

Host: [aretecct Isu.edu

User: [dcastlz

Iblesse select a machine © Password based authentication

Password:

O public key based authentication

Flovithprvate ks

b

assphvase: |

Node Attribt

Attribute | value

| — |

& = 0| 5 properties 5 2 Problems| & Tasks| tb Remote Environments| =g
stat Name. P
Property [ value
description ‘Generic Remote Resource Manager
Name Remota@Pemote Host
num machines 3 g
(G i}
& Target Envirormen A
Sl

i LSL

February
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Back in the parallel runtime perspective, right-click the new RM and select
Start Resource Manager.

€ Paraliel Runtime - Eclpse SOK _ [ X|

Ele Edi Navigate Search project Bun Window Help
5 [ araliel R >

ot E-r3-=0
o consoles to display at this time.
Add Resource Manager.
Remove Resaurce Manager
i Machines 31 Edit Resource Manager
Please select a machine et Default Resource Manager.
Node Attrb
Attrbute | value
i 12
B jobs List 53 @ = 0| = properties 52 [1. Problems| 1 Tasks | & Remote Environments| =0
sta| ame = M
Property Value =
description Generic Remote Resource Manager
Name Remote@Remote Host
num machines o =)
L 0|

+ 27 Feb, Mon 2226550 + » € paralel Runtime - Eclipse SDK pip:User@ptp-os: =/imageshutorial

Sl

—
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You may be asked if you'd like to continue connecting; hit Yes.

Fle Edit Navigate Search pr

(@ Resource Managers 52 \_ = 08 console 2

& Remote@Arete (Remote Launch) No consoles to display at this time.

Kaly ¢ oo =8

Please select a machine

v ‘The authenticity of host ‘arete cct.Jsu.edu cantt be established.
RS

gerpi
Are you sure you want to continue connecting?.

o I

Attribute | value

il 131
B jobs List 3 & = O 5 properties 33 . problems| £ Tasks | Bb Remot Environments | =0
stat Name M= @
Property Value =
description ‘Generic Remote Resource Manager
Name Remote@Pemote Host
num machines o =]
G 173

& Parallel Runtime | ptp-User@ptp-os: ~/1| € Progress Informati €

Sl

—
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The RM is now started.

[m)

Paralel Runtime

Fle Edt Navigste Search roject fun Mindow Help
H@aa|p 09 ar

@ resource Managers 23 =5 N P
(+ Remote@Arete (Remate Launch) No consoles to lay at this time.

| % 8- 5w ¢

3 Machines & Qg ¢ o6 =0
Remote@Arete: Arete - Root [1]

= Arete. L} =
Nods Attrib

autribute | value

< — |

5 Jobs List 22 @ = 0|5 properties 53 [2. Problems|

sk | tb Remote Environments | =0

i

e [veie
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Remote Project
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File — New — Project. ..

Open File,.

Refres|
Conyert Line Delimiters To
& Print

Switch Workspace
Restart

= 0[5 outline 52
cr+w 82 outline 52

ShifttCrw,

=
I

1 Java Working Set.
9 Folder

2 e

FS | [ ntitled Text File

P | 7 junit Test case

CHl® | £5 other... crisn

At Enter

An outline is not available.

(2 Problems 32 @ Javadoc| & Declaration|

0 items.

Description [Resource[path tocation [ 1ype

ry, Krishnan, and Brandt
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Select Remote C/C++ Project.

file Edit Source Refactor Navigate Search Project Bun Window Help
TEHeEH 0% Ee o | e e 9

18 package Explorer 33

o S parallel .. |

=0|(oune zz . =B

i s vl

Create a new remote C or C+++ project [

wizards:

iype e tox

3

b @ Fortran

b lava

b & Plug-in Development
& remote
[ Synchronized C/C++ Project
&) Synchronized Fortran Project
> @x U

| K1 E—

@ = Back Next > Cancel

2. problems 21 @ javadoc & Declaration| v =0
0items
Description

Resource | path Location | pe
|

ce 1 » 27 Feb, Mon New Project
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Configure as shown below, then click Finish.

Y

@ Project Explorer 53

b S Helo

New Remote Project

Existing project settings wil be overridden

o [Eec++ >

& outli (@ Make 12 = 0|

o o
==

Brojec name: et rermre

Femote Provider: Remote Tools v

o6
b £ Hello

MacoSX Berkeley UPC
Macosx Gee
MinGW GCC

© Remote GCC C/C++ Static Library
© Remote GCC C/C-++ Shared Library
© Remote Executable (X C/C++]

© Remote XL C/C+++ Static Library m
© Remote XL C/C-++ Shared Library Remote XL C/C-++ Tool Chain
© Remote Executable (XL UPC) Remote XL UPC Tool Chain
© Remote XL UPC Static Library
© Remote XL UPC Shared Library.

Tool chain

Solaris Gee
XL C/C-++ Tool Chain
XLUPC Tool Chain
XLF Tool Chain

= G Remote Makefile Project

~ Empty Project
[l T [T

Connection:  QueenBae
Location [ihomerdcastiz
Project type: Toolchains:

03 Show project types and toolchains only f they are supported on the platform

1]
&6 &l e r5- =0

< gack Next > cancel

IC e ] :

Nothing to build for project Hello

Y —|

0° 0 items selected

Krishnan, and Brandt
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Create a new source file by right-clicking on the project name, then New
— Source File.

€ Remote C/C++ - Eclipse _
Fle Edit Source Refactor Navigate Search Bun Project Window Help

o Ecjct+ B

2 outline 33 _Bmes B0
CiProeet.  |to the Eclipse IDE
Golnto [ Fle | Application
% s
< Sindudes Open n New Window. C?\Tdimmmmp\ate
b (B usrfincludefc++/3.4.6 ctric
b B pusrincludesc+-+/3.4.Gbackug S rview
 Bietnckudeie-+12. 0o TSR FUST © <.
b (2 jusrfibjgec/x86_64-redhat-liny  source P | & Source Folder
Joials
> B pusriocalinclude " e
Reneme F2 | @ C+ project
2 Import, (¥ Fortran Project hnptes
2 x
4 Expart 1, Remote C/C-++ Project
Buid Project & Synchronized C/C++ Project
Clean project (i Synchronized Fortran project at's New
<) Refresh #5 |25 eyarmple..
Close Projact
Close Unvalated Projects = other ctrieN fikbench
Buld Configurations >
Make Targets >
Index >
Valdate
Show in Remote Systems view
) Convert to Fortran Project A Ta—"
Convert To
fun ns » o
Debug As >
profie As »
Tam >
Compare With »
Restore from Local History.
ok Source E »
& Hello % Run C/C++ Code Analysis | Remote Tools DStore. .nBes); (100%) 4

Properties

+ - Eclipse

Rerriote CI
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Name the file.

File Edit Source Refactor Navigate Search Bun Project Window Help
(o= I RN T RS AR A R S A E S S B S KRR =i
(@ project x5 Mremotesy =0

@ & O &

= outine % & ¥ =0

o Ecjct+ B

=g

Bwelcome R\ fy & @ =0

ARl B elcome to the Eclipse IDE

r Parallel Application
Source File levelopers
 Sincludes i 4 d. File extension does not dtok <
iyl name is discoursged. il extension does not correspond to known source
b B pusrincludescH+3.4.6 e tyage =l
b pusrincludec++/3.4.6backa

© overvew
b @ fusrinciudefe++3.4,6p@6_sa| 50U folders el Browse.

b (5 ustfibjgccxas_64-redhat-finu| Source fie: [
b 2 fusrflocalinclude

] Totorials

el [ Y] |v| cofigure... |

D samples
<> whats New

7% workbench

B Console 5 [z proble | S Ramote s Remote| & Remate | & Remote| = O
No consoles to display at this time.

e

Y —|

0 &S Hello

Remote Tools DStore . nBee): (100%) ¥ &

New Source File
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Type a simple Hello, World program into the editor.

C/C++ - Hellojhello.c - Eclipse —

Focrc++ »

=05 outl [® make 1t
H RIS

G -

€ @ |R 9 % 0@

& Makefe

“x hello.c
> el *
OIS * Created on: Feb 28, 2012
Blhel * Author: ptp-user
S hello %
(s Makefile
ErHello-Remote #include <stdio.h>

int main() {
printf (*Hello, worldinn');
return 0;

AT
B Console 5 [2 Problems| 7 Tasks| = Properties | & Remote Environments| =0
i el job_16777221 ® % % E[E]E = O o

Hello, world:

Writable Smart Insert | 1511

/- - Helofhello.c - Ecl

fmagesfictorial’ €

M)

i LSU

—
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Create a new makefile by right-clicking on the project name, then New —
File. Fill in the makefile as follows.

€ C/C++ - Hello/Makefile - Eclipse — (]

File Edit Source Refactor Navigate Search Project Bun Window Help
- @@ @& e R85 0eay|des|Eno i ee o o [Eeces >
25 Project Explorer 28 = 8|([@ hello.c N =0)[(Eouh [@make s =0
Sl o o H ees|nes
| Bl gee hello.c -o hello ERX L &
v &5 Hello
clean:
P (@ hello.c T hello
2 hello
B Makefile
‘Ertelo-Remote
L L]
2 Console 5 [2. Problems| £ Tasks| J Properties b Remate Environments| B
Hello (Parallel Job_16777221 s x %G [D]E 2 O 05
Hello, world! <]
(G |

Witable smart nsert | 5113

cjC++ - HelloMiakefie - Eciipse

M)

i LSU

—
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Before you attempt to run, you need to Build using the hammer symbol.

CJC++ - Eclipse SDK —
Ele Edit Sourc

o [Ecjctt ERe

(0 lacnch history) =0|(Ez outl %@ Make] =0

Bun As An outline is not available.

Organize Fayorites..

b gincludes
= & Hello-Code
v @src
b [4 Hello-Code.c

£ problems £ 2 Tasks| (3 Console| © properties | GEM Browser | ; GEM Analyze | GeM Console | tb Remote envi| = 0
0 errors, 1 waming, 0 others -

S rosouee__[ath [iocsion_[pe

b & Warnings (1 item)

o) I ;
nd i¢l HelloHello-Code.c Remote Tools DStore ...rete): (100%) 8 @

pip:User@ptp-os: ~/imageshutorial

Sl

il LS

—
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Castl

Click on the drop-down arrow next to the green arrow and click Run
Configurations. . . .

e C/C-++ - Eclipse SOK _ [ X|
Fle Edt Source Refactor Navigate Search Project Bun Window Help

E- @ R ® 308 @ |[O |4 |® 4

=5 (7 Jaunch ston)

o [Ric/cH+ ERe

=0|Eoui 2 GMake =8
Fun As An outline is not available.

Fun Configurations

< 35 Hallo Organize Fayorites. .

- Hello-Code.c
b i includes
= @ Hello-Code
v @src
b (3 Hello-Code.c

£ problems 3 & Tasks| B Console | £ Properties 1 GEM Browser| {; GEM Analyze | 4. GEM Console| B Remote Emvi| = B

0 errors, 1 waming, 0 others

e T = [cocaton[ome

b & Warnings (1item)

g} T 5
14 HellojHello-Code.c

Remote Tools DStore ..rete): (100%) 8 &

ptp:os: = imagesfiutorial

Sl

il LS

—
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Click the blank page with the plus sign to create a new configuration. Set

the resource manager to the

Fle Edit Source Refact

N O EES
[oype fiter text 2
[E] c/c++ Application
® Eclpse Application

'~ &5 Hello-Code
o

] Fortran Local Applicatio
1 java Applet

b [ Hello-Code.c 31 java Application
u junit

J JUnit Plug-in Test
& Launch Group
% 05Gi Framework

Parallel Application

Fiter matched 11 of 11 items

@

Create, manage, and run configurations

1§ @ [Application: Application program is not specied

one you created earlier.

Run Configurations

5 Make.
avalable

ame: el

) Application | &+ Arguments | 7§

synchranize | = Gommon|

Resource Manager: Remote@Arete

D e

0 errors, 1 waming, 0 others

e

Description

T [

» 27 Feb, Mon 23:12:11 <
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Select the Application tab to complete the configuration. For Application
program, hit browse and select the location on the remote machine where

the executable will reside.

= T

Drroject ex RN

e &
b g5 Hiello

» EHello-Code [E C/c++ Application

® edlipse Application

[E1 Fortran Local Applicatio

5 Java Applet

7 Java Application
o unit

3t Junit Plug-in Test
& Launch Group

% 05Gi Frameviork

£ paralel Application
Hello-Ramote

Create, manage, and run configurations

Creata a configuration to launch a parallel application

Run Configurations — [ X

@

arme: et et

£ (2 Application ., &=

parallel project:

£ common

el Ferote

Applcation program:

Browse

[ihomerdcastiziello-Remote/release/Hello-femote

I Copy executable from local filesystem
Path to the lacal file:

Browse

Display output from all processes in a console view

[ E—
Fiter matched 11 of 11 items.

close.

[ ]

Hello-Remote [Parallel Application]

— o

Hello, world:

job_33554436

® % %G c[EE = 8- 3

5 Hello-Remote

< Workspace 1 » 2

Castle
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Hit Run. The application will run remotely.

Run Configurations _ (]

Create, manage, and run configurations
Create a cofiguration to launch a parallel application
@ project £x 2 =
x| B3 Name: [Hello-Remote
o fter tox £ Resources 1) Application @~ Arguments = Commen
» el 3 R ) Applicati Arguments| 7§ [ W
b & Hello-Code Elcic+ Appication || Pardlel roject 0 int
- & Hello-Remote © eclipse Application [Hello-remote Browse
(] Fortran Local Applicatio | | Application program:
7 Java Applet [Ihomerdcastiz ello-Remote/ReleaseHello-Rermote Browse
3 java Applcation
oot ) Copy executable from local esystem
it Pugin st Path to the local fle:
& Launch Group I EE
@ 0s6i Framework Display output from all processes in a console view
& parallel Appiication
Hello-Femo
T - I | T
b ool cever
Fiter matched 11 of 11 ftems. 28R i
== T = e =8
Hello-Remote [Paraliel Applcation] job_33550436 B EECE:
Hello, world! =
il I Gl T i
0 & Hello-Remote Remote Tools DStore ..rete): (100%) I &

ote C/CH - HelloRe € figurations
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Follow the steps for creating a new resource manager, except select

PBS-Generic-Batch this time.

- 0

rEHee

@ resource Managers

® X % e[S 2 B
n] Remote@Avete: job_33554437
Choose Resource Manager Type A

@ MPICH2@Arete (MPICH2)
mote@Arete (Remote Launch)

Select the type of resource manager to use
< Resource Manager pes

B Machines 53 e

mote@rete: Arete - Root (1] 15 LoadLeveler

S &M paralel Environment

MPICH2@ATste MPICHZ
o

Attribute | value

@ < Back Next > cancel | eneh |

i} ]
= 0|5 Properties 53 . Problems| ¢ Tasks | tb Remote Environments| =g

stat| Nama | Status [ Executable Nama | Executable path | user | Argum) [Eme -
O b0 | NORMAL | Hello-amote Ihome/dcastiziriello- ptp-user| (1| property Value B
O |jobl | NORMAL |Helo-Remote Ihome/deastizpHello- ptp-user [} description ‘Generic Remote Resource Manager

Name Remote@Arete

num machines 1
I I i e " =)

Remote Tools DStore ..rete): (100%) 1 &

50 < > [ptp-User@ptp: esit € parallel Runtime < Fi 1

—
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To get a parallel Hello, World code to execute remotely, open another

project. . .

=

[ project x 32 Remote sy| =

B

G
Select a wizard

Create  new C project [

wizards:

New Project _ [
Fle Edt Source Refactor Navigate

[type fiker text

2 Java Project
¥ Java Project rom Exsting Ant Buidfle
 Plugein project
b & General
~ oot
9 C++ Project
51 Makefle Project with Existing Code
»eovs
b @ Fortran
b e
b @ Plug-in Development
b G Remote
» @ Upe

An outline is not available.

Remote C/... ”

B2 outline 52

| % remote environmen | = 8

o B ri-

&5 Hello
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Let's make an MPI Hello World project and copy the code and ma

kefile.

(Lprojectex 2 fRemote sy =
=)

- Hello

Krishnan, and Brandt

Create C project of selected type

project names [Fato-Code

se default location

Location; [/homeptp-userfworkspace/Hello-Code

Choose file system: default

Project type: Toolchains:
MPI Hello World C Project MinGW GCC

MPIPi C Project
MPIPi C++ Project
WP Empty C Project

Remota Linux GCC Tool Chain
Solaris Gee
XL C/C++ Tool Chain

Opentp Helo World C Project

OpenMP Empty C Project
b (5 Executable (XL UPC)
b ¢ shared Ubrary
b ¢ shared Library (XL UPC)
b G static Library.
b = Static Library (XL UPC)
© Executable (XL C/c++)
© static Library(xL C/c++)

[ Show project types and toolchains only i they are supported on the platform

|

cancel

)[8= outine 21

An outline s not available.

1 [F=Remote C/... »

=0

Cproject

| remate emwonmen

IDStore ..rete): (100%)

=8
B3

-




Once the project is created, right-click on the source and select Copy, then
paste it under the existing remote launch project.

Fle Edt Source Refactor Navigate Search Project Bun Window Help

G & 5 |5 0 8 @ O 4 |® v+ | § & [aees B
=g = O|[& outli 2 EMake =8
=% v ‘An outline is not available.

< LSHelo

b @iincludes
v (£ Hello-Code
~ @src

B el

New

Open
open vith

2 mport
4 Expart
<) Refresh
Index »
Make Targets >
Resource Configurations >
Clean Selacted Fla(s
Bild Selected Hle(s)
Team
Compare with
Replace with
Selective Instrumentation
GEM

5 Console| = Properties 4 GEM Browser| 4 GEM Analyze | (- GEM Console| B Remote Evi| = 01

Resource | path Location [ 1ype

vvvvyw

G| Properties Al+Enter

(] fHello-Codesre/Hello-Code ¢ Remote Tools DStore ..rete): (100%) ¥~ &

)
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Do the same for the makefile.

Fle Edit Source Refactor Navigate Search Project mun Window Help

&5 - @ | K- 0@ Q- |O |4 | - o [FEeic+ Hire™
=8|Eoui 8 @ Make] =B

An outline is not available.

ct Explorer 3

v &S Hello
b gincludes
~ 5 Hello-Code otp-User@ptp.-os: ~/magesfiutorial . [1X

tarials
~ @src

8 Hello-Cods
[
a1t e

o
Open With

Index >
Make Targets >
Resource Configurations >

foct
Build Selacted Fe(s
Team

Compare With

Replace With

Selective Instrumentation
GEM

D Console| = Properties 1 GEM Browser | GEM Analyze | GEM Console| & Remote Envi | = O

Resource | path Location [ 1ype.

vvvvyw

q Properties AltEnter

0 4 /Hello-Codesre/Hello-Code ¢ Remote Tools DStore ..rete): (100%) 8 &

Workspace 1 » 27 Feb, Mon 2311036 + » [ - Eclipse SDK ptp-User@pt iragesfutorial

A
i LSL
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Edit the makefile.

C/C++ - Hello/Makefie - Eclipse

File Edit Source Refactor Navigate Search Project Bun Window Help
Beo b|la e @ e |R o (4500 a ¢ |ds & |E 0|0 |2k © e 2 o [Eeerr
&, project Explorer 5 = 0| heloc [ =0 (Eoul (@ make =1
alt: H Y %
mpice| hello.c -0 hallo o[ e x
v &5 Hello b & Hello-Code.
clean:
P [@ hello.c T hello
b (@ Helo-Code.c
 hello
[ Makefle
'~ &5 Hello-Code
- @sre

ErHello-Remote

S Console £ [ Problems| £ Tasks|  Properties | & Remote Environments =0
el [Parallel job_16777221 u % %]« B8 o B 13-
Hello, world! B

0° Writable Smart insert | 2110

gesfitorial FielloMaKefile - E
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Create a corresponding run configuration for the project, except specify
this as the new resource manager.

=
Ele Edit source

&

€ Run Configurations
Create, manage, and run configurations

@ No Resource Manager has been selected

125 [EERemote c.. »

(& project Ex 23 | 52 =g)
Wame: [Hello-Remote (PBS) : =
- = NN e %
> S el & |[§4Resources ) Application ®- Arguments| 7§ Environment | Synchronize| = Common’ h
b e relo-code [Elcic++ Application || Resource Manager: [ Please select a resource mananger 0
clpse Application
[ relio-remote | adas
] Fortran Local Applicatio sl
Remote@Arete
B3 java Applet
3 java Application
ujunie
J JUnit Plugein Test
& Launch Group.
% 05Gi framevark
parallel Application
" Apply | e |
Fiter matched 12 of 12 tems | =
= - —
Hello-Rermote [Paraliel Applcation] Job_33554437 ® % %[ (x R[E]E) = O 13-
Hello, world! 5
il I 5| |
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Under the Application tab, fill in the fields.

Run Configurations

Create, manage, and run configurations
- [ @ ] & © (ppication: Application program is not specifed
(& Project Ex 32 - <
DB x| 8% Name: [Helo-Remote (PBS)
[orpe fker tox £ Resources cation - Arguments. = Comman
s g relo f : & | (e ) Appliction € Avguments| 75 < "
b S Hello-Code [E] c/c++ Application Resource Manager: PBS-Generic-Batch I~| 0 int
Edipse Application
3 @ Eclpse Applicatio Account: Account to which to charge this job.
5] Fortran Local Applicatio
3 Java Applet Queve worka | Designation of the queus to which to suk
7 java Applcation
oot Numberof odes:  [J — Number andjor type of nodes to be rese
JE Junit Plug-in Test Total Memory Needed: [ Maximum amount of memory used by 3
# Launch Group
@ 0Gi Framevork Walllock Time: [oomomo " Maximum amout o realtime during wh
parallel Application
; WPl Command: mpiexec | Which mpi command to use.
= Hello-Remote
M Number of Cores: [ ] i value
[l o]
. - [ cory | T
] T
fiter matched 12 of 12 tems el Fevert
= — - = — =5
Hello-Remote [parallel Applcation] Job_33554437 ® % %| G G0 = 8 -
Hello, worldt B
il I 51| L

Remote Tools Dstore ..rete): (100%)

<+ pip-user@ptp-os: ~fimagesyt |€ Remote C/CH - Hallo:Ra €
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Hit Run. Then, switch to the System Monitoring perspective, right-click
on the now-inactive job, and click Show output. The output will be shown.

Run Configurations

File_Edit_Source R create, manage, and run configurations
@ [Applcation]: Application program is not specifed s [FERemote cro. >
[ Project Ex %2 - ~ RN =o|
IEEEEEES Name: [Hello-Remote (PBS) h =
fiker text & || .5 Appli o = (=] Licio L
s g5 Hell xt i Resources D) Application ®- Arguments| 7§ = common .
b S Hello-Code [ c/c++ Application Resource Manager; PBS-Generic-Batch = e
Eclipsa Appiication
= eloremote |t Account: [ Accouttowhichtocharge this ob
] Fortran Local Applicatio
B3 java Applet Queue = | Designation of the queus to which ta sut
3 java Application
oot Number of nodes: [ Number andjor type of nodes to be ese
J JUnit Plug-in Test Total Memary Nesdsd: [ Maximum amou of memory used by a
& Launch Group.
% 05Gi framevark wallclock Time: [oomoon — Maximum amourt ofresl time curing wh
parallel Application
o VPl Command: s v | Which mpi command to use.
wPINumber of orest [ | thenp'value
il |
. oo | G
[ ———rrorr’ Appl Revert
Filter matched 12 of 12 items STh7 =
- = —
Hello-Rermote [Paraliel Applcation] Job_33554437 E EE EEECEES
Hello, world! g
i 5| ]

Remote Tools DStore ,.rete): (100%) ¥ &
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Synchronized Project

Synchronized Project

N
i LSL
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Project Types

o Local Project : Source is located on local machine and build
happens locally

@ Remote: Source is located on remote machine and build happens
remotely

@ Synchronized=Local+Remote
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Remote Project

Remote Project Process Layout

Remote Projects

|

Run

e,

Debug Service

Build Service
Executable

File Service Index Service

N Source code

Local Remote
PENNLS———— D
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Synchronized Project

Synchronized Project Layout

Synch ronized Projects

Qe\\th

Executable

Search/Index
Navigation

T - Synchronize el
Local source Source code
code ¥ copy

Local Remote
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Demo

@ Checkout a project from SVN.
o Building a default Makefile project.

@ Building a custom Makefile Project by changing the command to
build application.

@ Launching the application locally.
@ Converting the project into synchronized project.

@ Building and launching the project remotely using the cluster resource
manager.
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SVN Source to checkout

Select File — New — Others
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Checkout a project from SVN.

https://svn.cct.lsu.edu/repos/cactus/ppa-mojave/mojave /demo
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Checkout files in repo as C project.
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Select empty Makefile project in Wizard.
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Building project with custom command.

Right click on the project and select properties
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Lauch MPI-Based application on local machine.

@ Windows — Open Perspective — Others — System Monitoring.
@ In resource manager, right click — add resource manager — MPICH2.
@ Select Local for remote service provider and connection name.

@ Start resource manager by right click and click start.
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System Monitoring view.
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Steps to launch application.

@ Click Run in main menu — Run configuration — Parallel application
(right click) — new — name it and choose MPICH2 as resource
manager (choose number of process in muliple of 4).

@ In application tab, select the project and choose executable.
o Hit run.
@ Console shows the output for locally running MPI program.
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Converting Local/Team project into Synchronized project

File — New — Others — Remote — convert C/C++ or Fortran
project to a Synchronized project

i LSL
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Converting Local/Team project into Synchronized project

@ Click remote tools for remote service provider.

@ Icon changes from repo (yellow cylinder) to synchronized (double
headed arrow).

@ All synchronized projects saves all files before buid and once user
saves it locally.

@ To sync manually right click on project — synchronization — sync all
now.

@ To build remotely, right click on project — Build Configuration — Set
Active — Remote. Then hit the hammer to build the application on
remote machine.

£5
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Launch job using PBS on remote machine

In System monitoring perspective, right click on resource manager
view — add resource manager — PBS-Generic-Batch and proceed
with remote tools on Queenbee machine and start the RM.
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Create a run configuration

@ Run — run configurations. Create new configuration for the project
under parallel application.

Select PBS-Generic-Batch for resource manager combo-box.
Fill account with your allocation name and the queue.

In number of nodes type number:ppn=8

In application tab pick the executable from the Queenbee location
and hit run.
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Executable from QueenBee.
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Sample Run config.
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Inactive jobs view shows job is submitted.
PTP Tutorial
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Job status and actions

Job moves to Active job view when it is running and right click on
job and hit job status to refresh the status of the job.
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clicking get job output/error option

When the job is completed, it will be shown in inactive jobs view.
By right click on the jobs in inactive job, view output/error by
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