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Eclipse Parallel Tools Platform

(PTP)
+ Material adapted + Eclipse 3.6 (Helios)
from SCO09 tutorial and PTP 4.0 released
+ Tutorial source June 23, 2010
modules indicated in 4+ First coordinated
next slide release of Eclipse
+ All PTP tutorials PTP!
posted to + First release with
+ significant
+ Primary changes: Improvement of
restrict scope to usability of remote
functions that work capabillities

remotely
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parallel tool

Topics covered today

+ Overview

+ C/C++/MPI
development

+ Remote build
+ Remote execution
+ Remote debugging

+ Other features and
wrap-up

Module 3

4+ More slides than
have time
(certainly!)

4+ Not all machines are

supported equally
well (unfortunately!)

+ Please don’t hesitate
to ask questions —
I’d rather have you
not get stuck and
not get as far, rather
than getting stuck
early.. 3-2
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Out of band setup

+ Please see your + Verification of
machine’s correct out of band
Instructions at install

* + Is —la ~/mpi

+ Need to + Java —version

+ Copy mpi code to your home 4+ Which mpicc
directory
+ Modify environment to have 4+ Machine paths at

suitable version of java and MPI

+ https://wiki.ncsa.illino
Is.edu/display/AAG/A
ASG+Projects

Module 3 3-3
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Module 3: Working with C/C++,
MPI and Remote Machines

+ ODbjective

+ Learn how to use Eclipse to develop C programs
+ Learn how to develop, build and launch, and debug an

MPI program on a remote parallel machine

4+ Contents

+ Brief introduction to the C/C++ Development Tools

(CDT)
+ Create a simple application
+ Remote project setup
+ Working with resource managers
+ Launching a parallel application

Module 3
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Workbench

+ A Workbench contains perspectives
+ A Perspective_contains views and edltors

+ The Workbench represent
the desktop development
environment

4+ Contains a set of tools
for resource mgmt

+ Provides a common way
of navigating through
the resources

+ Multiple workbenches
can be opened at the
same time

editor

Module 3 _ 3-5
perspective
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Perspectives

+ Perspectives define the layout of views in the
Workbench

+ They are task oriented, i.e. they contain
specific views for doing certain tasks:

+ There i1s a Resource Perspective for manipulating
resources

+ C/C++ Perspective for manipulating compiled code
+ Debug Perspective for debugging applications

+ You can easily switch between perspectives

Module 3 3-6
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+ Only needed if

you're not
al I’eady in the CVS Repository Exploring

i Show View » | 5 Resource
perspective

S

Customize Perspective... Other...
Save Perspective As...

Reset Perspective

- '
Open Perspective
Close Perspective & k& E

Close All Perspectives
Nauigatinn CWS Repository Exploring

+What Perspective ¥ Debug

. Working Sets ¥% PTP Debug
am in in? Preferences. . i PTP Rumtime

See Tltle Bal’ 5 Resource

&7 Tearr Synckronizing

= C/C++ - MyHelloProject/src/MyHelloProject.c - Eclipse SDK - |
Fle Edit Sourte=Refactor Navigate Search Project Run PAPI Window

Civ H & & | € & [dv Gv | | By | Hv Qv v Qv | O

1 Cancel |
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Switching Perspectives

+ You can switch
Perspectives by:

+ Choosing the
Window»Open
Perspective menu
option

+ Clicking on the

Open Perspective
button

+ Clicking on a
perspective shortcut
button

Module 3

ct Run RULELYE Help

Window

(®) Make Targets, — O

& stdio.h
Bl stdlib.h
@ mainwoid) : int

3-8



Views

4+ The workbench window iIs
divided up into Views

+ The main purpose of a view Is:
+ To provide alternative ways of presenting information
+ For navigation
+ For editing and modifying information

+ Views can have their own menus and toolbars

+ Items available in menus and toolbars are
available only in that view

+ Menu actions only
apply to the view 5= outline 53

4+ Views can be resized

v mainl) @ int

Module 3 3-9
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Stacked Views

+ Stacked views appear as tabs

+ Selecting a tab brings that view to the
foreground

= 0O [ 5= outline

elloworld.c

#include
#include

oid) {
puts("1!!Hell
return EX

E Console [ Properties

4 |Resource Location

Writable Smart Insert

Module 3 3-10




Access help
+ Help»Help Contents
+ Help»Search
+ Help»Dynamic Help

Help Contents provides
detailed help on different
Eclipse features

Search allows you to
search for help locally, or
using Google or the Eclipse
web site

Dynamic Help shows help
related to the current
context (perspective, view,
etc.)

Module 3

paratie=too
Help

| = Help - Eclipse Platform

Search: ||
Contents

““* Workbench User Guide
C/C++ Development User Guide
Running IBM LoadLeveler Batch Jok
PTP Parallel Language Developmet
Running IBM Parallel Environment ,
Parallel Tools Platform User Guide

Search scope: All topics

G oo fi (g el @ B

4 ) a _ [
Using the Eclipse help system
Browse topics in the Contents frame [lﬂ]} on the left.
Click on a topic to have it displayed. Use the Back
and Forward buttons to navigate within the history of

viewed topics.

Searching

To quickly locate topics on a particular subject in the

documentation, enter a query in the Search field.

Use the Search frame (V) to display the Search
view. You can narrow the scope of your search by
selecting only the sections you are interested in.

Synchronizing

After you run & search and find a topic you were
looking for, click either the Refresh | Show Current

or Show in Table of Contents

3-11




General
Ant
ciC++
Appearance
Build Console
Build Variables
Debug
Editor
Environment
File Types
Indexer
Language Mapping
Make
New CDT project v
Property Pages Se
Task Tags
Template Default’
XL C/C++ Compile
XL C/C++ Languag
Help
Install/lUpdate
Java
Plug-in Development
PTP
Remote Systems
Remote Tools
Run/Debug
Tasks

Team

Code Style

Select a profile:

K&R [built-in]

Preferences

+ Eclipse Preferences allow customization of almost everything

-

Configure Project Specific Settings...

New... Import...

Preview:

[*

* A sample sourcd
¥y

#include <math.h>

class Point {
public:
Point(double A
x(xc), vy

double distand

double x;
double y;
I5

double Point::dist
double dx = x
double dy =y
return sqrt(dx

i

Profile 'K&R [built-in]* i

+Open
Window » Preferences...
+C/C++ preferences allow many
options

Profile name: [K&R [built-in]

I

ndentation | Braces White Space Control Statements Line Wrapping

General settings
Tab policy: Tabs only

Use tabs only for leading indentations

Tab size:

Indent
‘public’, ‘protected', 'private’ within class body
/| Declarations relative to 'public', 'protected', 'private’
¥ Statements within functien body
< Statements within blacks
Statements within 'switch' body
+ Statements within 'case' body
| 'break' statements
Declarations within 'namespace’ definition

Empty lines

+ Code formatting

settings

- (6D S
shown here

Preview: Show invisible character

class Point {

public:
Point(double xc, double yc) :
) x(xc), ylye) {

double distance(const Point& other) const;
int compareX(const Point& other) const;
double x;
double y;

i

double Point::distance(const Point& other) const
double dx = x - other.x;
double dy =y - other.y;

return sqrt(dx * dx + dy * dy);

int Point::compareX(const Point& other) const {
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Creating a C/C++ Application

Steps:

+ Create a new C project
+ Edit source code

+ Save and build

= C/C++ - Hellqusr:fHélluC.: - E:Iiﬁse SDK - fhumafhethfewsftutufi;
'Ffﬁfé_" Edit Source Refactor Navigate Search Project Bun PAPlI Window Help
Bllie S LR & C++ Project

Open File,.. { C Project

4 Project...
Close Ctr+W

Close All Shift+Ctrl+W | [&d Convert to a C/C++ Project

Module 3 3-13
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Creating a C/C++ Application

Note: the next several slides will
Steps: illustrate some local

+ Create a new C project development concepts. While

+ Edi d local development is not the
It source code focus of this mini-tutorial, we will

+ Save and build use what we learn to help with
remote development

'F:Fﬁé_" Edit Source Refactor Navigate Search Project Bun PAPlI Window Help

— ChiEISS Y [c3 C++ Project
Open File... - 'i: C Project

4 Project...
Close Ctr+W

Close All Shift+Ctrl+W | [&d Convert to a C/C++ Project

Module 3 3-14
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New C Project Wizard

C Project
Crea‘te a neW C project Create C project of selected type
+ File»New»C Project Srojace same: [MyHelloProject
(See preV. Slide) f Use default location
+ Name the prOjeCt Location:
= Choose file system:
‘MyHelloProject’ - o
roject typa: oolchains:
+ Under Project types, under i
Executable, select Hello DE———This isa
World ANSI C Project Managed Build

project

(no makefile reqg’d)
and hit Next

+ On Basic Settings page; e N gﬂrib?glleey%rﬂect;
fill in information for your O Srares Lo own makefile

new project (Author
name etc.) and hit Finish

Finish

Module 3 3-15
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Changing the C/C++ Bund
Settings Manually

Open the project properties
by right-mouse clicking on
project and select
Properties

Open C/C++ Build

Select Settings

Select C Compiler to change
compiler settings

Select C Linker to change
linker settings

It’s also possible to change
compiler/linker arguments

Hit OK to close

Module 3




4+ Double-click on
source file in the
Project Explorer
to open C editor

4+ Outline view is
shown for file In
editor

+ We'll describe the
editor in the
next few slides...

®0O0 C/C++ - MyHelloProject/src/MyHelloProject.c - Eclipse SDK

Civ o | @i B [ Gy [ Ry B [ Fr O Qv (@ 5 |Egcrcr+

*
- * X0 (Dw

(- Project Explorer &3 = B[ [£] MyHelloProject.c 53 = O[3 outline 52 (@) Make Targets| — O

o
’ oy o %~

¥ 125 MyHe loProject Mamsa ol stdio.k
325 Binaries Autior : 5 cedlish
b = Debug Version : @ 2 “unctionfirg) ; int
P [ht) Includes : Your copyright nctice 2 mair{woid) : int
v B ere Ansi-style

: MvHelloPro-ect. -

Copyright
Descriotior @ Helle World ir O,

>

#include <stdio.h>
#include <stdlib.h=

i wePTORLLAL arg) {

printf{"this iz a functionin");

return 3;

1

int main{void) {
puts("!!1Hello World!!1"); #* prints !!!Hello
a_function(};
return EXIT_SUCCESS;

1

3

|20 Proslems | &) Tasks | B Censele 53 =1 Mroperties ¥ o5 G E &) B-r+-=08
<terminzted > MvHelloZroject Deoug [C/C++ Applicatien] [Users/creg/Documents/workspace /MyHellcPro act/Dakug /W

17 Hello World!!!

& MyHzlloProject/src/MytelloFrojectc
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Project Explorer View

+ Represents user’s data
+ It Is a set of user defined

resources .1 Project Explorer &3
+ Files ___
+ Folders [ 3 Binaries
+ PrOjeCtS B ml Includes
i . ¥ Bsic
4+ Collections of files and b 6 MyCproject.c
folders b (= Debug

4+ Plus meta-data

4+ Resources are visible In
the Project Explorer View

Module 3 3-18
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Editors

An editor for a resource (e.g. a file)
opens when you double-click on
a resource |
The type of editor depends on the type of the resource
+ .c files are opened with the C/C++ editor
+ Some editors do not just edit raw text

When an editor opens on a resource, it stays open across
different perspectives

An active editor contains menus and toolbars specific to that
editor

When you change a resource, an asterisk on the editor’s title
bar indicates unsaved changes

How to Save

.| *MyCproject.c &3

Module 3 3-19
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Source Code Editors

A source code editor is a +¢| linear_function.c 2

SpeCiaI type Of editor for I:.:IF-:.E"III.II'I'l'i-. flx) = 3.0%x + 2.C
- - E
manIpUIatlng source double evaluate(double x)
code U R
/1 TC add ".-':-'llllli.'.'-l.'.'ll .'tl.- end of next line
Language features are g e Y2 3,078 % 2.0

highlighted
Marker bars for showing
+ Breakpoints
+ Errors/warnings
+ Task Tags, Bookmarks
Location bar for

navigating to interesting

features in the entire file Task tag
Ilcons: Warning

Error

Module 3
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il

'-%

Content Assist

+ Type an incomplete function name e.g. ’get" into the editor,
and hit ctrl-space

+ Select desired completion value with cursor or mouse

a function(};

if ( W]

+ Hover over a program
element in the source file to b
See additional information [2{ Problems | «= Tasks | & Console 53 ] Properties

T

Module 3 3-21
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Build

+ Your program should build when created.

+ To rebuild, many ways include:
+ Select project, Hit hammer iconin toolbar
+ Select project, Project » Build Project MZad] Bn PAPI Window be
+ Right mouse on project, Clean Project Close Project

o Build All Ctrl+B
Build Configurations
Build Project
Build Working Set
Clean...
7 Build Automatically

L[+ Project Explorer &3

New
Go |nto

P 48 Binaries

P g Include:
b @@ src Open in New Window

~ (= Debug = Copy

P = src

Make Target

P %5 MyH 3 Delete

& make Properties

Rename...

g4y Import...
5 Export...

Clean Project

MOdUle 3 & Refresh 3_22

Close Project




Build (2)

4+ See the results of the build in the Console View

+ Executable should
be in Debug folder:

I+ Project Explorer £3

< == MyHelloProject

> 4% Binaries

mpl Includes

Module 3

21 Problems | v Tasks

C-Build [MyHelloProject

*¥+#*% Build of configuration Debug for project MyHelloProject ##*#
make all

Building file: /src/MyHelloProject. c
Invoking: GCC C Compiler

gcc -00 -g3 -Wall -c -fmessage-length=0 -MMD -MP -MF"src/MyHelloProject.d" -
MT"src/MyHelloProject.d" -o"src/MyHelloProject.o" "../src/MyHelloProject.c"
Finished building: ../src/MyHelloProject.c

Building target: MyHelloProject
Invoking: GCC C Linker
gcc  -o"MyHelloProject" . /src/MyHelloProject.o

Finished building target: MyHelloProject

3-23
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Preparation for Remote C/C++
Project

4+ General notes: + There are “out of

+ This has been tested bﬁ”d" setup Ztepsd
and found to work on that you need to do
the following prior to starting the

machines: Queenbee tutorial

+Copy sample MPI
+ The example shown code to your

Is worked on directory

Queenbee +Set up environment
on remote machine

+ Please refer to setup
instructions for your
machine

Module 3 3-24
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Remote C/C++ Project

+ While In the C/C++ '
perspective:

+ Right click in the
Project Explorer

4+ Select New >
Remote C/C++
Project

Module 3 3-25
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Remote Project Wizard |

ay

New Remote Project

Create remote ct of the selec

+ This starts the New |
Remote Project
Wizard

Location:
Project type:

++ Static Library
++ Shared Library

UPC Static Library
UPC Shared Library

note Makefile Project

Show project types and toolchains enly if they are supperted on the platform

Module 3 3-26
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Remote Project Wi

ay

New Remote Project

Create remote project of the selectec

4+ This starts the New
Remote Project
Wizard -

+ Name the project

Show project types and tog

Toolchains:
Remote
++ Static Library
++ Shared Library

w project types and tanlchains anly i they are supparted on the platform

Module 3

3-27




= Mew Remote Project

New Remote Project

Create remote project of the selected type

Project name: |

= New Remote Project EIf X

Remote Provider |L0ca|
Connection: |L0ca|

Location:

Proi

New Remote Project

@ Project location directory must be specified

Project na:' mpi-queenbee

=== el

» Remote Executable (X
& Remote ¥L C/C++ Sta
& Remote XL C/C++ Sh
{» Remote Executable (X
£ Remote XL UPC Static

Remote Provider: |Loca| -
Connection: 2 New Remote Project B
Location:

New Remote Project

@3 At least one toolchain should be selected

&> Remote XL UPC Sharg| | Projecttype
(= Remote Makefile Proj < Remote By
© Remote X Project name: mpi-queenbee
$» Remote X
<» Remote E
M = : |Remote Tools  ~
£ Remote X
Show project types and tog (z= Remate M Connection: |bigred-tg-tra01 é New... |
Location: alilielaal @ =TPa0L | EigRed\mpi-queenbee ‘ Browse... |
Project type: Toolchains:
Show project tyf <> Remote Executable (XL C/C++) Remote XL C/C++ Tool Chain

<> Remote XL C/C++ Static Library
<» Remote XL C/C++ Shared Library
< Remote Executable (XL UPC)

<> Remote XL UPC Static Library

<> Remote XL UPC Shared Library
== Remote Makefile Project

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

nish Cancel
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New Remote Connection

* R em Ote H 9 St 2 Target Environment Configuration

Remote Host

C O nfi g u rati O n Properties for connecting to a remote host
+ N am e th e re m Ote 3 Target name: queenbee-tgtrn0l

Host Information

targ et Localhost @ Remote host

Host:  loginl-gb.loeni-lsuteragrid.org
User: tgtrn0l

@ Password based authentication
Password: essssssss

Public key based authentication

Advanced

Finish

Module 3 3-29
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New Remote Connection

4+ Remote Host
Configuration

+ Name the remote
target

4+ Select Remote Host,
and fill in the
hostname

+ Use the host you
were assigned

Module 3

= Target Environment Configuration

Remote Host

Properties for connecting te a remote host

3 Target name: gqueenbee-tgtrn0l

Host Information

Localhost @ Remote host

osk loginl-gb.loni-lsuteragrid.org
User: tgtrn0l
@ Password based authentication
Password: essssssss

Public key based authentication

Finish

Cancel

3-30
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il

New Remote Connection

* R e m Ote H OSt = Target Environment Configuration
- - Remote Host
C O nfl g u ratl O n Properties for connecting to a remote host
+ Name the remote
Host Information

ta. r g e t ccalhesh @ Remote host

4+ Select Remote Host,
and fill in the
hostname

+ Use the host you
were assigned

+ And add in yedr
username and
password (this Is
currently not editable
once saved)

Finish | | Cancel

Module 3 3-31
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Finish Remote Setu

= New Remote Project

— k:
New Remote Project

@ Project location directory must be specified

+ Choose new remote [EssdEe==
connection

+ Then select Browse I ,
to choose one’s
working directory

+ N.B. this is conceptually
similar to “importing”
existing code into a
project, note that you
can also create an
empty directory and
start coding away!

Module 3 3-32
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14

Finish Remote Setuo

= Mew Remote Project

New Remote Project
@ Project location directory must be specified

+ Choose new remote |[EEEEEEs

connection
4+ Then select Browse I T
to choose one’s | Selectdiecany

fhomeftgtrn0l/mpi

working directory

+ N.B. this is conceptually
similar to “importing”
existing code into a
project, note that you
can also create an
empty directory and
start coding away!

+ Choose the mpi
sample code
directory, and then

select OK
Module 3
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Finish Remote Setup

Remote Project

New Remote Project

ting project settin

+ We'll step through
the rest of the a—— _
wizard to finish the [[EE=———

remote project ST
+ Select Next

Project name:  mpi-queenbee

olchain --

Shared Library
Project
@ Empty Project

Module 3 3-34
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Remote Project

New Remote Project

Project name:

* We’“ Step through Select Configurations
the rest of the i
wizard to finish the |EESEe—
remote project
+ Select Next

+ And Next

Deselect all

sanced settings” button to edit project's properties.

itional configurations can be added after project creation.
Aanage configurati

" buttons either on toolbar or on property pages.

Module 3 3-35



paraiiel t1oo

Finish Remote Setup

= Nes

+ We'll step through
the rest of the
wizard to finish the
remote project

+ Select Next
+ And Next
+ And Finish

+N.B. We'll be
creating a new
service
configuration

Cancel

Module 3 3-36
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Finish Reote Setu

= New Remote Project X El

New Remote Project

+ We'll step through
the rest of the
wizard to finish the
remote project

+ Select Next
+ And Next
+ And Finish

+N.B. We'll be
creating a new
service
configuration

+ Select OK to override
existing project settings

Cancel

||||||

Module 3 3-37
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Remote C/C++ Project

+ If prompted to
switch to the Remote
C/C++ perspective,
select OK.

Module 3 3-38
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Remote C/C++ Project

+ If prompted to
switch to the Remote
C/C++ perspective,
select OK.

4 = mpi-queenbee

- 4L mng.c
@ Makefile

rng

g rNg.o

reuting_file

Module 3 3-39
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Remote C/C++ Project

+ If prompted to
switch to the Remote
C/C++ perspective,
select OK.

+ Note that there is an :
issue with the ring.c - 4L nng.c

source @ Makefile

rng

4 = mpi-queenbee

ata TN g.o

reuting_file

Module 3 3-40
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Remote C/C++ Project

+ If prompted to
switch to the Remote
C/C++ perspective,
select OK.

+ Note that there is an

4 = mpi-queenbee

issue with the ring.c - 4 nng.c
source i) Pakefile

+ Double _Cll_ck on ring.c fing
to load it into the N o
editor, to see if we o1y FiNgG.0
can determine the reuting_file
Issue

Module 3 3-41




4+ Note the
header files
marked in red

=] B

= Remote C/C++ - mpi-queenbee/ring.c - Eclipse
File Edit Source Refactor Mavigate Search Run Project Window Help

\;}‘o—h Bvaiv[d~@~ Qv§;v ﬁ;v@v‘%‘v Ov b~
- <":|v -

[T Project Ex :£l ring.e I3

hinclude <stdio.h>
#include <stdlib.h>
#include <string.h>

= mpi-bigred

(e ring.c #include <mpi.h> stdlib.n
@ Makefile string.h
ring M mpih
loxd ring.o @ Ntrips: int
routing_file ® Verbose:int
=L mpi-queenbes @ parse_command_line_ar
ig] ring.c int parse_command line args(int argc, char **argv, int my_id) ® main(int, char™) : int
& Makefile {
ring
| ring.o int i;
routing_file int error;
Ntrips H
Verboze = 0:
for (i = 1, error = 0; lerror && i < arge: i ++)
{
if (!strcmplargv[i], "-t"))
{
if (i + 1 < argc && (Ntrips = ateoi(argv[i+l])) > O
i4a-
4 nm 3 4 [ 3
B Console &2 [2¢ Problems 2‘0 Remote Call Hierarc ?g Remote Type Hierar @ Remote Shell Remote Environmen| = &

C-Build [mpi-queenbee]

make: Nothing to be done for "all'.

Writable Smart Insert algil

[ | Bl Remote C/C...
R C/Ce+

= O[5 Outline &2 =0
- AL
Al stdic.h

m

= * M-

Remote Tools DStore 5...gtrn01): (100% =

=u]

S-472




4+ Note the
header files
marked in red

4+ Also, note that
the remote
Indexer has
produced a
source outline

= Remote C/C++ - mpi-queenbee/ring.c - Eclipse

=] B

dr @~ B~ @

mvmv

File Edit Source Refactor Mavigate Search Run Project Window Help

H-0

Q-

O- 4

||

[ | Bl Remote C/C...
R C/Ce+

IS Project Ex = 8| igl ring.c i3 = O/ 5= Outline & =0
hinclude <stdio.h> - laz \ Ns @ E“E -
tlljc mpi-bigred #include <stdlib.h> " stdioh
. #include <string.h> = - .
Ll nge #include <mpi.h> B stdlibh
& Makefile : P string.h
ring M mpih
loxd ring.o @ Ntrips: int
routing_file ® Verbose:int
=L mpi-queenbes @ parse_command_line_ar
ig] ring.c ine_args(int argc, char **argv, int my_id) ® main(int, char™) : int
& Makefile
| ring.o int i;
routing_file int error;
/* de t values *
Ntrips = 1
Verbose = 0:
for (i = 1, error = 0; lerror && i < arge: i ++)
{
if (!strcmp(argv[i], "-t"))
{
if (i + 1 <« argc &£& (Ntrips = atoi (argv[i+l])) > O
i =
4 1 3 4 [ [3
Bl Console 52 [% Problems 2‘0 Remote Call Hierarc ?g Remote Type Hierar @ Remote Shell Remote Environmen =8
C-Build [mpi-queenbee] 4L @| ERE Bl 2 D e
make: Nothing to be done for "all'. -
Writable Smart Insert 1:1 Remote Tools DStore 5...gtrn01): (100% = @

S5-45




4+ Note the
header files
marked in red

Also, note that
the remote
Indexer has
produced a
source outline

We need to
amend the
Include paths
for this

project...

= Remote C/C++ - mpi-queenbee/ring.c - Eclipse

=] B

File Edit Source Refactor Mavigate Search Run Project Window Help

g-@- K -B- $-0

mvmv

Q-

O~ b -

||

[ | Bl Remote C/C...
R C/Ce+

IS Project Ex = 8| igl ring.c i3 = O/ 5= Outline & =0
h?nclude <5Editj1.h> - laz \ Ns @ E“E -
tlljc mpi-bigred ﬂ'{nclude <5td%1b.h> 1 stdioh
. #include <string.h> = - .
Ll nge #include <mpi.h> B stdlibh
& Makefile : P string.h
ring M mpih
loxd ring.o @ Ntrips: int
routing_file ® Verbose:int
=L mpi-queenbes @ parse_command_line_ar
ig] ring.c ine_args(int argc, char **argv, int my_id) ® main(int, char™) : int
& Makefile
| ring.o int i;
routing_file int error;
/* de t values *
Ntrips = 1
Verbose = 0:
for (i = 1, error = 0; lerror && i < arge: i ++)
{
if (!strcmp(argv[i], "-t"))
{
if (i + 1 <« argc &£& (Ntrips = atoi (argv[i+l])) > O
i =
4 1 3 4 [ [3
Bl Console 52 [% Problems 2‘0 Remote Call Hierarc ?g Remote Type Hierar @ Remote Shell Remote Environmen =8
C-Build [mpi-queenbee] 4L @| ERE Bl 2 D e
make: Nothing to be done for "all'. -
Writable Smart Insert 1:1 Remote Tools DStore 5...gtrn01): (100% = @
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Include p

= Remote C/C++ - mpi-queenbee/ring.c - Eclipse

+ Right click on project jjsuas

[ Project Ex £3

name, then select
Properties

4 = mpi-bigred
L] ring.c
@ Makefile
ring
@} ringe
rou
alit mpi-qu
be] ring
@ Ma
ring
Jmd ring
rou

G [

@

Refactor Mavigate Search

mvmv

-

| [
&
=B

<&

JE Remote 5

=
=

New

Go Into
Open in New Window

Copy

Paste

Delete

Remove from Context
Refactor

Move...

Rename...

Import...
Export...

Build Project
Clean Project
Refresh

Close Project

Close Unrelated Projects

Build Configurations
Make Targets

Index

Show in Remote Systems view
Convert To...

Run As

Debug As

Profile As

Team

Compare With

Restore from Local History..,

Properties

& @ -

Run

vt ring.c &3

#include
#include
#include
#include

Project

<stdio.h>
<stdlib.h>
<string.h>
<mpi.h>

Ctrl+C
Ctrl+V

Delete

Ctrl+ Alt+Shift+ Down

F2

F5

Alt+Enter

H-0-a-

Window Help

& -~

O~ iy &5 - 2]
&

= B/ 5= outlin

i )

e D OEEEE

le_args(int argc, char **argv, int my_id)

= 0; 'error && i <« argc; i ++)

frgv[i], "-t"})

I < argc && (Ntrips = atoi(argv[i+1])) > O
[ 1 3 ]

= Remote Call Hierarc ‘&5 Remote Type Hierar [ Remote Shell| B Remot

4 ¢ [B) & &

“all'.

Remote Tools DStore S...gtr

[l TN
1l

EEE

T O e IoesE =) -



Project

+ Open Remote
Development,

4+ Select Remote Path
and Symbols

Module 3

e Paths and Sym

bug Setting

<

O
L=

/mpi-queenbee

queenbee-tgtrni)
5:19 AM
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Project pro

= Properties for mpi-queenbes

type filter text

+ Open Remote e

C/C++ Build

C/C++ General
Project References
Remote Development

Remote Paths and Sym

and Symbols
Task Repository

Teel Chain Editor

Variahl,

Resource

Path: /mpi-queenbee

Type: Project

Location: remotetools://queenbee-tgtrnll/home/tgtrn01/mpi
Last modified: June 30, 2010 8:16:19 AM

Text file encoding

@ Inherited from container (Cp1252)

Other | Cpl252

New text file line delimiter

@) Inhgrited from container

Other:

Discovery Options
evelopmen
bJ
Run/Debug Settings
- [’
+ ‘ I I C k Ad d = Properties for mpi-queenbee

o =0

Remote Paths an

+ Select Remote Path|

Builders

d Symbols

L=l 4 - -

C/Ce+ Build Configuration: |Default | Aot

Vl | Manage Configurations..

C/C++ General
Discovery Options

Envirenment (= Remote Includes

Paths and Symbols

Project References Languages

Rernote Development Assembly
Remote Paths and Sym Fortran

Run/Debug Settings GMU C

Service Configurations GMU C++

Settings UpC

Task Repository
Tool Chain Editor

# Symbols

Include directories

ues

Suu | | L Export Settings...

Variables
WikiText
V| Show built-in val
¥ Import Setting
< T 3

| Restare Qefaultsl ‘ Apply

QK ] | Cancel




paratiel too

# | Remote Include Directory

+ Add /usr/include for recony
q U e e n b e e Jusrfinclude

+ Note to check “add to
all configurations” and - JEEEERIEERE
“add to all languages

+ Hit OK

+ Include paths for all
other machines are
INn the machine
Instructions

Ok

Module 3

| Browse... |

| WVariables... |

| | Cancel |
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+ Add /usr/include for
queenbee

+ Note to check “add to
all configurations” and
“add to all languages

+ Hit OK

+ Repeat for MPI
Includes...

Module 3

# | Remote Include Directory

Directory:
Jusrfinclude | Browse... |

| WVariables... |

| Add to all languages

| | Cancel |

1 | Remote Include Directory
Directony:
- fusr/local/packages/openmpi/l.3.4/intel-11.1/include/ | Browse... |

| Yariables... |

|| Cancel |
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Remote include paths

+ And you have the
paths you need for
your platform

+ Note that the details
differ by platform

+ Press “OK” to finalize
the changes
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= Properties for mpi-queenbes E jwiom
type filter text Remote Paths and Symbols Prory
Resource
Builders
C/C++ Build Configuration: |Defau\t [ Active] v‘ |Manage Configurations...

C/C++ General
Discovery Options

Environment (= RemoteIncludes | # Symbols

Paths and Symbols
Project References Languages Include directories | Add... |
Remote Development Assembly (1= fusr/include | Edit |
Remote Paths and Sym Fortran 1} fusrflocal/packages/openmpi/1.3.4fintel- 11.1/include/
Run/Debug Settings GNUC | Delete |
Service Configurations GNU C++
Seftings upC | Export |
Task Repository
Tool Chain Editor
Variables
WiiText [ Move Down|
V| Show built-in values
i’sp: Import Settings... | ?@ Export Settings...
7 - . |Rest0regefaults‘ ‘ Apply |
l 0K l | Cancel |

= Remote Paths and Symbols

—

Changes to the include search paths or defined symbols will not be reflected in the
index until it is rebuilt. Do you wish to rebuild it now?

Remember my decisi




paratiel too

+ Verify that include
paths are now T | e ‘.

mpi-bigred
[ ring.c stdlib.h

resolved

< arge! i ++)

if (!stremp(
if (i + 1 < argc &&
ER
M

[Z! Problems | 3

queenbee]

Module 3 3.52
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++ - mpi-queenbee/ring

urce Refactor Mavigate Search Run

+ Verify that include
paths are now — 5o

#include

#inclunde .
string.h

resolved & | . o

[ Includes in - ir 1 - int my_id)

4+ Also note the outline |
view

(1+1

mpi-queenbee

Module 3 3-53



Follow an Inclu

+ Right-click on mpi.h,

and select Open
Declaration

= Remote C/C++ - mpi-queenbes/ring.c - Eclipse

routing_file

Ntrips =
Verbose

for (i =
{

]
& Console 1 2
C-Build [mpi-queenbe

make: Nothing ¢

File Edit Source Refactor MNavigate Search Run  Project Window Help
mild \;|m-n Erair G KRB B0~
E v & & - -
Lt Project Bx £ 8 Remote s = B[ [<] singe &2
-
== = #include <stdio b~
i Und
S mpi-bigre #include <st ndo
#include <st Revert File
el g #include <3
& Makefile Save
ring . =
B ring.o .im: Ntxip;' Open Declaration
routing_file int Verbose: Open Type Hierarchy
1= mpi-queenbee Open Call Hierarchy
[nlf Includes int parse_co Quick Outline
e I’\“:i;‘ ¢ Quick Type Hierarchy
& Makefile
ring int i: Explore Macro Expansion
|m$ ring.o int erro Toggle Source/Header

ShowIn

Cut
Copy
Paste
Quick Fix
Source

Surround With
Declarations
References
Run As

Debug As
Profile As

Team

Compare With
Replace With
GEM

WikiText

Preferences...

Resource Configurations

Make Targets

Remove from Context

[t =)

Ctrl+Z

Ctrl+5

F3
F4
Ctrl+Alt+H
Ctrl+0
Ctrl+T
Ctrl+=
Ctrl+Tab
Alt+Shift+W »

Ctrl+X
Ctrl+C
Ctrl+V

Ctrl+1
Alt+Shift+5 »
Alt+Shift+Z »

»

3

Ctrl+Alt+Shift+ Down

'S W -

o s ) |
¥~ :[E |1 [ (gl Remote C/C...
0@ C/Ce+
= 852 outline 2 =a
- 1% e 7
o stdioh
3 U stdlibh
W string.h
W mpih
@ Ntrips:int
@  Verbose: int
@ parse_command_line_ar| | I
| my id) @ mainiint, char™):int
fI1))y >0
i v 4 m »
@ Remote Shell Ea Remote Environmen =a o
—
4 5B B E -
Remote Tools DStore 5...gtrn01]): (100%2) = =
— .

mmary; see Fin.
ent page

»
| 1003 (—) [ (3)

n; see Final propos|




Following declara

+ And you can see the
contents of mpi.h on

= Remote C/C++ - remotetools://queenbee-tgtrm01/home/packages/openmpif1.3.4/intel-11.1/include/mpi.h - Eclipse

I0NS

E=SSEE ===

your system

#if
#de

4

Edit Source Refactor MNavigate Search Run  Project Window Help
e @ "B i H%-0-Q- 0 Y- @S- B & [ Remote (/.. )
) C/C++
L5 Project Ex 3 ﬁﬁRe =0l ring.c ‘| mpih E3 =0 EE Outline &1 =0
clude/mpi.h. - BR e %7
= mpi-bigred stddef.h -
lg| ring.c i openmpi/ompi/mpi
@& Makefile OMPLMPLH
ring N e OMPLSTDC_HEADEF
|} ring.o . B OMPILHAVE_SYS_TIN
routing_file . OMPLHAVE_LONG_L
e mpi-gqueenbee " OMPLSIZEQF_BOOL
i Includes * OMPL_SIZEOF_INT
l.g| ring.c * OMPLHAVE_FORTRA
& Makefile * OMPILHAVE_FORTRA
ring = OMPLHAVE_FORTR:
|m$ ring.o = OMPILHAVE_FORTR:
routing_file = OMPILHAVE_FORTRA

El Console &2 |2 Problems 240 Remote Call Hierarc ?g Remote Type Hierar @ Remote Shell Remote Environmen =0
C-Build [mpi-queenbee] i @| EBE Bx| =2 D
make: Nothing to be done for "all'. -
g~ Read-Only Smart Insert 1:1 Remote Tools DStore 5..gtrn01): (100%) =3

OMPI_HAVE_FORTR!
OMPI_HAVE_FORTR!
OMPI_HAVE_FORTR!
OMPI_HAVE_FORTRY
OMPI_HAVE_FORTRY
OMPI_HAVE_FORTR!
OMPI_HAVE_FORTR!
OMPI_HAVE_FORTRY
OMPI_MPI_OFFSET_1 ~
13

ndef OMPI_MPI_H
fine OMPI _MPI H

T

CTHHEHEEEEH SRR LB RERREE

~




Following declara

+ And you can see the
contents of mpi.h on

= Remote C/C++ - remotetools://queenbee-tgtrm01/home/packages/openmpif1.3.4/intel-11.1/include/mpi.h - Eclipse

ons

E=SSEE ===

your system

e Edit Source Refactor Navigate Search Run  Project Window Help

ERC - B -

o

&~ & -

- -

- ﬁﬁRe
Py

Note outline view ===

&l &

- -

5| = 0|8

= I*

‘| mpih E3

ring.c

clude/mpi.h.

B0~ Q-

O~ b~

=0

-

changed as well

_file *

= mpi-queenbes "
i Includes *

lg| ring.c ®

@ Makefile *
ring *

loi$ ring.o =
routing_file =

#ifndef OMPI_MPI_H
#define OMPI_MPI H

4

El Console 52
C-Build [mpi-queenbee]

make: Nothing to be done for

']
E

Read-Only

T

tall'.

Smart Insert gl

~

5 | Fiel Remote C/C...
@ C/C++

EE Qutline &1

BWN o %

CTHHEHEEEEH SRR LB RERREE

[

Remote Tools DStore 5..gtrn01): (100%)

=0

stddef.h -
openmpi/ompi/mpi
OMPI_MPL_H
OMPI_STDC_HEADEF
OMPI_HAVE_SYS_TIN
OMPI_HAVE_LONG_L
OMPLSIZEOF BOOL
OMPLSIZEQOF_INT
OMPI_HAVE_FORTR#
OMPI_HAVE_FORTRA
OMPI_HAVE_FORTRY
OMPI_HAVE_FORTRA
OMPI_HAVE_FORTR#
OMPI_HAVE_FORTRA
OMPI_HAVE_FORTRL
OMPLHAVE_FORTRY
OMPI_HAVE_FORTRA
OMPI_HAVE_FORTR#
OMPI_HAVE_FORTRA
OMPI_HAVE_FORTRY
OMPI_HAVE_FORTRA
OMPLMPL_OFFSET_1 ~
»

= Problems 240 Remote Call Hierarc ?g Remote Type Hierar @ Remote Shell Remote Environmen =0

& ¢ E)

= - FE -
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Building your code

4+ Let’s start our build

by doing a clean
build

+ Project=Clean...

Module 3

¥
) = g
i
I
o
=

3-57




= Remote C/C++ - mpi-queenbee/ring.c - Eclipse

File Edit Source Refactor Mavigate Search Run | Project | Window Help

scratch.

Clean all projects

o~ El o1 B v ay [ @ ESELE O- b (®E 1 E
& - 1} - o - Close Project E
{75 Project Ex 3 48 Remote s = O|| ¢ ring.c | ow Build All Ctrl+B = 018 outli
= B hed #incl Build Cenfigurations 3 ps
o,
55 mpi-bigred #.llm] Build Project u
g ring.c :_‘““; Build Working Set » = u
& Makefile me Clean... o
=
og /% =4 ¥ | Build Automatically o
g TIng-o int } s
reuting_file int 1 Properties .
7= mpi-queenbes )
[ Includes int parse_command line_args (int arge, char **argv, int my id) L
g ring.c {l
@ Makefile
ring int i;
|} ring.o int error;
reuting_file
Ntrips
Verbose = 0;
£, =1 1
-
= Clean
T ill discard all build problems and built states. The projects will be rebuilt from i+11)) > 0

lean projects selected below:

N =5 mpi-bigred
B | [¥] (=5 mpi-queenbee

Remaote Tools DStore 5...gf

Cancel




para

Build clean

+ Note output from
compiler/make

Module 3

O
L=
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O
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Build clean

+ Note output from
compiler/make

+ Ring, ring.o shouid
also appear in your
project

NES

Module 3
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para

Build clean

+ Note you can refresh
your project’s file list
— right click on
Project Explorer,
then Refresh

+ You can also refresh
specific projects/ by
right-clicking ¢n the
project itself

C

C

Module 3
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Build problems?

+ If there are problems, see:
+ Marker on editor line
+ Problems view @ et _o[Eos

puts("!!!Hello World !!!"); /% prints !!!Hello World!!! */ [A]m
return EXIT_SUCCESS;
}
/¥4
¥ Returns f(x) = 3.0%x + 2.0 stdio.h

* D O u b I e — CI i C k O n ouble evaluate(double x) stdlib.h

main{void) : int
Ilpe In Problems e 2o T
view to go to

I Ocati O n O.I: e r ro r I':'__-I-J-ru-blems £3 ) Tasks | El Console | E Properties

Resource Path Locatior Type

evaluate(double

iline 0 C/C++ Problem

C/C++ Problem
7 & Warnings (2 items)

% control reaches end of non-void fun i ) roject/s line 27 i C/C++ Problem

% unused variable 'y’ | ] '0j line 25 §C,#C++ Problem
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Build problems? Try it

+ Remove a semicolon from a line
In your “Hello World” example

+ Save file
4+ Rebuild

+ See the
Problems view

4+ Double-click on line In
Problems view to go to
location of error

4+ Fix 1t and rebuild to
continue

Module 3

gl MyHelloProject.c &
puts(" ! 11Hel

do;.lb'le evaluate(double x)
double ¢ = 2

double y

return v

|~ Problems ¥ Tasks | El Console| = Properties
gs, 0 others

Description Resource Path

rors (2 items)
@ make: *#** [src/MyHelloProject.o] MyHelloPro,
® expected” ;" before ‘return MyHelloProje /MyHelloProje
i Warnings (2 items)
# control reaches end of non-veid fu

% unused variable y’

stdio.h
stdlib.h
main(void) : int

evaluate(double

Locatior Type

C/C++ Problem
C/C++ Problem

line 27 | C/C++ Problem
line 25 | C/C++ Problem
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paratie

Running your code

+ Switch to the parallel {g=

runtime perspective

+ Window=> Open
Perspective>
Other...

Module 3

-
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Running your code

+ Switch to the parallel]

runtime perspective

+ Window=>= Open
Perspective>
Other...

4+ Choose Parallel
Runtime

+ Then press OK

Module 3




Terminology

+ The PTP Runtime perspective Is provided for
monitoring and controlling applications

+ Some terminology

+ Resource manager - Corresponds to an instance of
a resource management system (e.g. a job
scheduler). You can have multiple resource mangers
connected to different machines.

+ Queue - A queue of pending jobs

+ Job — A single run of a parallel application

+ Machine - A parallel computer system

+ Node - Some form of computational resource

+ Process - An execution unit (may be multiple
threads of execution)
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Resource Managers

+ PTP uses the term “resource manager” to refer to
any subsystem that controls the resources required
for launching a parallel job.

+ Examples:

+ Job scheduler (e.g. LoadLeveler)
+ Open MPI Runtime Environment (ORTE)

+ Each resource manager controls one target system
+ Resource Managers can be local or remote

Module 4 4-67



About PTP Icons

+ Open using legend icon in
toolbar

STARTING

- (@) STARTED
File Edit Navigate Search Project Bun Vlgdow HY <~ STOPPED
) _ ) ., SUSPENDED
- as | I Qv @ @~ O~ = @ ERROR
Machine Icons Node Icons
up [ ue & USER SHARED
DOWN [l DowN @ OTHER EXCLUSIVE
ALERT El ERROR & OTHER SHARED
£ ERROR 2 UNKNOWN 2| PROCESS RUNNNG
7. UNKNOWN % USER EXCLUSIVE [l PROCESS TERMNATED
Job Icons Process lcons
@ PENDING + STARTING
© STARTED + RUNNING
© RUNNING EXITED NORMALLY
© TERMINATED + EXITED WITH SIGNAL

SUSPENDED
ERROR
UNKNOWN

SUSFENDED
ERROR
UNKNOWN

L <=
v 49
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. Oy T |BEE PT? Runtime | (27 CVS Reposit.. ™

iE)Rn::uurLt: Mariayers &% = 0| B Censule 53 ] ! rf B~ E
Resou rce C-Build [xhallow]
mekz  all-am
managers mpice DHAVE_CONFIG_h I. g 02 : . c MF .deps/
- calc.Tpo -c -o calc.o calc.c
VIeW mv -f .deps/calc.Tpo .depsfcalc.Po
mpicc -DHAVE_CONFIG_H -I. -g -02 . - .deps/

copy.Tpo -c -0 copy.o copy.c COﬂSO|e

EEE Machines 52 mv -f .deps/copy.Tpo .depsscopy.Po .
Please select a machine Z?LZTTDSHTEEjEU::iST: d:i[tlzg.c g -02 ' .deps/‘ VIeW
mv -f .deps/diog.Tpo .depssdiag.Po
Machines mpicc -DHAVE_CONFIG_H -I. -g -02 . - .deps/
dump.Tpo -c -o dump.o dump.c
VieW mv -f .deps/dump.Tpo .depssdump.Po
mpicc -DHAVE_CONFIG_H -I. -g -02 [ init. .deps/
init.Tpo -c -o init.o init.c
mv -f .deps/init.Tpo .depssinit.Po
impicc -DHAVE_CONFIG_H -I. -g -02 3 .deps/
main.Tpo -c -o main.o main.c
mv -f .deps/main.Tpo .deps#/main.Po
o mpicc -DHAVE_CONFIG_H -I. -g -02 [ time.o -MD -MP -MF .deps/
NOde detalls Node Attributes Process Info t‘.me\.chZ —c/;? t\r-1|!e.o :;\me‘;’:_ P
A - — I mv -f .deps/time.Tpo .deps/time.Po
view At — Al mpicc -DHAVE_CONFIG_H -I. g -02 -MT tstep.o -MD -MP -MF .deps/
tstep.Tpo -c -o tstep.o tstep.c
mv -f .deps/tstep.Tpo .deps/tstep.Po
mpicc -DHAVE_CONFIG_H -I. -g -02 -MT worker.o -MD -MP -MF .deps/
worker.Tpo -c -o worker.o worker.c
mv -f .deps/worker.Tpo .deps/worker.Po
mpicc -g -02 -0 shallow calc.o copy.o diag.o dump.o init.o main.o
time.o tstep.o worker.o

Jobs VieW BB Jobs List &3 El Properties 53 [£( Problems | | Tasks| €] Error Log

State Mame Property Value

Properties
view

Writable Smart Insert

Module 4




parallel tool

Add a resource manager

+ Right click in o —
resource managers '

view, select Add
Resource

I
Manager... -
|

| |
—_—
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Add resource manager

Choose Resource Manager Type

4+ We'll add 2 resource |[EETErrrermeiae
managers for ST
queenbee — one for
OpenMPI, another )
for PBS

Cancel
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Choose Resource Manager Type

+ We'll add 2 resource [EECErEramae e
managers for Choose Resource Manager Type
queenbee — one for
OpenMPI, another |
for PBS

+ Choose OpenMPl,
then select Next

Module 3
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Open MPI connection configuration

+ Select Remote
Tools as the remote
service provider
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Open MPI connection configuration

+ Select Remote
Tools as the remote
service provider

4+ Then select the
appropriate
connection name
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Open MPI connection configuration

+ Select Remote
Tools as the remote
service provider

+ Then select the
appropriate
connection name

+ Important: be sure
to click SSH port
forwarding to
enable ssh tunneling
of connections back
to your laptop
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OpenMPI wizard

Open MFI tool configuration

Enter information to configure the Open MPI tool

+ Leave this page as
default values, select |
neXt Use default commands

Launch command:

Open MPIversion: | Auto Detect -

Debug command:

Discover comnmand: | ompi_info -a --parseable

Installation Location
| Use default location

Location: | Browse |

Cancel
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OpenMPI wizard

Open MFI tool configuration

Enter information to configure the Open MPI tool

+ Leave this page as
d efau It Val u eS b} Se I e Ct L 1. Common Resource Manager Configuration
N e X t Change any settings for the resource manager

+ Only start resource  [INEEEREEt.
manager when-you -
need it (leave
Startup unselected)

4+ Press Next

Startup

Automatically start resource manager when Eclipse starts

0
Q

v
L
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@
Jro
AAJd 10 3

a e
Open MFI tool configuration
Enter information to configure the Open MPI tool
(2 B i
COpg ™=
Td Common Resource Manager Configuration
Change any settings for the resource manager
La [ - SR ™
I
Dsg i ' .
J | Select Service Configuration
i Select a service configuration for this resource manager, or create a new one.
In O
4 4 Create a new Service Configuration

@ Add to an existing Service Configuration

Configuration Name

bigred-tg-trall

= ; Configuration Name: | Open_MPI@qgueenbee-tgtrnl1

Launch Service

Mot Configured

| queenbee-tgtrn0l

Mot Configured

I\

I

Advanced Settings...

',/7:3 < Back

lext = a Einish

||

Cancel
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Repeat for the PBS Resource
Manager

+ Right-click in the
Resource Manager
view, select Add

Resource
Manager... again
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PBS Resouce Manaqger

4+ Select PBS Resource
Manager... then
Next>
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PBS Resouce Manaqger

4+ Select PBS Resource
Manager... then
Next>

+ Select Rernote
Tools Remote
Service Provider

Module 3

Choose Resource Manager Type

| Remote Tools

| queenbee-tgtrnll

Local address for proxy connection: | localhost

@ 55H port forwarding

Launch server manually
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PBS Resouce Manaqger

+ Select PBS Resource =
Manager... then T | IS —
Next>

+ Select Rernote

Tools Remote
Service Provider

+ And appropriate
connection name

Cance
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PBS Resouce Manaqger

+ Select PBS Resource =
Manager... then T | IS —
Next>

+ Select Rernote

Tools Remote
Service Provider

+ And appropriate
connection name

+ And enable SSH-port
forwarding

Cance
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PBS Resource Manager

(1]

PBS Batch Script Confiquration

* L e ave t h e P B S B atC h Enter infermaticn to configure PBS Batch Script Templates
S C ri pt CO n fi g u rati O n Default Template: default_template
as default —

Attribute Placeholders

+ PrOVIdeS an Mame Default Value Tool Tip
opportunity to pcount ome S —|

Error_Path
1 lob_Mame Format: string up to 15
C u Sto m I Z e reS O u rce Output_Path Format: "[hostname:]¢
Resource_List.nodes The value is one or mc
m a n ag e r Resource_List.walltime 00:30:00 Format: [[h

rectinatinn Frrrmat rn
4 I

4+ Select Next |

Cancel

Module 3 3-84




paraiiel t1oo

PBS Resource Manager

PBS Batch Script Confiquration

* Le ave t h e P B S B atC h Enter infermaticn to configure PBS Batch Script Templates
SC ri pt CO n fi g u rati O n Common Resource Manager Configuration
t Change any settings for the resource manager
as defaul
Marne and description

+ Provides an e
opportunity to pecption: FEShemmmce Worooe
customize resource T ———
manager

4+ Select Next

+ Only start resource
manager manually

4+ And select Next

Module 3 3-85
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L= - = -

paraitie

= ]
-
Select Service Configuration
Select a service configuration for this resource manager, or create a new one.

4+ This time, create a

new service
configuration

4+ And select Finish

eenbee-tgtrnll

Advanced Settings...

Finish | | Cancel

3-86
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Resource managers

+ Voila! We now have
two resource
managers

Module 3
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para

<

O
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Resource managers

+ Voila! We now have
two resource
managers

Module 3
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parallel tool

Resource managers

]

+ Voila! We now have §
two resource |
managers |

+ To start a resource
manager — right clic
on the resource
manager (OpenMPA
this time), and sélec

Start Resource l
Manager ; _
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parallel too

OpenMPI Resource Manager

+ Note that Resource
Manager IS now
running (green icon)
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OpenMPI Resource Manager

+ Note that Resource
Manager IS now
running (green icon)

+ Also, queenbee as a
system is denoted as
up and running
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paraiiel t1oo

OpenMPI Resource Manager

+ Note that Resource
Manager IS now
running (green icon)

+ Also, queenbee as a
system is denoted as
up and running

+ And we have one
head node available
for interactive use
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parallel too

Run Con[lgg[ation

f
!
|

4+ To run our code,
|

select Run> Run
Configurations
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Run Configuration

+ Sneaky detalil —

+ Select Parallel
Application, then

= Run Configurations

Create. manage. and run configurations

4
I
i@i
4

Configure launch settings from this dialog:
type filter text

[T] C/C++ Application
[F] Fortran Local Applicatio
= Launch Group

I

—+

Pl m 3

Filter matched 4 of 4 items

" - Press the 'New' button to create a configuration of the selected type.
=| - Press the 'Duplicate’ button to copy the selected configuration.

¥ - Press the 'Delete’ button to remove the selected configuration.

=} Parallel Application ;% - Press the ‘Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the Perspectives preference page.




Run Configuration

+ Sneaky detalil —

+ Select Parallel
Application, then

+ Select the New
button

= Run Configurations

Create. manage. and run configurations

type filter text " - Press the 'New' button to create a configuration of the selected type.

i@i
4

Configure launch settings from this dialog:

[T] C/C++ Application
[F] Fortran Local Applicatio
= Launch Group

I

=| - Press the 'Duplicate’ button to copy the selected configuration.
¥ - Press the 'Delete’ button to remove the selected configuration.
=} Parallel Application o - Press the Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the Perspectives preference page.

q T I
Filter matched 4 of 4 items
|,‘?‘-: Fun




Run Configuration

+ Sneaky detalil —

+ Select Parallel
Application, then

+ Select the New
button

= Run Configurations

Create. manage. and run configurations

type filter text " - Press the 'New' button to create a configuration of the selected type.

i@i
4

Configure launch settings from this dialog:

[T] C/C++ Application
[F] Fortran Local Applicatio
= Launch Group

I

=| - Press the 'Duplicate’ button to copy the selected configuration.
¥ - Press the 'Delete’ button to remove the selected configuration.
=} Parallel Application o - Press the Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the Perspectives preference page.

q T I
Filter matched 4 of 4 items
|,‘?‘-: Fun
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Run Configuration

= Run Configurations

+ Sneaky detalil — L .

= Run Configurations

+ Se I eCt P aral I e I Create, manage. and run configurations
- - @ Mo Resource Manager has been selected
Application, then
=R | = 3e v Name:  mpi-queenbee

+ Se I eCt th e N eW type filter text B¢ Resources - FE) Application | ¢9= Arguments | B Environment | Synchronize | % Debugger| t

Le| C/C++ Application Resource Manager: |

CUtERy gm0
+ Now need to setup |[IEE
the Resource
Manager (pull dowi
resource manager
menu)

Filter matched 5 of 5 items

@




Run Configuration

+ Sneaky detalil —

+ Select Parallel
Application, then

- E— O B e o e W e -

= Run Configurations

Create. manage. and run configurations

= Run Configurations

Create, manage. and run configurations

3 No Resource Manager has been selected

w | H,

Emphasis . T Headingl 1 Heading 2 | | LNANJE ||EQIT

+ Select the New
button

+ Now need to setup
the Resource
Manager (pull dow
resource manager
menu)
+ Choose OpenMPI

= Run Configurations

Create. manage. and run configurations

@ Mo Resource Manager has been selected

1 EIEE

type filter text

Name:  mpi-queenbee

EHResources FE] Application | #9= Arguments | B Environment | Synchronize| &5 Debugger| !

[E] C/C++ Application

[¥] Fortran Local Application
@ Launch Group

E} Parallel Application

8= mpi-queenbee

Resource Manager: [

Open_MPI@queenbee-tgtrn0l
* PBS@queenbee-tgtrn0l

Launch Attri




= Run Configurations

Create, manage, and run configurations

@ [Application]: Application program is not specified

TEX| B3
type filter text
[E] C/C++ Application
[F] Fortran Local Application
= Launch Group
8=} Parallel Application
2 L

MName: mpi-queenbee

&= Resources ) Application | 9= Arguments | B Environment | Synchronize | & Debuggr

Resource Manager: |§Open_MPI@queenbee-tgtrnUl

Launch Attributes

Filter matched 5 of 5 items

Options
By node
Prefi:

Hosts
Host file:

Host list:

Mumber of processes:

Basic Open MPI | Advanced Open MPI

By slot

Mo oversubscribe

Mo local




OpenMPI Configurati

[

= Run Configurations

Create, manage, and run configurations

@ [Application]: Application program is not specified

-

+ Note that the M
OpenMPI has both

@ [Application]: Application program is not specified

basic and advanced e

s 7 Name: mpi-queenbee

att r i b teS type filter text 8= Resources ) Application| (9= Arguments| g Environment | Synchronize | %5 Deb
u e [E] C/C++ Application

Resource Manager: | Open_MPI@queenbee-tgtrnll

[¥] Fortran Local Application

+ We'll stick with basic |t

5=} mpi-queenbee Basic Open MPI | Advanced Open MPI

for today

+ Configure 2
Processes -
+ And allocate “by slot”

Mo oversubscribe MNo local

Filter matched 5 of 5 items




OpenMPI Configuration

= Run Configurations

4+ Note that the
OpenMPI has both
basic and advanced
attributes...
+ We'll stick with basic
for today
+ Configure 2
processes
+ And allocate “by slot”

+ Select the
Application tab

o — - B e o W

Create, manage, and run configurations

@ [Application]: Application program is not specified

-
= Run Configurations

Create, manage. and run configurations

@ [Application]: Application program is not specified

e = —*l, = .
= 3{| e MName: mpi-queenbee

type filter text 8= Resources ) Appljcation | (9= Arguments| g Environment | Synchronize | %5 Deb

[e] C/C++ Application Resource Manager:

pen_MPI@queenbee-tgtrmil

[¥] Fortran Local Application
= Launch Group

53 Parallel Application

5=} mpi-queenbee

Host file:

Hostlist: | g1

Filter matched 5 of 5 items

@

Mo oversubscribe MNo local




OpenMPIl Configuration

= Run Configurations

Create. manage. and run configurations

@ Application program is not specified

+ Browse for the
application code

TE X | = G v Name: mpi-queenbee

type filter text 8} Resources | ] Application . 6= Arguments| B Envirenment | Synchronize| %% Debugger| &

T=feieusnplication Parallel Project:

[F| Fortran Local Application

@ Launch Group

&=} Parallel Application Application program:
8=} mpi-queenbee

mpi-gqueenbee

Copy executable from local filesystem

Path to the local file:

/| Display output from all processes in a console view

Filter matched 5 of 5 items




= Run Configurations

Create. manage. and run configurations

@ Application program is not specified
F

= .
= browse File

TBX| B
type filter text
MTfEeieustiplid Select file:

[F] Fortran Local
@ Launch Group]
8=} Parallel Applig

&=} mpi-quee

Fhemeftgtrmll mpifring

.cproject
nfs000000000161c1410000001 2
nfs000000000161 c42200000019
= .project
Makefile

- | ring

I, ring.c

[ord ring.oc
routing_file

Filter matched 5 of 5 if

QK

poer| &

Cancel




OpenMPIl Configuration

= Run Configurations

Aalbh boae

Create, manage. and run configurations

‘ We 7 I I n e e d to Create a configuration to launch a parallel application in Parallel Perspective

4 [T -+ . "
= ?'i| = S Name: mpi-queenbee

CO nfi g u re th e t}-piilterrtact - &4 Resources | [E] Application [69= Arguments EW%‘; Debugger ./ Soi
e on ———

debugger as well

+ Select debugger tab

o

Debugger: | SDM

= Launch Group
8=} Para .
5} mpi-queenbes Debugger Options

Path to debugger executable:
/home/jalameda/helios.proxies/org.eclipse.ptp.linuwc86_64_4.0.0.201006142322/bin/sdm
Debugger session address:

localhost

Filter matched 5 of 5 items |




OpenMPIl Configuration

= Run Configurations

Aalbh boae

Create, manage. and run configurations

‘ We 7 I I n e e d to Create a configuration to launch a parallel application in Parallel Perspective

4 [T -+ . "
= ?'i| = S Name: mpi-queenbee

CO nfl g u re t h e type filter text &} Resources Application |#= Arguments F&Wﬁ Debugger - B Sou
[E] C/C++ Application

[¥] Fortran Local Application

ebugger as we

g g /home/jalameda/helios.proxies/org.eclipse.ptp.linuwcx86_64_4.0.0.201006142322/bin/sdm

1 1 Debugger session address:
P
+ Select SDM debugge

o

Debugger: | SDM

5} mpi-queenbes ebugger Options

8=} Para
Path to debugger executable:
localhost

Filter matched 5 of 5 items |




OpenMPIl Configuration

Aalbh boae

= Run Configurations
i -

Create, manage. and run configurations

‘ We 7 I I n e e d to Create a configuration to launch a parallel application in Parallel Perspective

4 [T -+ . "
= ?'i| = S Name: mpi-queenbee

CO nfl g u re t h e type filter text &} Resources Application |#= Arguments F&Wﬁ Debugger - B Sou
[E] C/C++ Application

[¥] Fortran Local Application

ebugger as we

g g /home/jalameda/helios.proxies/org.eclipse.ptp.linuex86_64_4.0.0.201006142322/bin/sdm

1 1 Debugger session address:
P
+ Select SDM debugge

£ Pars
5+ mpi-queenbee
4+ Browse to the locatic
of the executables

Debugger: | SDM

ebugger Options
Path to debugger executable:

Filter matched 5 of 5 items




o B, T e, W N . B S el . B - E— O B e o e W e -

OpenMPI Conflguratlon

Aalbh boae

= Run Configurations

35 Debugger Bs Sou

Debugger: | SDM

Create, manage. and run cunflguratluns
o = X | — :%" - Name: mpi-queenbee
CO nfl g u re th e type filter text &} Resources Application [#9= Arguments | g Environment | Syn
[e] F rtran Local Application
= Launch Group
1=
+ Se I eCt d e b u g g e r tab Path to debugger executable:
/home/jalameda/helios.proxies/org.eclipse.ptp.linuex86_64_4.0.0.201006142322/bin/sdm
localhost
+ Browse to the locatic
of the executables

* We ] I I n eed t() Create a configuration to launch a parallel application in Parallel Perspective
debugger as well +
+ Select SDM debugge i
+ Press Apply

Filter matched 5 of 5 items

./‘? :j:




e B, T e, W N R A S B i o B o B B o B e B B e B e o o W B e e

OpenMPIl Configuration

Aalbh boae

= Run Configurations -

35 Debugger Bs Sou

Debugger: | SDM

+ We'll need to
configure the ul« e o i e s R e
debugger as well ggggiﬂéizaufﬁi'"“'””
+ Select debugger tab
4+ Select SDM debugge i
4+ Browse to the locatic
of the executables
+ Press Apply;,then
press Run

Filter matched 5 of 5 items

./‘? :j:
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Interactive code run

+ Note successful
completion (refer to
icons previously)

Module 3
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<
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Interactive code run

+ Note successful
completion (refer to
icons previously)

+ Code output to
console

+ Click on node to get
process information

Module 3

—
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Process information

4+ Note information on
the 2 MPI ranks

Module 3
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Process information

4+ Note information on
the 2 MPI ranks

Module 3
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Process information

4+ Note information on
the 2 MPI ranks

Module 3
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Process information

+ Note information onZ
the 2 MPI ranks
+ Rank 1
+ Rank 1 output

Module 3 3-114
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Process information

4+ Note information on E2

the 2 MPI ranks
+ Rank 1
+ Rank 1 output
+ Rank O
+ Rank O output

Module 3
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Module 5: Parallel Debugging

+ Objective

+ Learn the basics of debugging parallel programs with
PTP

+ Contents
+ Launching a parallel debug session
+ The PTP Debug Perspective
+ Controlling individual processes
+ Parallel Breakpoints
+ Terminating processes
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Launching A Debug Session

PTP Runtime - shallo

Use the drop-down next to
the debug button (bug
icon) instead of run button

Select the project to launch E:Eﬂg?jnﬁw o >
] - allons...
The debug launch will use Organize Favorites...
the same number of 22 Machifes 52 o, 0, [(f - .= A
processes that the norma' ;}1_r-1F*I;':_:.T:1:Iit|::.nc5a.uil_r_.aldu'.Dpe-1_i-1F'I|:ﬁatm_!.nc53.uiur_.edu—R::-:rt [40]
== Jpen_ abe.ncsa.uiuc.ecu u BEEEEEEEEE
IaunCh Used 10 [ () [ (N O (N

i 20 [ ) ) I I I O B
First, select Debug . EEEEEEEEEE
Configurations... to verify
the debugger settings

Mode ATribures Process Info
Attribute Weluz

Mame nadeal
Mode Mamber 0]
MNode Stats up
Cpen MPI numbar 1

5-117
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Select Debugger tab

Make sure SDM is
selected In the
Debugger dropdown

Use the Browse
button to select the
debugger executable

if required
+ If launching remotely,
the debugger
executable must also
be located remotely

Debugger session
address should not
need to be changed

Click on Debug to
launch the program

5-118

-~

Debug Configurations

Creaate, manage, and run configurations

Crezave a conlyuration w launch « parallel application in Parallel Debuy Perspective

Name: | shallow

ECJE}T Attach to Application
:.ijc.fc—:-— Postmorterm Debugg
@ Launch Group

57} Parallel Application

~DEsTmer: | SDM

&=} Resources | [E] Application |Synchronize (5 Debugger ) 09= Arguments | % Source| B§ Environment *y
B

M Stop at main() on startup

Debugger Opticns
Path to debugger executable:

€ " RER

Filter matched 6 of 15 iterns

."'_?

) fufac/train02 jsdm

Debugger session address:

localhost

"\
Browse )

Revart




The PTP

FT? Debug - shallow/main.c - Ecliose SDK

+ Paral Iel Debug o | W@y (O (2 [ o T $%PTP Debug BEBPTP Runtime [E&C/C++
Vi eW ShOWS jOb ﬁ?drdllel Debuy & I A w5 - =+ = B||% Breakpuints |52 Expressions | #- Variables 2

Open_MPl@abe.ncsa.uiuc.edu: defaultjob0 - Root [4] =1 | e

and processes Riob0 IR T —

@ arge 1

being d@bUggEd > & arg bifff248

& p [0 - 18]
3% Debug 2 & = [éa > &u [0 - 18]

¥ 8-} shallow [Parallel Application] P [0 - 18]

Debug view shows | O . S—

¥ @ Thread [1] (Suspended) L —

th readS an d .Ca.l I = 1 main(} main_c:40 2eccS
stack for individual
prOCESSGS [& main.c i 3E Outline i

floct  hinl ml; &Sy e
floct  z[n]_m]; e %
floct  dummylim|; math.h

floct dummy2[n][m_ ; mpi.h

Source V|eW floct  pi=4.*(+loat)atan](double)l.); ok

floct  tpi-plipi; decs.h
shows a current floct  ditpi/rlootyn; + morker0 - void
setup_res() : MP_Dataty

line marker for all S 3 stz e p; e ]

int master_packet[37; setup_res() - MP_Datary
pI’OCESSGS floct  p_start nl; update global ds(MFI T

floct u_start m];

Float  w_skark ml;

float psi_start[m];

float pold_start[m];

float uold_start[m];

float  wvold_start[m];

El console| 0 Memory| €] Error Log 52 |Z Problems

0~ Master SDM control




PTP Debug - shallow/main.c - Eclipse SDK

. . C o | e Q- Q- @y O 2 |2 E Y ZEPTP Debug E8PTP Runtime TEC/C++
+ B reakpo I ntS VIeW 2 Parallal Nebua 52 ST = A ey :’ 9 Breakpoints | % Expressions | = Variables 52

Open_MP@ane.ncsa.uivc.cdu: cefaul ob0d oot [4] =

shows breakpoints [ IR
1

that have been set — e bfFF248

P&p [0 - 15]

(more on this later) =2k T e F[e[e ~=0) rou (0 - 15|

vﬁsfanowmau- TR F oy [0 - 15]
Variables view
shows the current

Val ues Of Variables Ll main.c &2 o= Outline 2
float hn][m]; ’az \\ \S @

for the currently Float  zlrlind:

float  dummyl{m]: math.h
float dummy 2 [n] [m]; mpi.h

Selected process |n ; float  pi-4.*(float)atarC{double)l.); ok

float tpi-plapi; d
ecs.h
float di=tpi/(floazim;

the Debug view ozt d-tpiCFloston ! worker) . void

irt i, i, ctunk_size, nxt, prv; + sewwip_res() - MPI_Dataty
mainfint, char*])

Outline view (from [N setup.res0 WP Dataty

ot usturt[n], vpdate_gylobal_ds{MPI_C

CDT) of source s

float pold_start[m];
Code float uold_start[m];
float  vold_start[m];

El console | 0 Memory| ] Error Log 22 |Z. Problems

Master SDM control




The buttonS in the PTP Debug - shallow/main.c - Eclips

Parallel Debug VieW | “Tw oo ﬁvfxvlg' Ti_ﬁi’T _: - ] l‘. g i =

control groups of i Parallel Debug &2 ~>. X % @ £ e e
Open_MPlDabe.ncsa.uiuc.edu: defaiilsbe R

processes

Click on the Step Over
button

Observe that all process

%5 Debug &

¥ [5hal|ow [Parallel Application]

icons Change to green, v &2 Process )
then baCk to yeIIOW ¥ ;7 Thread [1] (Suspended)

Notice that the current

line marker has moved to [l

= float z[n][m];
the next source line Float  dummyl(a];
float dummy2[n][m];
float pi=4.*(float)atan({double}l.);
flogt  tpi=pi+pi;
floaz di=tpi/{float)m;
floa:  di=tpi/(floatin;:
int 1, j, chunk_size, nxt, prv;

int master_packet[4];
floa:  p_start[ml;
floaz u_start[m];
Floa:  v_start[m];
floaz psi_start[m];
floaz pold_stark[m];
fFloaz uold_stark[m];
floa:  vold_stark[m];




&00 PTP Debug - shallow/main.c - Eclipse SDK

+ The buttons in the (5l o6 %-0-2-%- |O- = - G 5 BRPTP §

¥ fz}+ = O || % Breakpoints | &7

Debug view are used £2 Parallel Debug 23 L IEEEITTIEEIr:

Open_MPl@abe.ncsa.uiuc.edu: default:;job0 - Root [4]

to control an N
individual process, in & arge

F < argv

this case process 0 > oo

#;S‘Debugﬁg I 7 = | & P&y

Click the Step Over v shallow [Parallel Applicasien

g T ouspended) il pSir ,
bUttOn ¥ @ Thread [1] (Suspended) ¢
.

You will now see two

current line markers,
the first shows the €] main.c 52

L. flcat h[n][m];
position of process O, flooy gt
the second shows the flont  oiot *Cricat cton(CdobledL.):

float tpi=pl+pl;

positions of processes 7 fleat dieepi/Cricatm,

flcat di=tpil/(floatln;
1—3 int 1, j, chunk_size, nxt, prv;

int master_packet[4];
float p_start[m];
float u_start[m];
float v_start[m];
float psi_start[m];
float pold_start[m];
flogt  wold_start[m];
fleat  wold_start[m]:
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Current Line Marker

4+ The current line marker I1s used to show the

current location of suspended processes

+ In traditional programs, there is a single
current line marker (the exception to this is

multi-threaded programs)

+ In parallel programs, there is a current line

marker for every process

+ The PTP debugger shows one current line
marker for every group of processes at the

same location
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Colors And Markers

|| main.c &3

The highlight color depends on bt proc_cnt;
the processes suspended at
that line: .p :Ill;i:ir_lm F.Lup;iﬁm;_ﬁnnw &proc_cnt);
MPI_Comm_rank{MPI_COMM_WORLD, &tid};
+ Blue: All registered process(es) T ——
+ Orange: All unregistered " fprintf(stderr, "must have at least 2 processes, not d\n', proc_cntd;
process(es) e 1

+ Green: Registered or unregistered
process with no source line (e.g.
suspended in a library routine)

Multiple processes marker

The marker depends on the
type of process stopped at that Registered process marker
location

» | Un-registered process marker
Hover over marker for more

details about the prO(_:esses Multiple markers at this line
suspend at that location -Suspended on unregistered process: 2

-Suspended on registered process: 1

Module 5 5-124



Breakpoints

+ Apply only to processes in the particular set that is
active in the Parallel Debug view when the breakpoint
IS created

+ Breakpoints are colored depending on the active
process set and the set the breakpoint applies to:

+ Green indicates the breakpoint set is the same
as the active set.

+ indicates some processes in the breakpoint set are
also in the active set (i.e. the process sets overlap)

+ Yellow indicates the breakpoint set is different from the
active set (i.e. the process sets are disjoint)

+ When the job completes, the breakpoints are
automatically removed

else{
print

MPI_Final
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+ Select the process set that
the breakpoint should apply
to, in this case, the workers
set

Double-click on the left edge
of an editor window, at the
line on which you want to set
the breakpoint, or right click

and use the Parallel
Breakpoint» Toggle
Breakpoint context menu

The breakpoint is displayed
on the marker bar

Lo NN PTF Debug - shallcw/main.c - Eclipse SDK

Cir = | mt | R iﬁ"iﬁ vy | O = A B i T

% Parallel Debug 22 BB R e 0| {Fr F {4 |2+ = O [% Break
COpen_MPI@abe.ncsa.vive.eda: default job0 - workers [3]

£3job0 1 - v[‘

%5 Debug 2

¥ &} shallow [Parallel Application]
¥ &% Process 3 (Suspenced)
¥ % Thread [1] (Suspended)
1 maini) main.c:71 2d&0

.| main.c &2

MPI_Finolize();
return 1;

}

& if (nl'{. (proc_ent - 133 1- 0 3
{
if ( +tid a3
fprintf{stderr, "{number of processes - 1% nust be a nultiple of %BdWwn",

MPI_Finalize();
return 1;

}

if (tid 1= @) {
worker();

El console| @ Merary ) Frrarleg 32 2. Problems

Writable Smart Insert 7312
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Global Breakpoints

+ Apply to all processes and all jobs

+ Used for gaining control at debugger startup

+ To create a global breakpoint

+ First make sure that no jobs are selected (click in white

part of jobs view if necessary)

+ Double-click on the left edge of an editor window

+ Note that if a job is selected, the breakpoint will apply to

the current set

if (my rank 1= 6) {

/¥ create mescage ¥/

sprintf(message, "Greetin

S 24 Module 5




4+ Click on the Terminate
icon in the Parallel
Debug view to
terminate all processes
In the active set

Make sure the Root set
Is active if you want to

terminate all processes

You can also use the
terminate icon in the
Debug view to
terminate the currently
selected process

THE A" A A RN & LR

i=fame Dednaeid >
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Other CDT features

+ Searching

+ Open Declaration / hyperlinking between files

IN the editor

+ Rename in file (in-place in editor)

+ Refactoring
+ Rename refactoring / Preview panes
+ Extract Constant refactoring
+ Other refactorings in CDT
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Language-Based Searching

[ Search | Project Window
&7 Search... Ctrl+H
¥ File...

Text

C/C++...

g Fortran...

— Search

+ “Knows” what things can
Search sring ( - any string, - any character be declared in each

get” v [ Case sensitive language (functions,

Seatch For Limit To variables, classes,

Class / Struct || Function Variable Declarations Definitions

Union | Method Field | References All Occurrences m Od u Ies y etC -)

Enumeration Enumerator Mamespace

A el o Cal g Co 7 = 35 = o] B
y File Search ++ Search | B Fortran Search | 457 Java Search | ™" Plug-in Search

Typedef Macro Any Element

+ E.g., search for every call
Selected rescurces Enclosing projects to a functlon Whose name
starts with “get”

+ Search can be project- or
workspace-wide
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Open Declaration
Need this for C

¥ gauselim.fa0 &7

Jumps to the declaration
of a variable, function,
etc., even if it's in a Wr-_itr: (%, =) 'I; I-i.at.:;;-:: '
different file call mtxrd (-----

call mocEwrt

4= . T ]

Right-click on an identifier write (*,
Click Open Declaration write (%, *

call wvotrd| Ijjpen Declaration

call votwrt - . .
" Show In \ Alt+Shift+W »

Tip: Open Declaration works
in C/C++, and it works in
Fortran, but it cannot jump
“across languages”
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Rename Refactoring

+ Changes the name of a variable, function,

etc., including every use
(change is semantic, not textual, and can be workspace-wide)

+ Only proceeds if the new name will be legal

(aware of scoping rules, namespaces, etc.)

e C/C++ - MyHelloProject/src/MyHelloP1 + Select C/C++ Perspective
File Edit Source Navigate Search Proje + Open a source file

Rename... Shift +AILHR + Click in editor view on declaration of
|~ v fo <o~ Extract Local Variable Shift+Alt+L a variable

Extract Constant... Alt+C + Select menu item
Extract Function... Shift+Alt+M Refactor» Rename

Hide Metd...
4+ Or use context menu

+ Enter new name

I/ Project Explorer
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CDT Rename In File

4+ Position the caret
over an identifier.

4+ Press Ctri+1

(Command+1 on Mac).

+ Enter a new name.
Changes are
propagated within

the file as you type.

Module 3

L] example.cc 53

int getX();
void setX({int =x);

private:

Module 3
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Module 8: Other Tools and
Wrap-up

+ ODbjective
4+ How to find more information on PTP
+ Learn about other tools related to PTP
+ See PTP upcoming features

+ Contents
+ Links to other tools, including performance tools
+ Planned features for new versions of PTP
+ Additional documentation
+ How to get involved
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NCSA

M HPC Workbench

+ Tools for NCSA Blue Waters
e
+ Sustained Petaflop system

+ Based on Eclipse and PTP

+ Includes some related tools WE*S

4+ Performance tools SUSTAINED p[us[:
+ Scalable debugger

+ Workflow tools
(https://wiki.ncsa.uiuc.edu/display/MRDPUB/MRD
+Public+Space+Home+Page)

+ Part of the enhanced computational environment
described at:
http://www.ncsa.illinois.edu/BlueWaters/ece.html

8-135 Module 8



paraiiel t1oo

Online Information

+ Information about PTP
+ Main web site for downloads, documentation, etc.
+ http://eclipse.org/ptp
+ Developers’ wiki for designs, planning, meetings, etc.
+ http://wiki.eclipse.org/PTP

+ Articles and other documents
+ http://wiki.eclipse.org/PTP/articles

+ Information about Photran

+ Main web site for downloads, documentation, etc.
+ http://eclipse.org/photran

+ User’s manuals
+ http://wiki.eclipse.org/PTP/photran/documentation
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Mailing Lists

+ PTP Mailing lists
+ Major announcements (new releases, etc.) - low volume
+ http://dev.eclipse.org/mailman/listinfo/ptp-announce

+ User discussion and queries - medium volume
+ http://dev.eclipse.org/mailman/listinfo/ptp-user

+ Developer discussions - high volume
+ http://dev.eclipse.org/mailman/listinfo/ptp-dev
+ Photran Mailing lists
+ User discussion and queries
+ http://dev.eclipse.org/mailman/listinfo/photran

+ Developer discussions —
+ http://dev.eclipse.org/mailman/listinfo/photran-dev
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Getting Involved

+ See http://eclipse.org/ptp
+ Read the developer documentation on the wiki
+ Join the mailing lists

+ Attend the monthly developer meetings
+ Teleconference each second Tuesday, 1:00 pm ET

+ PTP will only succeed with your participation!
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