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paratiel-tools platform

Tutorial Outline

Time Module Topics Presenter
(Tentative)
1:30-2:00 Eclipse Installation + Installation of Eclipse and PTP Jeff/Jay
Intro/Overview + Eclipse overview
2:00-2:45 Eclipse basics + Synchronized projects Jeff

+ Git support
4+ Editor features

2:45-3:15 BREAK
3:15-3:30 (continue Basics) Jeff
3:30-4:30 Build & Run (1:00) + GUI terminal Jay
+ Building with Make
+ Target system configurations
+ Launching a parallel application
+ Modules/environment mgmt
+ Wrap-up

Installation instructions (and these slides) are available at
http://wiki.eclipse.org/PTP/tutorials/XSEDE15
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Final Slides, Installation
Instructions

+Please go to
http://wiki.eclipse.org/PTP/tutorial
s/XSEDE15 for slides and
Installation instructions

+Local copy of downloads:
http://dns.conference.xsede.org/
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Installation
+ Objective
+ To learn how to install Eclipse and PTP
4+ Contents

+ System Prerequisites

+ Eclipse Download and Installation of “Eclipse for
Parallel Application Developers”

4+ Installation Confirmation

+ Updating the PTP within your Eclipse to the latest
release

Installation Install-1
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System Prerequisites

+ Local system (running Eclipse)
+ Linux (Just about any version)
+ MacOSX (10.5 Leopard or higher)
+ Windows (XP on)

+ Java: Eclipse requires Sun or IBM Java
+ Only need Java runtime environment (JRE)
+ Java 1.7 or higher
+Java 1.7 is the same as JRE Version 7

+ The GNU Java Compiler (GCJ), which comes standard
on Linux, will not work!

+ OpenJDK, distributed with some Linux distributions,
comes closer to working, but should not be used.

+ See http://wiki.eclipse.org/PTP/installjava

Installation Install-2
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Eclipse Packages

+ The current version of Eclipse (4.5) is also
known as “Mars”

+ Eclipse Is available in a number of different
packages for different kinds of development
+ http://eclipse.org/downloads
+ For PTP, we recommend the all-in-one .1 see
download: e
+ Eclipse for Parallel Application Developers for update

'E‘ Eclipse for Parallel Application Developers

" Downloaded 46,871 Times Details

We often call this the “Parallel Package”

Installation Install-3
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New! Parallel Package updated

+ The public Parallel Package on eclipse.org/downloads is only
updated three times yearly

+ We are now building updated all-in-one packages with new
releases of PTP already installed.

+ You can use this, or just update the original one
+ See next slides for updating...

To use already-updated package:

+ Go to http://eclipse.org/ptp/downloads.php

+ Under File Downloads:

+ Click on the link, and on the file downloads page, see
Parallel Application Developers Package and download
the appropriate file for your platform

+ Mac OS X

+ Linux X86 and X86_ 64

+ Windows x86 and x86 64
+ Unzip or untar it

Installation Install-4
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—_——

Exercise =

1. Download the “Eclipse for Parallel Application
Developers” package to your laptop

+ Your tutorial instructions will provide the location of
the package

+ Make sure you match the architecture with that of
your laptop
2. If your machine is Linux or Mac OS X, untar
the file

+ On Mac OS X you can just double-click in the Finder
If your machine is Windows, unzip the file

. This creates an eclipse folder containing the
executable as well as other support files and
folders

el

Installation Install-5
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Starting Eclipse

4+ Linux

+ From a terminal window, enter
“<eclipse_installation path>/eclipse/eclipse &”

+ Mac OS X
+ From finder, open the eclipse folder where you installed
+ Double-click on the Eclipse application
+ Or from a terminal window

+ Windows

+ Open the eclipse folder eC“pse

+ Double-click on the eclipse executable

Installation Install-6
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Specifying A Workspace

+ Eclipse prompts for a workspace location at
startup time

+ The workspace contains all user-defined data
+ Projects and resources such as folders and files
+ The default workspace location is fine for this tutorial

Yela Workspace Launcher

The p ro m pt Can be Select a workspace
tu rned Off C i'l_sre __-mE_ your projects in a folder called a W'?n'ksr:lmze.

yose a workspace folder to use for this session.

ace: | fUsers/beth/Documents fworkspace

se this as the default and do not ask again

Installation Install-7
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Eclipse Welcome Page

+ Displayed when Eclipse is run for the first time
Select “Workbench”

Samples

_ Install-8
Installation
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Checking for PTP Updates

+ From time-to-time there may be newer PTP
releases than the Mars release
+ Mars and “Parallel package” updates are released only
INn September and February
+ PTP maintains its own update site with the
most recent release

+ Bug fix releases can be more frequent than base
Eclipse (e.g. Luna), and what is within the parallel
package

+ You must enable (and install from) the PTP-
specific update site before the updates will be
found

Installation Install-9
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Updating PTP

+ Now select Help>Install New Software...

+ In the Work With: dropdown box, select this update site,
or enter it:
http://download.eclipse.org/tools/ptp/updates/mars

Install

Available Software

Check the items that you wish to install.

PTP - http:/ /downlcad.eclipse.org/tools/ptpfupdates/luna T

Find more software by working with the "Available Software Sites” preferences.

Wersion
- 00 Fortran Development Tools (Photran)
- 000 Parallel Tools Platform
- 0 Remote Development Tools

Ul Remote Services

Select All Deselect All

Details

Installation Install-10
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Updating PTP (2)

+ Easiest option is to “Select All” - which updates existing
PTP features and adds a few more

Marme
| WUl Fortran Development Tools (Photran)
00 Parallel Tools Platform

>
| Pl Remote Development Tools
>

U Remote Services

Note: for this tutorial, this installs extra features we’ll
refer to later anyway (TAU, PerfSuite)

+ Select Next to continue updating PTP
4+ Select Next to confirm features to install

Installation Install-11
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Updating PTP (3)

+ Accept the License agreement and select Finish

Installing Software

1 Installing Software

Installing org.eclipse.ptp.pldt.upc
_ | Always run in background

Installation Install-12
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Updating PTP - restart

+ Select Yes when prompted to restart Eclipse

a8 nr Software Updates

| You will need to restart Eclipse for the changes to take effect. Would you like to

restart now?

Installation Install-13
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Updating Individual Features

+ It's also possible (but a bit tedious) to update all the PTP

features without adding any new features
+ Open each feature and check the ones you want to update

+ Icons indicate: Grey plug: already installed O =:E|;:=F'TF' Parallel
Double arrow: can be updated i %, PTP Parallel

Color plug: Not installed yet B Lk PTP Parallel

+ Note: if network is slow, consider unchecking:

IET Contact all update sites during install to find required software

Installation Install-14
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Restart after Install

+ If any new top-level features
are installed, they will be
shown on the welcome screen

+ We only updated PTP, so we
land back at C/C++
Perspective

+ Help>=About or Eclipse > About Eclipse ...
will indicate the release of PTP installed

+ Further Help>=Check for Updates will find future updates on
the PTP Update site

Installation Install-15



AWN

paratiel-tools platform

Exercise

. Launch Eclipse and select the default

workspace

. Configure Eclipse to check for PTP updates
. Update all PTP features to the latest level

Install the optional features of PTP, including
TAU and PerfSuite

Selecting all features accomplishes 3. and 4.

. Restart Eclipse once the installation is

completed

Installation Install-16
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Introduction
+ ODbjective
+ To introduce the Eclipse platform and PTP
4+ Contents

+ New and Improved Features
+ What is Eclipse?
+ What is PTP?

Introduction Intro-0
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What is Eclipse?

+ A vendor-neutral open-source workbench for
multi-language development

+ A extensible platform for tool integration

+ Plug-in based framework to create, integrate
and utilize software tools

Platform

User
WII!!!!!II IIHHHHHII IIHH%HHII IIIIIIIII IIIHHHIII

Introduction Intro-1
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Eclipse Features

+ Full development lifecycle support

+ Revision control integration (CVS, SVN, Git)
+ Project dependency management

+ Incremental building

+ Content assistance

+ Context sensitive help

+ Language sensitive searching

+ Multi-language support

+ Debugging

Introduction Intro-2
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Parallel Tools Platform (PTP)

+ The Parallel Tools Platform aims to provide a highly

iIntegrated environment specifically designed for parallel
application development

+ Features include:

+ An integrated development environment (IDE) that

supports a wide range of parallel archltectures and runtime
systems T —

+ A scalable parallel debugger

+ Parallel programming tools
(MPI, OpenMP, UPC, etc.) _
+ Support for the integration e S e
of parallel tools

+ An environment that simplifies the
end-user interaction with parallel systems |-

+ http://www.eclipse.org/ptp

Introduction Intro-3
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Eclipse PTP Family of Tools

Coding & Analysis Launching &
e = "HH'

S LT
:[ﬂﬂﬂlﬂlﬂﬂﬂlﬁmﬂmﬂﬂ mmmmmmlwnl

= I IHI 11 IHIII LA IIII“ IIIII
HWH |

Performance Tuning Parallel Debugging

Introduction (TAU, PerfSuite, ...) Intro-4
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How Eclipse Is Used

Edit/Build

Launch/Monitor _

Debugging z

Performance Tuning

Remote
Source
Code

Source
Introduction Code
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Eclipse Basics

+ Objective

+ Learn about basic Eclipse workbench concepts:
projects,

+ Learn about projects: local, synchronized, remote
+ Contents
+ Workbench components: Perspectives, Views, Editors
+ Local, remote, and synchronized projects
+ Learn how to create and manage a C project
+ Learn about Eclipse editing features

Eclipse Basics Basic-0
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Eclipse Basics

4+ A workbench contains the menus, toolbars, editors and
views that make up the main Eclipse window

+ The workbench represents
the desktop development
environment

+ Contains a set of tools >
for resource mgmt " oo

+ Provides a common way _
of navigating through view
the resources

+ Multiple workbenches
can be opened at the
same time

+ Only one workbench can view
be open on a workspace
at a time

Eclipse Basics

editor

Writable Smart Insert

perspective

Basic-1
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Perspectives

+ Perspectives define the layout of views and
editors in the workbench

+ They are task oriented, i.e. they contain
specific views for doing certain tasks:
+ C/C++ Perspective for manipulating compiled code
+ Debug Perspective for debugging applications
+ System Monitoring Perspective for monitoring
jobs
+ You can easily switch between perspectives

+ If you are on the Welcome screen now, select
“Go to Workbench” now P

Eclipse Basics Basic-2
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Switching Perspectives

+ Three ways of changing
perspectives

1. Choose the Window=>=0Open
Perspective menu option
Then choose Other...

see names)

3. Click on a
perspective
shortcut button

Eclipse Basics

L/ILGGE Help

Minimize
Zoom | =
Toggle Full Screen ~%F

New Window
New Editor

. c % Debug
Show View e Remote C/C++
Customize Perspective... 8 Remote System Explorer
Save Perspective As... & Team Synchronizing

Reset Perspective...
Close Perspective
Close All Perspectives

Navigation
Bring All to Front

2. Click on the Open Perspective button in the @r
upper right corner of
screen (hover over it to

Brs ||' beth/Docume r1
'lja -

71 Git Repository Exploring
f,fPurJII el Debug

EYTeam Synchronizing

E,Tr‘acing

2 XML

Cancel

Basic-3
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Which Perspective?

+ The current perspective is displayed in the title
bar

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

& Bl (B i—,v 'R_\v o '{-l;,.v i;uv 'l;-ll‘ ot 'i;iv Ov

Eclipse Basics Basic-4
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sou| yCproject/src/MyCproject.c - Eclipse SDK

Views

" Esic

+ 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

4+ 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 o= Outline &3

+ Views can be resized

@ main() : int

Eclipse Basics Basic-5
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Stacked Views

+ Stacked views appear as tabs

+ Selecting a tab brings that view to the
fo reg rou nd ) RemoteC,fC++—.hello;hello.c Eclipse sers/beth/ews [test0917c

[E 888 Parallel Runt... II'ﬂl’u’.rm:ue C/C. =

™5 Projec 48 Remo = 8| [c] hello.c &3 = B[ 5= outline

.
=

mainivoid) : int

#include
#include

Remote Environm

C-Build [hello]

gcc -g -0 hello hello.c

Writable Smart Insert - | Remote Tools D5tore 5...c.e

Eclipse Basics Basic-6
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Expand a View

+ Double-click on a view/editor’ s tab to fill the
workbench with its content;

+ Repeat to return to original size

) | Efr B0 e & v *
o

@b | &~ B [cfr G~

#inclu

+ Window > Reset Perspective
returns everything to original positions

Eclipse Basics Basic-7
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Help

' Search
Dynamic Help

To access help

Tips and Tricks...

+ Help>Help Contents e e
o InElgEseerel S
+ Help>=Dynamic Help |
8 0o Help - Eclipse

Install New Software...
Help Contents provides L2 ][6] ()6 127001267 |
d etai I ed h e I p O n d iffe re nt & [J] Gmail HowtoRemo..nMacOSX PTPhelp ITHC - Requ...s — Mac OS5 IBM Mac forums Southern Fla...auren Price
ECI i pse fe atu reS i n a Workbench User Guide
b rowse r Autotools Plug-in User Guide

C/C++ Development User Guide
C/C++ Library Documentation Using the hE|p system

Searc h al I OWS yo u to ChangelLog Editor User Guide

clipse Marketplace User Guide Browse topics in the Contents frame (E]) on the left. Click on a topic to have it

i i displayed. Use the Back and F d buttons to navigate within the hist: f
SearCh for help Ioca”y’ Or Git Documentation v:ef:.-:ﬁo; e the Back and Forward buttons to navigate within the history of

ortran Development User Guide

using Google or the Eclipse Searching

GNU Tools On-line Documentation

We b Site GProf User Guide To quickly locate topics on a particular s :t in the documentation, enter a query in
ibhover Developer's Guide the Search field. Use the Search frame to display the Search view. You can
- TTng Plug-in User Guide narrow the scope of your search by selecting only the sections you are interested in.

Dynamic Help shows help Mylyn Documentation

Parallel Development User Guide Synchronizing

Profiling Framework User Guide L . . o
re a. e O e C u r re n . Clicking the Show in Table of Contents button vill select that topic in the

Remote Development Tools User Guide = A ) S

- . RSE User Guide navigation tree. The Link with Contents button ( eeps the navigation tree
context (perspective, view
y y pecfile Editor User Guide

TMF Developer Guide Capabilities
etC . ) Valgrind User Guide
To show documentation about capabilities that are disabled in the application, select

the Show All Topics button (%) . This affects the table of contents and search
results.

Eclipse Basics Basic-8
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Eclipse Preferences

Preferences

+ Eclipse Preferences allow
customization of almost
:tc:-tcu:lls- lg Strings” eve ryth i n g

Build IE‘T [Parentheses) and [sguare] brackets

Code Analysis

Code Style & <Angle> brackers + To open use

Debug IET {Braces} O

Editor + Mac: Eclipse>Preferences...

Content Assist Tabulators

Folding IE‘T Tab key adjusts indentation of the current line + Othe rS:

Hovers
CUrT 65 The tab display value (currently 4) and whether spaces SE =
CCUTTEnces
ions indent lines are configured on the code style preference page. The WlndOW>Prefe rences...

current indentation mode uses tabs.

Typing

Coloring When pasting

ﬁ Ii‘T.Ad_iustir'udo':ntatic-r'u + The C/C++ preferences

Indexer In string literals

Language Mappings ™ Wrap automatically a.IIOW many Options tO be

New CDT Project Wiza

Property Pages Setting Escape text when pasting into a string literal alte red

Task Tags L
¢ cmatically indent
emplate Default Valu Automatically inden

/C++ Compiler IET New lines and braces + I n th iS exam ple you Can

XL C/C++ Language €

adjust what happens in
S the editor as you type.

@

Eclipse Basics Basic-9
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references Example

Formatter

More C/C++ preferences:
_ &R uitin , + In this example the
) [imeon Code Style preferences

7 are shown
Debug | ‘ | + These allow code to be

Editor
-Content i #include <math.h=>

Folding B O . Profile 'K&R [built-in]' automatical Iy
ot ame: [ i : formatted in different
r_l Braces White Space New Lines Control Statements Line Wrapping Comments | Ways

Ce i Preview: Show in character:

Active profile:

Syntax C

Templates

Typing Tab policy: Tabs only
File T‘”’ES Use tabs only for leading indentations y
Indexer i i #include <math.h=
La nguage Mappi Indentation size: 4

* Indent

class
public:
P

Template Default v ‘public', 'protected’, ‘private’ within class body

}SL + Co ET Declarations relative to ‘public’, 'protected’, ‘private’ i n i er) const;
X 1 ET Statements within function body x:.lr.\uble ;:; - i v const;
ET Statements within blocks double y;
Statements within "switch' body
ET Statements within ‘case’ body d(‘ub;zu:ﬂn;; i

(o 'break’ statements double dy

Declarations within "namespace’ definition return sgr

Empty lines

Eclipse Basics Basic-10
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Exercise

1. Change to a different perspective

. ExXperiment with moving and resizing views
+ Move a view from a stack to beside another view
+ Expand a view to maximize it; return to original size

. Save the perspective

. Reset the perspective

. Open Eclipse preferences
. Search for “Launching”

. Make sure the “Build (if required) before
launching” setting is disabled

N

N O O bW

Eclipse Basics Basic-11
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Optional Exercise

Best performed after learning about projects, CVS, and editors

1. Use source code formatting to format a source file, or a region
of a source file

+ Use Source>Format menu

2. In Eclipse Preferences, change the C/C++ source code style
formatter, e.g.

+ Change the indentation from 4 to 6

+ Make line wrapping not take effect until a line has a
maximum line width of 120, instead of the default 80

+ Save a (new) profile with these settings
+ Format a source file with these settings
3. Revert the file back to the original — experiment with

+ Replace with HEAD, replace with previous from local history,
or reformat using original style

Eclipse Basics Basic-12
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Creating a Synchronized Project

+ ODbjective
+ Learn how to create and use synchronized projects
+ Learn how to create a sync project
+From a source code repository in Git

+ Contents
+ Eclipse project types
+ Clone a git repository; create a synchronized project
+ Using synchronize filters
+ Remote Terminal view

Synchronized Projects Sync-0
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Project Location

4+ Local

+ Source is located on local machine, builds happen locally
+ This is the default Eclipse model

+ Synchronized

+ Source is located on both local and remote machine(s),
then kept in synchronization by Eclipse

+ Building and launching happens remotely
(can also happen locally)

+ Used mainly for scientific and supercomputing
applications

+ There are also remote-only projects, but these
have limitations and are not covered here

Synchronized Projects Sync-1
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Synchronized Projects

Writale: SmartInsert | 2616

Static

Edit Analysis

Search/Index
Navigation

Synchronize

Compute

Local source P2
code

Local

Executable
6’0/./0/
> Source code
copy
Remote

<

Synchronized Projects

Sync-2
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Revision Control Systems

(Source Code Repositories)

+ Eclipse supports a range of revision control
systems, such as CVS, Git, and Subversion (and
others)

+ These are distinct from synchronized projects

+ Revision control systems can be used In
conjunction with synchronized projects

+ Synchronized projects are typically not used for
revision control

Synchronized Projects Sync-3
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Synchronized Project Creation

4+ Local -= Remote

+ Projects start out local then are synchronized to a
remote machine

+ Three options
+ Created from scratch
+ Imported from local filesystem
+ Imported from source code repository (Git) <- this tutorial

+ Remote -> Local

+ Projects start out on remote machine then are
synchronized to the local system

+ Two options
+ Already on remote system
+ Checked out from source code repository

Synchronized Projects Sync-4



paratiel-tools platform

C, C++, and Fortran Projects
Build types

+ Makefile-based

+ Project contains its own build command — typically a
makefile (or makefiles) for building the application —
but can be any build scripts, etc.

+ Managed

+ Eclipse manages the build process, no makefile
required by the user

Synchronized Projects Sync-5
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Check out source code
from Git repository

Create Synchronized project on the local machine
at the same time.

Two steps:

+ Clone Git Repo
+ Create project files from within the clone

Synchronized Sync-6
Projects
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Clone the git repo

* Open Glt perspeCtlve /7] Git Repositories £3 = " ] o 2 B 45 ¥

+ Window > Perspective
Clone a Git repository

= Open Perspectlve = and add the clone to this
Other view

+ Select Git If there are no git repos yet

you will see this:

Select one of the following to add a repository to this view:

Hg C/C++ (default)
CVS Repository Exploring
15 Debug

* Add an existing local Git repository

% Clone a Git repository

* Create a new local Git repository

+ In the view, select
Clone a Git repository one of two ways

Synchronized Sync-7
Projects
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Specify remote git repo location

+ URI: https://github.com/xsedel4/ptp-tutorial.qgit

4+ Fill in URI and

» O 6 Clone Git Repository
Ot h e r source Git REDOS:O:YE source reposito
fields fill -
t h e m S e IveS : 1 bit@github.com:xsede14/ptp-tutorial.git
ost: ithub.com
* Se I eCt N ext> epository path: :sedel-’dptp—tutorial,git
Synchronized Sync-8

Projects
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Finish git cloning
+ Select Next> to choose the (only) branch

+ Then select Finish> to use the default git
destination (Remember this, you’'ll need it later)

3] (3] Import Projects from Git

Branch Selection
Select branches to clone from remote repository. Remote tracking
branches will be created to track updates for these branches in the remote

rennsitnr

Branches of git@github.com:xsedel4 /ptp-tutorial.git:

Deselect All

Synchronized
Projects

Finish

8 C Clone Git Repository

Local Dedjtination

Configure fge local storage location for ptp-tutorial.

Remember:

Directary: fUsers/beth/git/ptp-tutorial

Initial branch: master

Clone submodules
Configuration
Remote name: origin
Projects

Import all existing projects after clone finishes

Working sets
Add project to working sets

Working sets:

Cancel | Finish |

Sync-9



paratiel-tools platform

Import project from cloned repo

+ After repo is cloned, expand ptp-tutorial and Working
Directory

+ We are importing only
one project

4+ Select shallow

Cit - Eclipse

b = References
» ] Remotes

[Users fbeth /git/ptp-tutoria
'|III' i W N M
‘ .i
l-— shallow-+openmp

+ Right mouse,
Import Projects...

hallg
L =7 Add to Index

XK Delete =

« 1 Import Projects...

Synchronized Sync-10
Projects
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Create new project with wizard

+ Select Use the New Project Wizard to be

able to create the project as a Synchronized
C/C++ project at creation

8 06 Cloning from git@github.com:xsedel4/ptp.git

Select a wizard to use for importing projects

+ Se I eCt I: i n i S h Depending on the wizard, you may select a directory to determine the

wizard's scope

to finish the git
cloning, and you C——
will be taken to
Sync project
Info next.

(=>Working Directory - /Users/beth/git/ptp-tutorial

Synchronized

Sync-11
Projects
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New Project Wizard

[ NON ) New Project

Select a wizard

We are Creatlng the prOjeCt Create a new Synchronized C or C++ Project
directly as a Synchronized

C/C++ project

Wizards:

(=~ General
[ C/C++

+ Expand Other o ¢

= RPM

+ Select Xt e

% Other

Syn C h ro n i Z e d ¥ Synchronized C/C++ Project

E;..__ Synchronized Fortran Project

C/C++ PrOjeCt L L;}asrzgtlser;ronized Project
+ Select Next>

Cancel

Synchronized Projects Sync-12
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New Synchronized Project Wizard

New Synchronized Project

+ Enter the Project Name
+ E.g. “shallow”

+ Next we will specify the Local
Directory where the local files
are located (cloned from git)

+ Files are synchronized here, and we
will edit them locally

+ ..and the Remote Directory
where the remote files are located

+ Our remote target machine,
where we will build, run, & debug

Remote Toolchain (select 1 or more)

+ Use Modify File Filtering... if required
(see later slide)

See Next slides...
Synchronized Projects Sync-13
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L ocal and remote directories

1. For Local directory,

NOTE: UnCheCk USG defaUIt - N MNew Synchronized Project
location New Synchronized Project

and browse to the Iocatlon you Please select a project type to continue

chose for git repo

- the shallow dir beneath that Project name: | shallow

2. To specify the Remote directory,
first Create a connection to the
remote target machine by
selecting New... Connection name: | Please select a connection

Local directory: | fUsers/beth/git/ptp-tutorial {shallow Browse...

Remote directory

Remote directory:

Synchronized Sync-14
Projects
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Creating a Connection

+ I n the NeW New Connection
CO nn eCtl on d | al Og ‘ Specify properties of a new connection

+ Enter a Connection e name:

name Host information
for the remote host Host: gordon.sdsc.edu

+ Enter host name, =
user name, Public key based auth gors o 5=t & SO
and user password Passphrase:
or © Password based authentication

Password: ssssscssssseese

other credentials
4+ Select Finish

» Advanced

Synchronized Projects Sync-15
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Specifying the remote directory

+ After the connection has been specified,
back in the New Synchronized Project window..

P Mew Synchronized Project

+ For Remote directory, you can enter New Synchronized Project
i i 1 Crege eynchronized project of the selecthed Type
its location. If it does not : d proj lected e
exist, it will be created.

Froject nama:  shailow
Loral girgcinry
+ If the remote dir exists, you can select
it with the Browse... Note that this
is the first time that the Connection
information is utilized. temate diractory

Uss cefault locatan

Local directory:  Flisers/beth /gt pto-tutarial { shallow ENTwWEL,.

Connectian name trasilos

+ Later Slldes In thls SeCtlon ShOW Remote directory:  Fhome /tibbetts S shallos
how to fix Connection
iIf e.g. password or userid are
entered incorrectly B C Project Location (trestles) ,_}

Synchronized Sync-16
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Project Type & Toolchain

Choose the Project Type

4+ This tutorial’s code has its own makefile,
SO use Connection name: | trestles - New...
M akefi I e P rOj eCt> E m pty P rOj e Ct Remote directory:  /home /tibbitts/shallow Browse...

+ Otherwise, choose the type of project
you want to create

Remaote directory

Modify file filtering...

Project Type Remote Toclchain (select 1 or more)

Choose toolchain for remote build Cswcubay

Cygwin GCC
ic Library (XL UPC) yawn

+ Use a toolchain that most closely & Executable (XL C/C+-+)
ic Library(dL C/C++}
matches the remote system red Library (<L C/C+ +)

cutable (XL LUPC)
VS ic Library(¥L UPC)
V Shared Library (XL UPC)

Choose a toolchain for the local

cutable (Gnu Fortran on MacQS X)

- Local Toclchain (optional - select 0 or more)
b u I I d O PT I O NAL cutable (Gnu Fortran on Windows! -
-= Other Toelchain --

C XL Fortran) ) ~
cutable ”.BM XL Fortran) Cygwin GCC

+ This is optional if you don’t plan to build s cCCforian
- : oje Autotools Toolchain
on the local machine . TTTT Makefle Project  1BM XL Fortran Tool Chain
. ; & Empty ject - Fartran Linux Berkeley UPC
4+ This is used for advanced @ Demo - Hello World - Fortran Linuee GEC
oo o @ Demo - Hello World - Fertran usir
edltlng/SGaFChlng @ Demo - Calculate Pi - Fortran usir

Click Finish to create the project

| Finish |

Sync-17
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—_——

-w L%

—_—

Project successfully created

+ You should now see the “shallow” project in your
workspace

+ Project is synchronized

with remote host - = 0

L5 Project Explorer &3

T r— A outine s
“~__ Expand the
project root

to see the
Status area in lower right s project’s
shows Synchronization gl contents

progress:

T
7y Makefile
2 pro 3

Remote Synchronization: (19%)

0items

Synchronized Projects Sync-18
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Synchronized Project

+ Back in the Project
Explorer, decorator on
project icon indicates L[ Project Explorer &3
synchronized project

4+ Double-+ icon

== project

I1r1IIe:|"--

+ C Project w/o Sync

l_| shallow

+ Synchronlzed PrOJect

L shallow

Synchronized Projects Sync-19
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Synchronize Filters

+ If not all files in the remote project should be
synchronized, a filter can be set up

+ For example, it may not be desirable to synchronize
binary files, or large data files

4+ Filters can be created at the same time as the

project Is created

+ Click on the Modify File Filtering... button in the
New Project wizard

+ Filters can be added later

+ Right click on the project and select
Synchronize>Filter...

Synchronized Projects Sync-20
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Synchronize Filter Dialog

+ Files can be filtered individually
by selecting/unselecting them in
the File View at the top

4+ Include or exclude files based on
paths and expressions

8 0 C Add Pattern

Pattern:

Pattern Type

[_J Include '-.E.-' Exclude

Cancel

+ Suggestion: add filter for
‘shallow’ so the executable, built
on remote machine, doesn’t get
synced back

Synchronized Projects

® O O Configure Synchronize Project Filters

Select files/folders to be included in the synchronization
=| .cproject
IET =| .gitignore
=| .project
= .ptp-5ync
[ .5ettings

Show remote files

Patterns to include fexclude from the synchronization. The last
matching pattern decides the outcome.

Pattern YDE

[.praject exclude
J.cproject exclude
f.settings/ exclude
coredir.[0-9]*/ exclude
core exclude
coref include

Cancel

Sync-21



paratiel-tools platform

Synchronized Project Properties

+ Synchronized configurations
can be managed through the

Properties for shallow

- . type filter text Synchronize
project properties resoure
+ Open the project properties CICr+ Cenera restes
- - - Fortran Build
by right-clicking on the Remove
project and selecting set Active
i [ Synchronize |
P rO pe rtl eS ask ysitory CDT Build Configurations

* Se I eCt Syn C h ron i ze Walidation Default Configuration: | Default_with_Linux_GCC

+ This is the same as using the
Synchronize>Manage...
menu (2) Cancel | oK |

Restore Defaults

Synchronized Projects Sync-22
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Forcing a Resync

If Auto-sync is set, the project
should automatically resync with
remote system when things
change (e.g. after build)

Sometimes you may need to

do it explicitly

Right click on project and select
Synchronization>=Sync Active
Now

- or use the toolbar icon

Status area in lower right shows
when Synchronization occurs

Synchronized Projects

Build Configurations 3
Make Targets >
Index [ 2

ynchronize > ync Active Now

Set Active >
Manage...
Sync All Now

Validate

Show in Remote Systems view
[F] Convert to Fortran Project

Convert To... v Auto-5Sync (Global)
Run As > Auto-Sync Settings

Debug As

Profile As FI|tEI’

Remote Synchronization: (3 1%)
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Remote Terminal

There is a remote terminal that can provide a shell from within Eclipse
using the connection you created for your synchronized project

Right-Click on your synchronized project and select “Show Terminal”
Or

If view is not in your workbench:
+Select Window>Show View=>=Other... trestles
+Choose Terminal from the Terminal folder [etrain2a@trestles-login2 ~]5

In the Terminal view, click on the p
Connect button

It will use the previously configured connection from the dropdown, or
create a new one ...more in Advanced Features section...

% Problems = Tasks £ Console | Properties, ™ Terminal 1 52 '} Remote Environments
0 =LER:
(ISO-8859-1)

=] Tasks E Consolé

Remote Tools: (org.eclipse.ptp.remote.RemoteTools_trestles - CLOSED) - Encoding:

Synchronized Projects Sync-24
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Changing Remote Connection Information

+ If you need to change remote connection

iInformation (such as username or EEEE ere—
password), open Preferences Connections

+ Win/Linux: Window > Preferences [t el itoin s

+ Mac: Eclipse > Preferences elp oo e

“Install/Update
Library Hover

and use Remote Development > ——
- ternote Development
Connections

ols

e nfigurations

- Sy onized Projects
Remote Projects

@ Cancel [ ok |

Synchronized Projects Sync-25
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Remote Connections

Preferences

Connections - - TO Ed it a
Remote Services: Built-in S5H

Chametos ‘ connection:

ortran Status Cennection h Host
Help

Install/Update mzm-mmmm— + Close the

Library Howver

remote
connection first

+ Right-click and

:Run Debu;E-[s SeIeCt Edit
Restore Defaults * Change hOSt ,
@ s | Lot userid,
password,
etc.

+ Note: Remote Host may be closed/stopped
+ Any remote interaction starts it
+ No need to restart it explicitly

Synchronized Projects Sync-26
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_——

=N

Exercise

1. Create a synchronized project

+ Your login information and source directory will be
provided by the tutorial instructor

2. Observe that the project files are copied to your
workspace

3. Open a file in an editor, add a comment, and
save the file

4. Observe that the file is synchronized when you
save the file
+ Watch lower-right status area; confirm on host system

Synchronized Projects Sync-27
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Optional Exercise

1. Modify Sync filters to not bring the *.o files and
your executable back from the remote host
+ Rebuild and confirm the files don’t get copied

Synchronized Projects Sync-28
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Editor Features

+ Objective
+ Learn about Eclipse editor features

+ Contents
+ Saving
+ Editor markers
+ Setting up include paths
+ Code analysis
+ Content assistance and templates

Editor Features Editor-0
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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 by default

+ You can use Open With to
use another editor s o

+ In this case the default | & ¢ & e I e
editor is fine (double-click) | (B Paste

System Editor
Default Editor

; Source »
Move... Other...

+ 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

Editor Features Editor-1
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Saving File in Editor

+ When you change a file in the editor,
an asterisk on the editor’ s title bar
Indicates unsaved changes

+ Save the changes by using
Command/Ctrl-S or File=Save

+ Undo last change using Command/Ctrl Z

Editor Features Editor-2
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Editor and Outline View

Double-click on r——
source file

Editor will open in |Ee e e ‘ s s
main view '

#include
#include
#include

extern void worke
MPI_Datatype *

int argc;

Outline view is i
O = . float  pi=4.*{float)atan
A 2 o] [ *
shown for file In | Ao T3
) float  v[n][ml;
float psi[n][m]

ed Ito r igur 1 float  pold[n][ml;
1 float 1d[n][m];
T float ld[n][m];

float h[n][m];

Console shows e
, ; |"_ Problems |+ Ta: E Console =] Properties Remote Environments

results of build, s
local runs, etc. '

g fshallow/:

Editor Features Editor-3
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Source Code Editors & Markers

A source code editor is a ‘¢l linear_function.c &3

Spec.lal type Of edltor for I' Returns f(x) = 3.0%x + 2.C

manlpUIatlng source duilhle evaluate(double x)

code . | _ |
add semicolon to end of next line

Language features are g —-ooble y.2.3.0%%.%.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

Editor Features Editor-4
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Remote Include Paths

4+ In order for editor and build features to work
properly, Eclipse needs to know where your
Include files are located

4+ The build environment on the remote host knows
your include files etc., and will work fine without
additional information

+ But If we tell Eclipse also,

+ Then indexing, search, completion, etc. will know
where things are

+ Two methods: . manual and . discover

Editor Features Editor-5
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Set Include Paths manually

Open Project Properties
Expand C/C++ General

Select Preprocessor Include
Paths

Click GNU C, then CDT User
Setting Entries, then click B C Properties for shallow

Add t ex: Preprocessor Include Paths, Macros ete.

I n U pper rlght, SeleCt C i Configuration: Default_remote [ Active | : Manage Configurations...
File System Path in pulldown

Check Contains System e e @EEIEN o rrovcer: |
H e ad e rS o i ?:: Lm:?suii?:zll'f 5""1"'9" Setting Entries
ymoets CDT GCC Build Outpu - o

A UNC-style path specifies e \ & cor ccc suitn ¢  (Shaed)
//<C0nnectlon>/<path> % % CDT Managed Build S g Entries [ Shared |
Enter Path
//gordon/opt/openmpi/gnu/ib/incl bug Seungs  Show builtin values

Qf Enable language settings providers for this project
ude ’ . :
(1=} Add Include Directory | |
Se I eCt O K Restore Defaults

= | Include Director

| T | |1'J'.EriE|E||EE-... | Cancel

| Contains s n headers

oK || Cancel

Editor Features Editor-6
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Include Paths con’t

+ After adding include directory, it should
appear in the list

= Properties for shallow

Preprocessor Include Paths, Macros etc.

+ Add second value:

CoMiguration: | Default_with_Lin [ Active ] 'l Manage Configurations...

//gordon/usr/include
... the same way

|£5 Entries | +=NDroviders

Formatter Languages etting Entries
Indexer Assernbly
Language Mappings| GMNU

Paths and r GMU C++ neclude
rInclud: norted Entries fromWe ad Projects [ Shared |

uild Output Parser

YOU ShOUId have ; ’ &, CDT GCC Built-in Compiler Settings [ Shared |
tWO entrles- o IT Managed Build Setting Entries [ Shared ] | Move Up

uiltin Compiler Settings

Setting Entries
T - - . . ] V| Show built-in values
4 i CDT User Setting Entries now built-in value
1= f/gordon/opt/opnmpi/gnu/ib/inc RestoreDefaults | [ Apply

(=} /fgorden/usr/include

Editor Features



paratiel-tools platform

"W Include Paths con’t (3)

+ Select OK

+ The C/C++ Indexer should run
+ Lower right status area indicates it

C/C++ Indexer: (54%)

+ If not force it via Project Properties>Index>Rebuild

Editor Features Editor-8
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BB} Set Include Paths
automatically

Project Properties > C/C++ General > Preprocessor Include
Paths, Macros etc.

Select the "Providers" tab
Click on the checkbox for "Sync GCC Builtin Compiler Settings”

Open the window wider. You'll see a text box with "Command
to get compiler specs™

+ It will read

+ ${COMMAND} -E -P -v -dD ${INPUTS}

+ Change ${COMMAND?} to mpicc, and click OK
Rebuild the index

+ Right click on project, Index > Rebuild

mpi.h and its symbols should now be resolved.

Editor Features Editor-9



paratiel-tools platform

. Set include paths automatically (con’t)

Properties for shallow

> Resource
Builders
> C/C++ Build
¥ C/C++ General
¥ Code Analysis

Documentation
File Types
Formatter
Indexer
Language Mappings

Blasl

Configuration:

Preprocessor Include Pat

Profifirg-Categoriey
XL C/C++ Language Opt
> Fortran Build
Git
Linux Tools Path
Paths and Symbols
Project References
Run/Debug Settings
Synchronize
> Task Repository
Task Tags
> Validation
WikiText

Editor Features

Preprocessor Include Paths, Macros etc.

Default [ Active ] Manage Configurations...

4: Entries I 1

v {} CDT User Setting Entries
v =] Exported Entries from Referenced Projects [ Shared ]
v CDT GCC Build Output Parser
v @_ CDT GCC Built-in Compiler Settings [ Shared ]
v 5 COT Managed Build Setting Entries [ Shared ]
@_ CDT GCC Built-in Compiler Settings Cygwin [ Shared ]
@_CDT GCC Built-in Compiler Settings MinGW [ Shared ]
CDT XLC Build Output Parser [ Shared ]
@, CDT XLC Built-in Compiler Settings [ Shared ]

Sync GCC Build Output Parser [ Shared ]
': Sync GCC Builtin Compiler Settings
Language Settings Provider Options

Use global provider shared between projects Store entries in project settings folder (easing project migration)

Command to get compiler specs:

mpicd -E -P -v -dD S{INPUTS} Browse...

Allocate console in the Console View

Restore Defaults

Editor-10
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. Set include paths automatically (con’t)

+ You may see in lower right:
Discover compiler buil...ettings: (50%) =

+ When it’'s done, Rebuild Index (nghtmouse o]p!
prOJeCt) Build Configurations S 5 50 roperties 4 Terminal

Make Targets
Synchronize ] '
Freshen All Files

Validate Update with Modified Files
Show in Remote Systems view Re-resolve Unresolved Includes

+ The C/C++ Indexer should run
+ Lower right status area indicates it

C/C++ Indexer: (18%)

Editor Features Editor-11



paratiel-tools platform

Code Analysis (Codan)

+ If you see bug icons in the editor marker bar, they

are likely suggestions from Codan
+ If include files are set correctly, they should not appear.

+ Code checkers can flag possible errors, even if
code iIs technically correct

4+ To turn them off, use Preferences

Window > Preferences or Mac: Eclipse > Preferences

C/C++ = Code Analysis

and uncheck
all problems

gnment in condition 'x=1"

+ Select OK to som— o\
close &
Preferences &

i, Possible assignment in condition 'x=1'

+1f icons don’ t disappear:
Right mouse on Project >
Run C/C++ Code Analysis
+You can also enable/disable
this per project in Project

_ Ca=) Properties
Editor Features Uncheck all ( @ Editor-12
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Line Numbers |IntEE

1% * Commonwealth S

+ Text editors can show line numbers in the il ooyt
Ieft Column g #include <stdio.
[c] main.c &3 ) #include "decs.h™
@ * Commonwealth Scientific and Indu 3 extern void work
o o i) MPI_Dototype *
+ To turn on line ke e Doubll 5. main Carge, argv
numbering: Breakpoint Types AL
+ Right-mouse click in A SIS POt sty 5 float pied
- esource Lonngurations 30 float p[n]
the ed_ltor marker bar e . float  u[n]
(at editor left edge) Add Task...

Numbers Show Annotation iurface height)
“Show Line Numbers |

F(Jldll'lg P tion */

Preferences...

TLOGT — vOLgLnJ[mJ;
float hindlml:

Editor Features Editor-13
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Navigating to Other Files

+ On demand hyperlink
4+ In main.c line 135:

+ Hold down Command/Ctrl key
e.g. on call to initialise

+ Click on initialise to navigate
to its definition in the header file
(Exact key combination
depends on your OS)

+ E.g. Command/Ctrl and click on

initialise
+ Open declaration

+ Right-click and select Open
Declaration will also open the
file in which the element is
declared

+ E.g. in main.c line 29 right-click

on decs.h and select Open
Declaration

Editor Features

|h| decs.h

L] init.c

P, U, ¥, h, z};

for (i = 1;\1 < proc_cnt; i++) {
B; 7 = n; Jj44) {

€| main.c
26 #include <
27 #include "

29 wvoid initialise(p, u, v, psi, pold, wold, wold, di, dj, z)
20 float p[n][m];

31 float ul[n][m];

37 float v[n][m];

33 float psi[n][m];

Open Type Hierarchy F4
Open Call Hierarchy N H
Quick Outline #0
Quick Type Hierarchy #T
Explore Macro Expansion 3=
~Tab

#include =st
#include =st

int main{voi
puts{"!!
return E
} Toggle Source /Header

irld! !

Note: may need to left-click

before right-click works Editor-14
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Navigating to Remote Files

+ Note: remote includes must be set up
correctly for this to work

+ On demand hyperlink
+ In main.c line 73:
+ Ctrl-click on fprintf
+ stdio.h on remote system opens

+ Open declaration (or F3)

+ In main.c, right-click and select
Open Declaration e.g on <stdio.h>

+ File from remote system is opened.

+ Hover over editor name tab to see remote
location.

l.c| main.c ‘Th stdio.h 23

This funssh://trestles/usr/include/stdio.h ation point and
marked with __THROWT %7
extern int fprintf (FILE *__restrict __stream,
__const char *__restrict __format, ...);
/* Write formatted output to stdout.

Editor Features Editor-15
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Content Assist & Templates

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

+ Select desired completion value with cursor or mouse

Lint main(void) {
puts{"!!1Hello World!!!")}
get

=
5 L RIS LTI
.I

" __lineptr,* _ n,int __delimit

I
I
I
1
1
I
I

1 @ getenv( L char * __name) : char *
! @ getline(char * * __lineptr,* __n,FILE * __strear

@ netlaadavalidnonhles = |arawn int ne e
|

Press "~Space’ to show Template Propos

Hit ctrl-space again

+ Code Templates: type for code templates

‘for’ and Ctrl-space

17 for 1l
18 = for - for loop for (int var = @; var < max; +4var) {

-| for - for loop with temporary variable

}

More info on code templates later
Editor Features Editor-16
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Hover Help

+ Hover the mouse over a program element in
the source file to see additional information

il
72 if(geteny ()
> Name: getenv
Prototype: char * getenv (const char *name)
Description:
This function returns a string that is the value of the environment variable name. You must not modify this

L Y

string. In some non-Unix systems not using the GNU library, it might be overwritten by subsequent calls t
getenv (but not by any other library function). If the environment variable name is not defined, the value is
null pointer.

Header files:

stdlib.h

Editor Features Editor-17
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Inactive code

+ Inactive code will appear grayed out in the
CDT editor

6 #define VAL

61 #ifdef VAL

b acopy_one_to_two(VAL, ds, res.indx);

63 #else

; acopy_one_to_two({res.row, res.indx);
65 #endif

08 //#define VAL

61 #ifdef VAL

b acopy_one_to_two(VAL, ds, res.indx);

b3 #else

£ acopy_one_to_two(res.row, ds, res.indx);
65 #endif

Editor Features Editor-18
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Exercise

1. Open an editor by double clicking on a source file in the
Project Explorer

2. Use the Outline View to navigate to a different line In
the editor

3. Back in main.c, turn on line numbering

4. In main.c, ctrl-click on line 99, master packet, should
navigate to its definition in the file

5. In worker.c, line 132, hover over variable p to see info

6. Try the exercises at the end of the “Basics” section, if you
haven’t already, since you now have some project/source
files to play with.

Editor Features Editor-19
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Optional Exercise

1. Type “for”, then activate content assist

+ Select the for loop with temporary variable template, insert it,
then modify the template variable

+ Surround the code you just inserted with “#if 0” and “#endif” and
observe that it is marked as inactive

4+ Save the file

2. What do these keys do in the editor?
+ Ctrl+L; Ctrl+Shift+P (do it near some brackets)
+ Ctrl+Shift+/;
+ Ctrl+Shift+Y and Ctrl+Shift+X (do it on a word or variable name
e.g.)
+ Alt+Down; Alt+Up

3. To make sure you didn’ t do any damage,

+ Select any source files you changed and do rightmouse > replace with ..
+ (if you made project from CVS) ....Latest from HEAD
+ (If you made project from remote files) ... Local History ....

+ Observe that your changes are gone.

Editor Features Editor-20



paratiel-tools platform

MPI Programming

+ Objective
+ Learn about MPI features for your source files

+ Contents
+ Using Editor features for MPI
+ MPI Help features
+ Finding MPI Artifacts
+ MPI New Project Wizards
+ MPI Barrier Analysis

MPI Programming MPI-0
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MPI1-Specific Features

+ PTP’s Parallel Language Development Tools (PLDT) has
several features specifically for developing MPI code

+ Show MPI Artifacts

+ Code completion / Content Assist
+ Context Sensitive Help for MPI

+ Hover Help

+ MPI Templates in the editor

+ MPI Barrier Analysis

+ PLDT has similar features for OpenMP, UPC,
OpenSHMEM, OpenACC

MPI Programming MPI-1
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Show MPI Artifacts

+ In Project Explorer, select a project, folder, or a

single source file
+ The analysis will be run on the selected resource(s)

+ Run the analysis by
clicking on drop-

# Show OpenMP Artifacts

down menu next to i Project 53 B relobe) P Sarer Anis
c ow Open rtifacts
the anaIyS|S button 3 " & Show OzenSHMEMArtifacts _
[ _'_': N 4> Show UPC Artifacts 5 ctdio.h
+ Select Show MPI - g

M mpi.h

ArtifaCtS : -_%”L ) ,. ! i[_ - @ mainint, ¢

Artifact Filename

*MPI_Init helloMPl.c
* MPI_Comm_rank hellaMPl.c on Cal
* MPI_Comm_size helloMPl.c 3 Function Call

Writable Smart Insert 19 : 33

MPI Programming MPI1-2
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MPI1 Artifact View

Markers indicate the
Iocati O n Of artifaCtS i n 5 () () C/C++ - shallow/main.c - Eclipse - /Users/beth/ews/testptp
ed itO r .=‘_': ) al »' aiv [l @~ T [ He Q- [O- | g b Nr=a vl [ [B3CVS Reposit...  »

The MPI Artifact View
lists the type and location
of each artifact

Navigate to source code
line by double-clicking on
the artifact

Run the analysis on
another file (or entire
project!) and its markers
will be added to the view

Click on column headings
to sort

Remove markers via |E}

>
»
>
>
>
>
»
>
»
>

Fi me

MPI Programming MPI-3
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MPI1 Editor Features

[Chcmainess gl + Code completion will show all
float  vold start[n]; 1, the possible MPI keyword

::E Ezzf_cnt; ! r'r]rlfh.h Completlons
MPI_Daotatype * res_type; meLh
stdio.h + Enter the start of a keyword

MPI_Init(hargc, Rargv); decs.h

MPI_Comm_size(MPI_COMM_WORLD, &proc_cnt); - I PP a— then preSS <Ctr|—space>

MPI_Comm_rank{MPI_COMM_WORLD, &tid);

setup_res( :
mainiint, char*[]

MPI_Barrier(MPI_Comm ) int . Blocks each task until all tasks have called it.

.}

. = i
‘s o e 020000 @ @

MPI_Buffer_detach{ veid*, int *} int [¢] main.c 53
1PI_Corr.'|rT| comm) : int float wvold_start[m];
void * buffer,int count, MPI_Dataty int proc_cnt;
MPI_Bsendivoid * buf,int count,MPI_Datatype | int tid;
MPI_Bsend initfvoid * buf.int count.MP] Dat: ¥| MPI_Datatype * res_type;

l Press "~ " to show Tamplate Pro . | MPI_Init{&argc, &argv);
MPI_Comm_ MPI_COMM_WORLD, &proc_cnt);
MPI_Comm_r MPI_COMM_WORLD, &tid);

+ Hover over MPI API

Prototyp t MPI_Comm_rank(MPI_Comm, int *}
Description:

+ D i S p I ayS th e fu n Cti O n Returns the rank of the local task in the group associated with a comn .l a
prototype and a y o
deSCFIptIOH i{f ( (n % (proc_ent - 1)) 1= 8 )

if ( tid == 8 )
fprintf(stderr, "{number of proce s - 1) must be a mu
v

—————— -

MPI Programming MPI1-4
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Context Sensitive Help

Click mouse, then press help
key when the cursor is within a

function name S 1P Conm ol )
Protoype: int MPI_Comm_rank(MPI_Comm, int =)
1 - D iption:
+ Windows: F1 key ‘F?.:h?r::;pt‘*-el:arnl: of the local task in the group associated with a com
+ Linux: ctrl-F1 key _
+ MacOS X: Help key or TR

Related Topics
+ About

Help»Dynamic Help

A help view appears (Related
Topics) which shows
additional information
(You may need to click on MPI

Click below to see help.

Some special

or view info has been
=l int r--1F'I_En:nrrurn_ran=: (MPI_Camm, int =} added for MPI

API in editor again, to APLE
pOpUlatE) 52 ® e o +Parallel
CI iCk O n th e fu n Cti O n n am e to Contents & Search Related Topics LIl Bookmarks =] Iru-::lo'::»-.:ll
see more information MPI Comm rank

Move the help view within your
Eclipse workbench, if you like, NAME
by dl’agglng |tS t|t|e tab MPI_Comm_rank — Determines the rank of the

calling process in the communicator.

MPI Programming MPI-5
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MPI Templates

+Allows quick entry of common patterns in MPI programming

MPI_Comm_rank{MPI_COMM_WORLD, &rank};
+ Example: MPT_Comm_size(MPI_COMM_WORLD, &p);
if (rank == @){ //moster task
br‘irutf-::"Hr:-'l'ln:n From process @: Num processes: %dwn",p);

MPI send-receive

4+ Enter: for (source = 1; source =< p; source++) {
= I'-1PI_F!-:»::‘-'{: 180@, MPI_CHAR, source, taog,
mpisr <ctrl-space> MPI_COMM_WORLD, &status);
+ Expands to a send-receive printf("Xs\n”, HESEREE);
pattern '
. . . else LS worker tasks
+ Highlighted variable names v create age */
can a” be Changed at once sprintf(message, "Hello from process %d!", my_rank);
_ dest = @;
+ Type mpl <Ctr|—SpaCe> <Ctr|— F* use strlen+l so that "™@' get transmitted */
Send(me e, strlen{me gel+1l, MPI_CHAR,
space> to see all templates e ot womepyge)+t, MPL-E

mpi
- mpiif - MPI_Init and Finalize
& e

-| mpisr - MPI Send Receive

Add more templates using Eclipse preferences!
C/C++>Editor=Templates
Extend to other common patterns

MPI Programming MPI-6
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MPI Barrier AnaIyS|s

printf

#4) MP1 Barr

Function [% problems | v=] Tasks | & console

main

main
main
main
main
Barrier

main
main
Barrier
main
main
main

MPI Programming

+ Verify barrier
synchronization in C/MPI
programs

+ For verified programs, lists
barrier statements that
synchronize together
(match)

+ For synchronization
errors, reports counter
example that illustrates
and explains the error

i v O H

Barrier Matching Set Function
=Wl Error main
+- U Path 1
Wi pa
=i Error main
+- Loop (dynamic number of barriers)

Local files only

MPI-7
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MPI Barrier Analysis (2)

Run the Analysis:

+ In the Project
Explorer, select the "% shallow fovs.ncsa.iuc.edul]
project (or directory, peace
or file) to analyze

L™ Project Explorer &3

+ Select the MPI OHM el 5 s
Barrier Analysis ¥ Show MPI Artifacts
action in the pU”— - i Show OpenMP Artlfacts
down menu ' :

2 Show UPC Amfacts

MPI Programming

MPI1-8
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MPI Barrier Analysis (3)

+ No Barrier Errors are found (no pop-up
Indicating error)

+ Two barriers are found

® Eclipse File Edit Source Refactor Navigate Search Project Run Window Help
|_£| C/C++ - shallow/main.c - Eclipse - fUsers/beth/ews/

L7 Project Explorer 2% = O |.¢| main.c &3
= MPI_Finalize();
return 1;

-
o,
=5 shallow [cvs.ncsa.uiuc.edu] - 1
le.c 1.1 -
if (tid 1= @) {
worker{);
MPI _Barrier{MPI_COMM_WORLDY;
MPI_Finalize();
} else {

/* master pro

Ffi MPI Barrier Matches | MPI Barriers &3

Afjaclocal.m4 1.1 Function Filename LineNo IndexNo
§ AUTHORS 1.1 B main main.c 88 1

i Changelog 1.1 U4 | main main.c 206 2
jcompile 1.1

j config.guess 1.1

MPI Programming MPI-9
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MPI Barrier Analysis Views

Ui MP1 Barriers £3 = O |/[2. Problems | v Tasks | £ Conscle | %# Barrier Matches 52 = O || %4 Barrier Errors &2 i

i ™ i ™ ||| Barrier Matching Set
=N _
Filename #) Error
................. _ - ] . &)U Path 1 (1 barrier(s))
= (= . =
A Path 2 (0 barrie

MPI Barriers view Barrier Matches view Barrier Errors view
Groups barriers that

Simply lists the barriers _
match together in a

If there are errors, a

Like MPI Artifacts view, parrier set — all counter-example
double-click to navigate processes must go shows paths with
to source code line (all  through a barrier in the ~ MiSMatched number
3 views) set to prevent a of barriers

deadlock

MPI Programming MP1-10
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Barrier Errors

4+ Let’ s cause a barrier mismatch error

+ Open worker.c in the editor by double-clicking
on it in Project Explorer

~[NEXTT;
~ker [JSTARTT;

+ At about line 125, B et

enter a barrier: 2
+ Type M P I_B B E : o © MPI_Barrier(MPI_Comm } int + Blo

ECEL @ MPI_Ecast{void*, int, MPI_Datatype, int, MPI_

1] L)
= - ! @ MPI_Bsendivoid*, int, MPI_Datatype, int, int,
+ H It Ctl _S paCe ‘I @ MPI_Bsend_initivaid®, int, MPI_Datatype, int,
. @ MPI_Buffer_attach( void®, int) int
+ Select M P | Barner 32 ® MPI_Buffer_detach( veid=, int *} int

+ Add communicator
arg MPI_COMM_WORLD and closing semicolon

MPI_Barrier(MPI_COMM_WORLD);

MPI Programming MPI-11
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Barrier Errors (2)

+ Save the file
+ Ctl-S (Mac Command-S) or File > Save
+ Tab should lose asterisk indicating file saved

. worker.c &a

+ Run barrier analysis on shallow project again
+ Select shallow

project in Project O v s G
Explorer first ¥ Show MPI Artifacts

b Show DpEﬂMF Artifacts

2y Shnw UPC Amfacts

MPI Programming MPI1-12
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Barrier Errors (3)

MPI Barrier Analysis

+ Barrier Error iS found ! Found barrier synchronization error(s)!
+ Hit OK to dismiss dialog

+ Code diverges on line 87
+ One path has 2 barriers, other has 1

Double-click

on a row in

Barrier Matching Set Function Filename ineMo  |IndexMo B_arrler E_rrors
WL Error main main.c 0 view to find

iFfiPath 1 (2 barrier(s)) i 0 the “ne |t
fFfi Barrier 1 rmain main.c g 1 .
fiBarrier 3 WOorker |wWorker.c 3 references 18]
0 the code

iffiBarrier 2 main main.c z

F MPI Barrier Matches | MPI Barriers % MPI Barrier Errors 23

MPI Programming MPI-13
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Fix Barrier Error

g worker.c &2 || main.c

4+ Fix the Barrier Error
before continuing

4+ Double-click on the

Barrier Matching Set Function IndexMNo
C = fFfiError main C 87 0
bar rl e r I n WO r ke r - C fFfiPath 1 (2 barrier(s)) 0 0
0 . UFi Barrier 1 main a3 : 1
to quickly navigate ///Barcier 3
) fFfiPath 2 (1 barrier(s))
to It fffi Barrier 2 main

+ Remove the line and save the file

+ Re-run the barrier analysis to check that it has
been fixed

MPI Programming MPI-14
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Remove Barrier Markers

+ Run Barrier Analysis again to remove the error

+ Remove the Barrier Markers via the “X” in one
of the MPI Barrier views

t£fs MPI Barrier Errors & i “ =0

Barrier Matching Set Function Filename | LineMo

fFfiError main main.c &7

MPI Programming MPI-15
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MPI New Project Wizards

+ Quick way to make a simple MPI project
+ File = New > C Project

C Project

C Project

Project name must be specified

+ “MPI Hello World”
IS good for trying out .
Eclipse for MPI

Choose file

Project name:

Project type: Toolchains:

¥ = GNU Autatools MacOSX Berkeley UPC

MacOSX CCC

XL C/C++ Tool Chain

roject
& Hello World UPC Project
& Helle World ANSI C Project
& MPI Hello World C Project
& MPI Pi C Project
& MPI Pi C++ Project
@ MPI Empty C Project
@ OpenMP Hello World C Project
& OpenMP Empty C Project

MPI Programming MPI-16
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MPI New Project Wizards (2)

+ Next> and fill in (optional) Basic Settings

+Next> and fill in MPI Project

f a project

Settings
ALTl'hc.;-r - P'|:|||-,iP-i-r-uII-.e|- - +|nc|ude path Set in MPI
' Preferences can be added to

Hello world greeting | Hello MPI World

project

MPI Project Settings

Select the MPI include path, lib name, libra
con

MPI compile command: mpicc

MPI link command:

MPI Programming MPI-17
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MPI1 New Project Wizards (3)

+ Select Finish and “MPI Hello World” project

MPI

IS created

{Users/beath /ews /testptp
v {3 i};.

#include
#include
#include

+ |.c| helloMPI.
L. hellol € " mpi.h

@ main(int, ch:

a

[Z{ Problems &2 | El Console Remate Environments

0items
Description 4| Resource

6 MP| Artifacts found

Programming MPI1-18
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MPI1 Preferences

+ Settings for MPlI New Project wizards

+ MPI Include paths, if set in MPI
Preferences, are added in MPl New
Project Wizard BB

type filter text MPl

- Mylyn

Parallel Tocls
-Debug MP1 include paths:
*External Tools
-CEM
Launch
Parallel Language Dewvelo

IZT Recognize MPI Artifacts by prefix (MPL_) alone?

MPI
Open&CC
OpenMP
OpenSHMEM
UPC
-Resource Managers
MP1 build command (C): | mpicc

MP1 build command (C++): | mpic++

IET Prompt to include MPI APIs found in other locations (C only)?

Cancel | 0K |

MPI Programming MPI-19
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_——

Exercise —

1. Find MPI artifacts in ‘shallow’ project

+ Locate all the MPI communication (send/receive)
calls

2. Use content assist to add an api call
+ E.g., Type MPI_S, hit ctl-space
3. Use hover help

4. Use a template to add an MPI code template
+ On a new line, type mpisr and ctl-space...

MPI Programming MPI1-20
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Optional Exercise =

1. Insert an MPI1_Barrier function call into one of
your source files using content assist
+ E.g. Line 125 of worker.c

2. Save the file
. Run Barrier Analysis on the project

4. Locate the source of the barrier error and
remove the statement

5. Re-run barrier analysis to observe that the
problem has been fixed

w

MPI Programming MPI-21



paratiel-tools platform
Building a Project

+ ODbjective

+ Learn how to build an MPI program on a remote
system

+ Contents
+ How to change build settings
+ How to start a build and view build output
+ How to clean and rebuild a project
+ How to do environment configuration with modules
+ How to create build targets

Building a Project Build-0
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Build Configurations

Properties for shallow

A build configuration provides the
necessary information to build the
project

The build configuration
information is specified in the
project properties

Projects can have multiple build
configurations, each configuration
specifies a different set of options
for a build

Open the properties by right-
clicking on the project name in the
Project Explorer view and
selecting Properties (bottom of
the context menu list)

Note: Fortran projects are a superset of
C/C++ projects, so they have properties
for both

Building a Project Build-1
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Build Properties (1)

+ C/C++ Build type filter text
. . P Resource
+ Main properties page Builders
: :
+ Configure the build command Build Variables
- (13 ” - E i
+ Default is “make” but this can be changed to Louaima
anything Settings
Tool Chain Editor
4+ Build Variables XL C/C++ Compiler
VC/C++ General
+ Create/manage variables that can be used in other ’gggj :2:2::‘;”
build configuration pages File Types
. Formatter
4+ Environment Indexer
. . . ) Language Mappings
+ Modify/add environment variables passed to build Paths and Symbols
Preprocessor Include Paths, Macros etc.
+ LO i N Profiling Categories
gg bg| /d b| b |d | XL C/C++ Language Options
+ Enable/disable build logging cvs

) Fortran Build
Paths and Symbols
Project References
Refactoring History
Run/Debug Settings
Synchronize

P Task Repository
Task Tags

P Validation
WikiText

Building a Project Build-2
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Build Properties (2)

® 00
Settl ngs type filter text
- . . . . . P Resource
+ Binary parser selection (used to display binaries in Builders
i
PrOJeCt Explorer) Build Variables
+ Error parser selection (used to parse the output from e
compiler commands) Settings
. . . Tool Chain Editor
+ Tool Chain settings (managed projects only) XL C/C++ Compiler
- - V¥ C/C++ General
4+ Tool Chain Editor » Code Analysis
; ; ) Documentation
+ Allows the tools in a particular tool chain to be File Types
o Formatter
modified elion
= Language Mappings
+ XL C/C++ Compller Paths and Symbols
+ Compiler settings for XL C/C++ compilers (if installed) e Categnring. e Macros et

XL C/C++ Language Options
CVvSs
+ C/C++ General/Preprocessor Include Paths... [Reisakis

Paths and Symbols
+ Set include paths here Project References

Refactoring History
Run/Debug Settings
Synchronize

P Task Repository
Task Tags

) Validation
WikiText
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Selecting Build Configuration

Multiple build configurations may be available
+ Synchronized projects will usually have a remote and a local build configuration
+ Build configurations for different architectures

The active build configuration will be used when the build button
Is selected

The Build Configurations project context menu can be used to
change the active configuration

+ Right click on project, then select the build configuration from the Build
Configurations > Set Active menu

Close Unrelated Projects

Build Configurations > Set Active » 1 Default_with_Linux_

Make Targets [ 2
Index >
>

Manage... 2 Default_with MacQSX_GCC

Build All

Clean All
Validate Build Selected...
Show in Remote Systems view P

Synchronize

Building a Project Build-4
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Building Synchronized Projects

Manage Synchronize Configurations

When the build button is selected, the

“active” build configuration will be built
on the remote system specified by the

“active” synchronize configuration

The build and synchronize configurations S —
. Default Build Configuration: | Default_with_Linux_GCC =
are I ndependent Use an environment mgffagement system to customize the

+ It is possible to change which build e g ey
configuration is active, but make sure this
makes sense on the remote system specified in
the synchronize configuration

Right mouse on Project,
Synchronize > Manage...

A build configuration can be associated
with a synchronize configuration, so that
it is automatically selected when the
synchronize configuration is changed Cancel

Add

Remowve

Set Active

CDT Build Configurations

Build Build-5



+

paratiel-tools platform

Configuring the Build Environment

Manage Synchronize Configurations

If the remote system has an
environment system (such as
Modules) installed, a custom
set of modules can be
configured for building C/C++

Add

Remove

Set Active

CODT Build Configurations

p rOJ eCtS Default Build Configuration: | Default_with_Linux_GCC

IQT Use an environment management system to customize the remote build environment

In the Manage Synchronize e
y specify environment configuration commands
f- I d 1 I I Select modules to be loaded. Environment variables configured on the Environments page of the project properties are set
CO n I g u ratl O nS Ia Og ) Se eCt beforehand and may be overwritten.

the configuration you wish to P e € = ey g, 7 = s characta:

change _,
Check Use an environment
management system to sbagus/6 112 SetDefaut
customize the remote build [
environment Reloas List

Cancel

Building a Project Build-6
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Build Environment (2)

Manage Synchronize Configurations

Select a module from the
Available Modules list and
click the Add-> button to add
them to the Selected
Modules list

Add

Remove

Set Active

CIN Build Configurations

Use the < - Re m Ove butto n to Defalt Build Configuration: | Default_with_Linux_GCC

¥ Use Yn environment management system to customize the remote build environment
re move m Od u IeS from the . I'Ll:l‘lanua y specify en\-'ir'onrr'l_ent conﬁ(.]uratin:nn commands ' -
Se I ected M Od u IeS I iSt gzl:;;ggﬁjua Stf;:: Lc;ag::&fir::;::jnment variables configured en the Environments page of the project properties are set
Use the Fi Ite r I iSt field to F{i;i:erl'lst (* = anly string, ? = any character):
qu|Ck|y flnd modules W|th a fu;u;:m« Modules Selected Modules
given name
Use the Up and Down sbaqus/.112 Set Defai
buttons to change the order of b |
the Selected Modules
Click Select Defaults to load
only those modules that are

present in a new login shell _ = _
We’ll do this for tutorial in a few slides...
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Build Environment (3)

+ When you build the project, Eclipse will
+ Open a new Bash login shell
+ Execute module purge

4+ Execute module load for each selected module
4+ Run make

+ Module commands are displayed in the Console view during build

+ Beware of modules that must be loaded in a particular order, or
that contain common paths like /bin or /usr/bin

El Console 53
CDT Build Console [shallow]

17:53:20 **** Build of configuration Default_remote for project shallow ****
make all

*##%% Fpvironment configuration script temporarily stored in AtmpSptpscript_rhMes( ##*#*#
module purge =>/dev/null Z=&1

module load cuda-4.8.17

module load cuptis4.8.17

wam Al m T amd AT alkii- E M A =i

Building a Project Build-8
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Build Environment (4)

£} Manage Synchronize Configurations "’"-_‘

For this tutorial, we
want to use gcc and
Open MPI

To get to this dialog: Right
mouse on Project,
Synchronize > Manage...

Navigate to gnu in
Available Modules
and select Add -=

Navigate to
openmpi_ib and
select Add -=

Assure the
order matches this

+ If not, use Up/Down

buttons

Building a Project

- Local Add
» trestles

| Remaove |

Set Active

CDT Build Configurations

Default Build Configuration: | Default

7Y sean envirenment management system to customize the remote build
environment
Manually specify envircnment configuration commands

Select modules to be loaded. Environment variables configured on the Environments pai
beforehand and may be overwritten,

Filter list (* = any string, 7 = any character):

Available Modules

R - gnubase/1.0
R/3.0.1 e

amber openmpi_ib/1.6.5

amber/14

apbs

Reload List

Build-9
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Start with original ‘shallow’

+ Start with original ‘shallow’ code:
+ Project checked out from git:

+Right mouse on project,
Replace With = HEAD Revision

Replace With r HEAD Revision

Restore from Local History... Git Index

Show Terminal Previous Revision

Also see Compare With ...
+ Other project:

+Right mouse on project,
Restore from local history — finds deleted files

+Right mouse on file, Compare With
or Replace With

Building a Project Build-10
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Starting the Build

+ Select the project in Project Explorer

b F'rl:l_iEl:t E::-::F|||:|FEF :: = :_ |

= shallow [ptp-tutorial master]

| calc.c

L copy.c

Lk} decs.h

+ Click on the hammer button in toolbar to run a build
using the active build configuration

Eclipse File Edit Source Refactor Navigate Search Project Run Window Help

L Project Explorer 23

+ By default, the Build Configuration assumes there is a

Makefile (or makefile) for the project
Building a Project Build-11
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Viewing the Build Output

+ Build output will be visible in console

2. Problems +: Tasks( El Console 32 Properties ™ Terminal 1 % Remote Environ [/ History - Search — O

iF ﬁ. IN: w| ™ By
CDT Build Console [shallow]
15:42:20 **** Build of configuration Default_with_Linux_GCC for project shallow ****
make all

***¥* Environment configuration script temporarily stored in /tmp/ptpscript_JRDyM8 #***#
module purge >/dev/null 2>&1

module load gnu

module load openmpi_ib

make all

Note: mpicc appears to invoke gcc

mpicc -g calc.o calc.

mpicc -g copy.o copy.

mpicc -g diag.o diag.

mpicc -g init.o init.

mpicc -g main.o main.

mpicc -g time.o time.c

mpif9@ -g -c tstep.o tstep.f90

mpicc -g -cC worker.o worker.c

mpicc -g -c -o dump.o dump.c

mpicc -g -o shallow calc.o copy.o diag.o init.o main.o time.o tstep.o worker.o dump.o -1m -lgfortran
> Shell Completed (exit code = @)

15:42:29 Build Finished (took 8s.753ms)
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Build Problems

/Users/greg/Documents /workspace

5B @C,-’C++ 5 Resource E,':'Team Synchr... _{.@:r:Parallel Debug
=g €| calc.c gt main.c =g EE Out

+ Build problems will be |[MEEEES | | MPLBarrierdHL COMLNORLD); ot
shown in a variety of _ s toet | 2 s
Ways Siline e hunk_size = n / (proc_cnt - 13; I'rIJII'II:I_I. char*[])

+ Marker on file e 1. . hid L e aleoal P D
Marker on editor line T ’ e =
Line is highlighted

Marker on overview ruler

Listed in the Problems
view

master_packet[JEND] = 1 * chunk_size - 1;

— 1)
rv = proc_cnt-1;

+ 4+ + +

nxt = i41;

master_packet [NEXT] = nxt;

h Problems ] 5 E Consele| = Properties Remote Environments |j| History
3

+ Double-click on line in o
Problems view to go
to location of error in
the editor

Path Location

ntax error bet < main.c 'shullcw line 97 ++ Problem

syntax error before "' token
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Forcing a Rebuild

Problems Tasks [l Console 53

If no Changes have been made z CDT Build Console [shallowz]
make doesn, t think a bUiId iS needed E:l’.l;azllg compiler-de it module openmpisl.4.3

Note: mpicc appears ke gcc

e.qg. if you only change the Makefile

22:84:16 Build Finished (took 4s.378ms)

Build Project

In Project Explorer, right click on
project; Select Clean Project &) Refresh

Close Project
Close Unrelated Projects

Build console will display results

CDT Build Console [shallow2]
only build of configuration
j shallow?2 **%*

e openmpils1l.4.3

Note: mpicc appears
rm -f shallow calc.o iag.o init.o main.o time.o
tstep.o worker.o dum

22:06:00 Build Finished (took 1s.535ms)

Rebuild project by clicking on
build button again

Building a Project Build-14
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Forcing a Resync

Project should resync with remote
system when things change

Sometimes you may need to

do it explicitly

Right mouse on project,
Synchronize=Sync Active Now

= New
. Golnto

Open in New Window

e Export...

Build Project
Clean Project

Status area in lower right shows palinetrih
When SynChronization OCCurS Close Unrelated Projects

Build Configurations >
Make Targets >
Index »
Set Active »
Validate

X . Manage...
Show in Remote Systems view | Sync All Now

Profiling Tools

[F Convert to Fortran Project + Auto-Sync (Global)
Convert To... Auto-Sync Settings
Profile As

Debug As

Remote Synchronization: (7 3%)

Filter...

Building a Project Build-15
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Creating Make Targets

By default
+ The build button will run “make all”
+ Cleaning a project will run “make clean”

Sometimes, other build targets are
required

Open Make Target view

Select project and click on New
Make Target button

Enter new target name

Modify build command if desired
New target will appear in view
Double click on target to activate

8

Building a Project

5= Qutline (@ Make Target 53

System Monitoring E CfC++
|

.E.k

ptp-sync Mew Make Target

settings

800 Create Make Target

Target name: | alt_all
Make Target

IET Same as the target name

Make target: alt all

Build Command

IET Use builder settings

Build command: make -f Makefile.mk
Build Settings

IET Stop on first build error

IET Run all project builders

Cancel | OK |

Build-16
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Exercise

1. Start with your ‘shallow’ project

2. Build the project

3. Edit a source file and introduce a compile error
+ In main.c, line 97, change ;" to
+ Save, rebuild, and watch the Console view
+ Use the Problems view to locate the error

+ Locate the error in the source code by double
clicking on the error in the Problems view

+ Fix the error
4. Rebuild the project and verify there are no build errors

‘(.7

Building a Project Build-17
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_——

Optional Exercise =

1. Open the Makefile in Eclipse. Note the line starting with
“tags:” — this defines a make target named tags.

2. Open the Outline view while the Makefile is open. What icon
IS used to denote make targets in the Outline?

3. Right-click the tags entry in the Outline view. Add a Make
Target for tags.

4. Open the Make Target view, and build the tags target.

5. Rename Makefile to Makefile.mk
6. Attempt to build the project; it will fail

7. In the project properties (under the C/C++ Build category),
change the build command to: make —f Makefile.mk

8. Build the project; it should succeed

Building a Project Build-18
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Running an Application
+ ODbjective

+ Learn how to run an MPI program on a remote system

+ Contents
+ Creating a run configuration
+ Configuring the application run
+ Monitoring the system and jobs
+ Controlling jobs
+ Obtaining job output

Running an Application Run-1
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Creating a Run Configuration

Bun As >

{| Run Configurations...

Organize Fagm‘ites.h

+ Open the run configuration
dialog Run>Run
Configurations...

+ Select Parallel Application
+ Select the New button .

Or, just double-click on
Parallel Application
to create a new one

= Run Configurations - i

Create, manage. and run configurations

Create a configuration to launch a parallel application in Parallel Perspective

Configure launch settings from this dialog:
T - Press the "New’ button to create a configuration of the selected type.

+ Application ss the ‘Duplicate’ button to copy the selected configuration.

rtran Local Applical - ~ .
- M - Press the 'Delete’ button to remove the selected configuration,
= Launch Group

- Press the 'Filter' button to configure filtering options.

5=} Parallel Application g

- Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the Perspectives preference page.

4 m 3

Filter matched 4 of 4 items

@

Note: We use “Launch Configuration” as a generic term to refer to either a
“Run Configuration” or a “Debug Configuration”, which is used for debugging.

Running an Application

Run-2



paratiel-tools platform

Set Run Configuration Name

Enter a name for this run configuration
+ E.g. “shallow” : S
. . Create, manage, and run configurations
Th IS al IOWS yo u to eaSI Iy re_ ru n th e @ No target systemn configuration has been selected

same application
If the “Sha”OW” prOjeCt Was Selected t . EHResources “‘ Application | ®d= Arguments ._ﬁ,-.Erwirn:nnn'n':nt Synchroni

When the dialog Was Opened, itS name N J Target5'-,-'s.lerr'|Conﬁgur‘atin:-n: Please select a target system configuration
will be automatically entered '

Run Configurations

8- New_configuration

Filter matched 5 of 13 items

®@

Running an Application Run-3
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Configuring the Target System

In Resources tab, select a

Target System Configuration
that corresponds to your target
system

Run Configurations

EB Resources [a Application | ¢9= Arguments | B Environment | Synchronize El common

+ Use Generic Torque Batch o rawaon (o T e e
Target system configurations can ?3
be generic or can be specific to a
particular system
Use the specific configuration if

PES-BGQ-Batch

available, or the generic
configuration that most closely
matches your system o

You can type text in the box to
filter the configurations in the
list

by at this time.

Running an Application Run-4
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Configure the Connection

Run Configurations

ChOOse a ConneCtion tO l;reale_. manage, and run configurations
use to CO m m u n icate With @ [Application]: Application program not specified
the target system

Mame: | shallow

I f n O CO n n ecti O n h aS bee n §3 Resources % Application | (= Arguments !_’i. Environment | Synchronize = Common
CO nfig u red y CI iCk On the 2 1- o Target System Cor_\ﬁguratin:nn: edu.sdsc.trestles.torgue.batch
N ew bUttOﬂ tO Create a £} Parallel Appllcallcn_

8-} New_configuration () Local (2] Remd

Connec

new one

+ Fill in connection information, {CTTETTTI Advanced Settings | Import Script_|
then click ok e _ S

The new connection Job Name: e e O

should appear in the

dropdown list Queue: 7] Designation ofthe queue o which to submit the

SEEE e COnEElion oy e

already have to

gordon.sdsc.edu

Select toggle if you don’t -

want to see popup again

80 C Open Connection

Filter matche: 1 This configuration will run a command on the target system "trestles”. Do you want
to continue?

Running an Application Run-5



The content of the

Resources tab will vary

depending on the target
system configuration
selected

This example shows the
TORQUE configuration

For TORQUE, you will
normally need to select
the Queue and the
Number of nodes

For parallel jobs, choose
the MPI Command and
the MPI Number of
Processes

Running an Application

8 $ Rescurces Dj Application | &)

Target System Configuration:

paratiel-tools platform

shallow

Conne

Local : Remote | trestles

Resources Tab

rguments | P& Environment | Synchronize | £ Common

edu.sdsc.trestles.torgue.batch

l Adwvanced Settings Import Script |

Name Value

Job Name: ptp_job
Account:

Queue:

Number of nodes:

Total Memory Needed:

Wallclock Time: 00:30:00
MPI Command:

MPI Number of Processes:

Export Environment:

Modules to Load: Configure...

View Script View Configuration

Description
The name assigned to the job by the gsub or galter command.

Account to which

For this tutorial:
Designation of th{ o Queue: normal

Number of nodes: 1:ppn=5
MPI Command: mpirun
MPI Number of Processes: 5
Leave other fields alone

MNumber and for ty
[usage hint] num

Maximum amoun

Maximum amoun

Which mpi command to use.

the "-np' value [usually equals Nodes*ppn]

All variables in the gsub command's environment are to be exported to the batch job.

Modules that will be loaded inside the job script.

Restore Defaults

Run-6
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Configure Environment Modules

+ Click on the Modules to Load: Configure... button

+ Check the Use an environment management system to
customize the remote build environment box if it is not
already checked

+ Select the required modules and click Add -> (you can
either select one at a time, or all at once)

* CI'Ck Ok B C Configure Environment Management System For th_IS tUtOFIaL use the
following modules:

e gnu
L]
Select modules to be loaded. Ernvironment variables configured on the Environments pag gnUbase

befarehand and may be overwritten. ] Openmpi ib

Filter list (* = any string, ¥ = any character):

IQT Use an environment management system to customize the remote build environment

Manually specify environment configuration commands

Available Modules Selected Modules
gnu/4.8.2
gnubase/1.0
Down

Set Default

Reload List

Cancel

Running an Application Run-7
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Viewing the Job Script

Account: Account to which to charge this job.
+ Some target =
({0 nfig u rat| ons Wi I I Queue: shared + | Designation of the gueue to which to submit the job
p rOVI de a VI eW SC ri pt Number of nodes: L:ppn=5 Number and/or type of nodes to be reserved for exc
button [usage hint] number_nodes. ppn=N
o = = Total Memory Needed: Maximum amount of memory used by all concurrent
+ Click on this to view the
jOb Scri pt th at Wi ” be Wallclock Time: 00:30:00 Maximum amount of real time during which the job 4
Su b m Itted to the JOb MPI1 Command: mpirt-= - Whirkh mni command to nse
SChedUIGr 8.0.C Script with

MPI Number of Processes 5

Script with current values

+ Batch scheduler
configurations should
also provide a means of
importing a batch script

Export Environment:

View Script View

AANDY' | ; then
L COMMAND} ${MPI_ARCS} -hostfile ${PBS_NODEFILE} ${MYSCREXE} "

MMAMND="5{MYSCREXE} "

${COMMAND}

Running an Application Run-8
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Application Tab

Run Configurations

Create, manage, and run configurations

+ Select the Application tab
+ Choose the Application

program by clicking the o - . = =
- o— Resource lication ) 9= Arguments | I Environment | Synchronize | | Common
Browse button and locating . — f

C++ Application Project:

the executable on the remote [l i~ Browse.

Java Applet

m a.C h I n e Java Application Application program:

= Launch Group

* U Se th e Sam e uS h al IOW” EEE Parallel Application Sfhome tibbitts /shallow/shallow

Create a configuration to launch a parallel application

EE{ shallow

eXECUtab|e Copy executable from local filesystem

Path to local executable:

+ Select Display output from
all processes in a console _
- lay output from all processes in a conscle view
view i ’

Using Parallel Application Launcher - Select other...
Filter matched 7 of 7 items

Running an Application Run-9
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Arguments Tab (Optional)

+ The Arguments tab lets  ——————— Ron Sonfguraten:
you supply command-line  « configur
arguments to the
app”Cation TE Name: |shallow

oy text E3 Resources D .Applic:atiErwin::nn'u':r'nt Synchronize | =] Common
* YOU Can aISO Change the + Application Program arguments

defau It WO rki ng d i recto ry Fortran Local Applicatio

Java Applet

When the appl |Cat|0n Jrlu Applicu_lic-n
[ Launch Group

eXeCUteS 53 Parallel Application Working directory
[ shallow |

Create a configuration to launch a parallel application

IQT Use default working directory

Directory

Using Parallel Application Launcher - Select other...
Filter matched 7 of 7 items

Running an Application Run-10
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Environment Tab (Optional)

The Environment tab
lets you set environment
variables that are passed
to the job submission
command

This is independent of the
Environment Management
(module/softenv) support
described on previous
slide

Running an Application

Run Configurations

Create, manage, and run configurations

Create a configuration to launch a parallel application

Name: | shallow
53 Resources D Application | ()= .d.rguts‘lmd-"m-'ize £ Common
Environment variables to set:
-

[F|Fortran Local Applicatio Variable
Java Applet

Java Application

@ Launch Group

&= Parallel Application

Value

Using Parallel Application Launcher - Select other...
Filter matched 7 of 7 items

@
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Synchronize Tab (Optional)

Run Configurations

The SynCh ron ize tab Iets [;reate_. manage, and run configurations

you SpeC|fy Add synchronization rules to upload files before the launch or to download files after the application terminates.

upload/download rules .
that are execute prior to, Name: (shallow-torque

a _— > = ’
= (Y er tex g e s | E] Application [69= Arguments | B Envi r-:unCc-r'nn'mn
and a.fte r the J Ob Synchronize rules:

executl O n f Eclipse Application Upload rules are executed before application starts. Download rules are executed after application finishes
[F |Fortran Local Application

5] Java Applet

Click on the New 5] Java Application

JT

upload/download rule Juuni | Upload Rute

it Plug-in Test

buttons to define rules nch Graup

ramework

The rule defines which file gy
will be

uploaded/downloaded and Upload rules enabled (e
where it will be put O e

Can be used in
conjunction with program | e st

arguments to supply input g

data to the application

Readonly Executable

Please specify the remote directory and a list of files that shall be uploaded

Download back if changed Preserve time attributes

If file already exists: | Overwrite

@

Running an Application
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Common Tab (Optional)

Run Configurations

The Com mon tab IS Create, manage, and run configurations
avai Iable fo r mOSt Iau nCh Create a configuration to launch a parallel application
configuration types (not

just Parallel Application) [EERaiEs e . .@
typ tewt o— Resources Application | ¢)= Arguments | B, Environment | Synchrg
A“OWS the IaunCh C + Application 5 as

se Application

configuration to be ® Local file

exported to an external S Aople () shared fle:

file JuJunit Display in favorites menu Encoding

Can add the launch » Launch Group ee (acoman
configuration to the Erarael Appicaton

favorites menu, which is |[nmmms—— .

aVaiIable on the main ET.mulocate console tljn;':cessar\-'forinputl

Eclipse toolbar Fle

Using Parallel Application Launcher - Select other...
Filter matched 11 of 11 items

Select Run to launch
the job

Running an Application Run-13
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Run

+ Select Run to launch the job

+ You may be asked to switch to the System
Monitoring Perspective

a8 C Confirm Actions

his launch type allows monitoring of system and job information. Do you want to
configure and start monitoring (will switch to System Monitoring perspective if

+ Select Remember my decision so you
won’t be asked again

+ Select Yes to switch and launch the job

Building and Running
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System Monitoring Perspective

e 0o

System view

: | B EE.-‘C ++ 'ZZ"-;"S Repository Exploring |555: System Monitoring ;;Fi Parallel Debug

. trestles-login2.sdsc.edu Paralle < = 8
JObS runnlng Connection Name System Type HOEEE [O@ ] (NN
‘I, trestles.sdsc.edu TORQUE Resource Manager [
on system
5 Bl U015 e i |l QLIS
1 1 10553.. al ‘normal
Active jobs Josas: [andal o
10553... jmondal normal
10553... jmondal normal
InaCtlve JObS « Inactive Job ¥ =g [ nooooon
step OWNer | gueus wall gueued: dispatcl total 0 L000000
O 1056... ti shared | 1800 20l... 20L.. 5 ONOOO0 0 0000 |OOOOOCOD
S w05 B A i HH B
[ 1056... tbbitts shared | ’ ’  |ougongog 0000 0 000000 00000000
M Himin il
essages OOIAA0] [BO0NI0g
HOO00000 (MROOEREE
s [E Console 52 & te Envi JO0E0000 OO0 ]
aaaana NN HHOE N 00 (oooooonn
" 5% B & 1 &~ aaaona O I HNONOE (OooOo0o0
<terminated> shallow [Parallel Application] Runtime process 1 Hoononon - (o [l (| HooOnoon
]
[
00

OOO0E0 HHHHUDHH
Console AN
[0000000

: om Scroll to see more
Running an Application Run-15
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Moving views

+ The System Monitoring Perspective overlaps
the Active Jobs and Inactive Jobs views

+ To split them apart and see both at once,
drag the tab for the Inactive Jobs view to
the lower half of its area, and let go of mouse

Active Jobs

queue | wall queue|dispat| totalcc| status
ight 172... 20 24 RUNNING
24 RUNNING
4 RUNNING
. nar.. 172, . 4 RUNNING

status

SUBMITTED
SUBMITTED
SUBMITTED
SUBMITTED
SUBMITTED
SUBMITTED
SUBMITTED
SUBMITTED
SUBMITTED
SUBMITTED
SUBMITTED
SUBMITTED
SUBMITTED

= Inactive

step riquewe  wall queue dispat totalcc status

510... . nor... 12 ? SUBMITTED
510... . |nor... 7 SUBMITTED
510... . nor... .- ? SUBMITTED
510... . |nor... o ? SUBMITTED
510... . nor... .- ? SUBMITTED

r1n - - - - N eTTem

O
O
O
O
O
|
O
O
O
O
O
O
M

O00o0.d
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System Monitoring

+ System view, with

| == [ W e
e
i R 1 T e (T

4+ Hold mouse button
down on a job in HHHHHHHHE HHHHHH HHHHHHHD

Active Jobs view to
see where it is

running in System | B 11 DWWWDWWWHWMWW
T
: LU LT

AR | T R
| LT SRR 1111

+ Hover over node in
System view to see
job running on node
in Active Jobs view

One node with
16 cores

Running an Application Run-17
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Job Monitoring

| | System Monitoring - shallow/Makefile.mk - Eclipse - [Users/beth/ews /test10

Job initially appears in
Inactive Jobs view
Moves to the Active Jobs B Actve

view when execution 5.:.!.'3. f?" IJEKIIEEE
begings

Returns to Inactive Jobs
view on completion

Status refreshes 0 627t g ey 600 2011 ? suBwITTED
automatically every 60 sec ' [ g 1)
Can force refresh with menu

| Get Job Error
2 Get Job Qutput

Running an Application
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Controlling Jobs

52X Active Job

+ Right click on a job to open
context menu

4+ Actions will be enabled IFF
+ The job belongs to you
4+ The action is available on the
target system

+ The job is in the correct state for
the aCtion = Inactive Jo

gueue wall queuec dispatc totalco status

arijit eigh
.. rarijit eigh
. rarijit

mkb

mkb

mkb72

I 0 [ I [ ) [

! Refresh Job Status

ANer gueus ueues dispatc totalco | status

eight 7 0l... ? 6 SUBMITTED

eight 6 SUBMITTED

eight 7 6 SUBMITTED

eight 00 6 SUBMITTED

rinorma 00 6 SUBMITTED

e 00 64 SUBMITTED

normal 0o ? 64 SUBMITTED
... boxu nermal 00 64 SUBMITTED
... boxu normal 0o ? 64 SUBMITTED
.. alberto eight 24 SUBMITTED
alberto eight 01... 24 SUBMITTED
inca nermal 01... 4 SUBMITTED
grw ? ? ? COMPLETED

+ When job has COMPLETED, it
will remain in the Inactive
Jobs view

o o
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+ After status changes to
COMPLETED, the output is
available

+ Right-click on the job

+ Select Get Job Output to display
output sent to standard output

+ Select Get Job Error to retrieve
output sent to standard error

+ Output/Error info shows in
Console View

+ Jobs can be removed by
selecting Remove Job Entry

Running an Application

i Inactive Jobs £3

Cycle number 10084

paratiel-tools platform

Obtaining Job Output

step owner queue
o gopal debug

gopal debug 600 2011-1...

alberto normal |(43... 2011-1...

dsouth normal | 14... 2011-1...

tibbitts 77

tibbitts debug 7?7

tibbirts

[0 3783.fsched debug

=l Properties | &0 Problems | ¥ Tasks

s/ ptp_job.o3777

Potential energy 6.585 Kinetic Ener

ase Model time in days @, o
‘otential energy 760.468 Kinetic Ener
Total Energy 48385.996 Pot. Enstropl

Model time in days
21561.833  Kipst
42000 . 406

Potential energy
Total Energy

600 2011-1... 7

Energy
‘ot. Enstrophy

7

?
7
?
7
?

7 SUEMITTED
? SUBMITTED
18 SUEMITTED
12 SUBMITTED
7 COMPLETED
? COMPLETED

=
=8
wall quevedate dispats totale status I

£ Get Job Error
et Job Output

& Refresh Job Status
¥ Remove Job Entry

EOIT .05 i
1.805456e-27 O =
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Add a Monitor

+ You can monitor other systems too

+ In Monitors view, select the ‘+’ button to
add a monitor [EuItEE: s [o( ) = E

Status Connection Mame System Type

g=Wgordon | TORQUE Resource Manager]|

! .. trestles.sdsc.edu TORQUE Resource Manager

+ Choose monitor type and connection;

create a new connection if necessary
Double click

new monitor
to start

@ .
G F
Running an Application TORQUE Resource anase: LFS Run-21
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Exercise

Start with your ‘shallow’ project

Create a run configuration

Complete the Resources tab

Select the executable in the Application tab
Submit the job

Check the job is visible in the Inactive Jobs view,
moves to the Active Jobs view when it starts running
(although it may be too quick to show up there), then
moves back to the Inactive Jobs view when completed

View the job output
Remove the job from the Inactive Jobs view

Running an Application Run-22
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Tutorial 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

Tutorial Wrap Up WrapUp-0
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Useful Eclipse Tools

+ Linux Tools (autotools, valgrind, Oprofile, Gprof)

+ (part of Parallel package)
+ Python

+ http://pydev.org
+ Ruby

+ http://www.aptana.com/products/radrails

+ Perl
+

+ VI bindings
+ Vrapper (open source) - http://vrapper.sourceforge.net
+ ViPlugin (commercial) - http://www.viplugin.com

Tutorial Wrap Up WrapUp-1


http://eclipse.org/linuxtools
http://www.epic-ide.org
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Online Information

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

+ Information about Photran

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

Tutorial Wrap Up WrapUp-2
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Mailing Lists

+ User Mailing Lists

+ PTP
+ http://dev.eclipse.org/mailman/listinfo/ptp-user

+ Photran
+ http://dev.eclipse.org/mailman/listinfo/photran

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

+ Developer Mailing Lists

+ Developer discussions - higher volume
+

Tutorial Wrap Up WrapUp-3


http://dev.eclipse.org/mailman/listinfo/ptp-dev

paratiel-tools platform

Getting Involved

+ See http://eclipse.org/ptp

+ Read the developer documentation on the wiki
+ http://wiki.eclipse.org/PTP

+ Join the mailing lists

+ Attend the monthly developer meetings
+ Conf Call Monthly: Second Tuesday, 1:00 pm ET
+ Details on the PTP wiki

Tutorial Wrap Up WrapUp-4
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PTP Tutorial Wrap-Up

+ Your feedback is valuable!

Thanks for attending
We hope you found it useful

Tutorial Wrap Up WrapUp-5
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