A New and Improved Eclipse
Parallel Tools Platform: Advancing the
Development of Scientific Applications

Greg Watson, IBM Jay Alameda, NCSA  Wyatt Spear, U. Oregon

g.watson@computer.org jalameda@ncsa.uiuc.edu wspear@cs.uoregon.edu
Beth Tibbitts Jeff Overbey, NCSA Galen Arnold, NCSA
beth@tibweb.com jeffreyoverbey@acm.org arnoldg@ncsa.uiuc.edu

July 22, 2013

Portions of this material are supported by or based upon work supported by the Defense
Advanced Research Projects Agency (DARPA) under its Agreement No. HR0011-07-9-0002, the
United States Department of Energy under Contract No. DE-FG02-06ER25752 and the SI2-SSI
Productive and Accessible Development Workbench for HPC Applications, which is supported by
the National Science Foundation under award number OCI 1047956



Time (Tentative!)

8:00-8:30

8:30-10:00

9:45-10:00
10:30-12:00

12:00 - 1:00
1:00-3:00

2:15-2:30

3:15-4:45

4:45-5:00

Module

1. Eclipse Installation
2. Introduction/Overview
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Tutorial Outline

Topics

+ Installation of Eclipse and PTP
+ Eclipse architecture & organization overview

+ Eclipse basics; Creating a new project from CVS;
Local, remote, and synchronized projects

+ Creating a synchronized project from CVS
+ Editor features; MPI Features

Marina Foyer

+ Building w/Makefile
+ Target configurations and launching a parallel app
+ Including Modules (Build Environment Mgmt)

Marina Ballroom D&E

+ Debugging an MPI program
+ Fortran
+ Adv features - including XSEDE feature
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+ TAU, External Tools FrameWork (:40)
+ Gprof/Gcov (:40)

+ PTP Future plans, Other Tools, website, mailing
lists, getting involved, Tutorial feedback
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Final Slides, Installation
Instructions

+ Please go to
http://wiki.eclipse.org/PTP/tutorial
s/XSEDE13 for slides and
installation instructions
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Installation

+ Objective
+ To learn how to install Eclipse and PTP

+ Contents

+ System Prerequisites

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

+ 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 1.6 or higher
+Java 1.6 is the same as JRE 6.0

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

+ OpenlDK, 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 (4.3) is also
known as “Kepler”

+ 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  yaowr see
download: next slide
+ Eclipse for Parallel Application Developers for update

_E Eclipse for Parallel Application Developers

Downloaded 46,871 Times Detalls

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.

+ 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

. 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

. 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

Installation Install-5
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Starting Eclipse

+ 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
+ Double-click on the eclipse executable

LJCpl,l ight Eclipse tribut d thers, 2000, 2013, AII ights
radem:

ark of the E Ip F d nc.OracI and J eg t

fO cle d.-" its affilia he nameml,lb dmaP Fth
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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

(&) : Workspace Launcher

The prompt Can be Select a workspace
tu I"n ed Off clipse stores your projects in a folder called a workspace.

oose a workspace folder to use for this session.

jorkspace: | fUsers,/beth/Documents,/workspace

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 “"Go to the workbench”

Installation
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Checking for PTP Updates

+ From time-to-time there may be newer PTP
releases than the Kepler release
+ Kepler and “Parallel package” updates are released
only in 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. Kepler), 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/kepler

Available Software

Check the items that you wish to install.

P - http://download.eclipse.org/tools/ptp/updates/kepler v

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

type filter text

Name Version
P 00U Fortran Development Tools (Photran)
b (00 Parallel Tools Platform
| P [l Remote Development Tools

- Select All | | Deselect All

Details

Installation Install-10
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Updating PTP (2)

+ Easiest option is to check everything - which updates
existing features and adds a few more

Marme
IET » (|00 Fortran Development Tools (Photran)

W 000 Parallel Tools Platform
M » 100 Rermote Development Tools

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

+ Select Next to continue updating PTP
+ 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

nstalling Software

Installation Install-12
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Updating PTP - restart

+ Select Yes when prompted to restart Eclipse

Installation Install-13
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Updating Individual Features

+ It's also possible (but a bit tedious) to update features

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

Mame
+ Icons indicate: Grey plug: already installed B L PTP Parallel
Double arrow: can be updated NI &, PTP Parallel

Color plug: Not installed yet Wk 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
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Exercise

1. Launch Eclipse and select the default
workspace

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

4. Install the optional features of PTP, including
TAU and GEM

Selecting all features accomplishes 3. and 4.

5. Restart Eclipse once the installation is
completed

Installation Install-16
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Introduction

+ Objective

+ To introduce the Eclipse platform and PTP
+ Contents

+ New and Improved Features

+ What is Eclipse?
+ What is PTP?

Introduction Intro-1
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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

Flatiorm

UEEI‘
M.M-m

Introduction Intro-2
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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-3
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Parallel Tools Platform (PTP)

+ The Parallel Tools Platform aims to provide a highly
integrated environment specifically designed for parallel
application development

+ Features include:

+ An integrated development environment (IDE) that
supports a wide range of parallel architectures and
runtime systems

+ A scalable parallel debugger

+ Parallel programming tools
(MPI, OpenMP, UPC, etc.)

+ Support for the integration |
of parallel tools

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

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

Introduction Intro-4
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How Eclipse is Used
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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-1
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Eclipse Basics

+ 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

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

+ Multiple workbenches
can be opened at the
same time

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

Eclipse Basics

Writable

perspective

Basic-2
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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 200 now, select
"Go to Workbench” now  [cicenen

Eclipse Basics Basic-3
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Switching Perspectlves

Minimize
Zoom
Toggle Full Screen

+ Three ways of changing e
perspectives - 0p TN % Debus
. Show E Remote C/C++

Customize Perspective... £l Remote System Explorer

1. Choose the Window>Open | Save Perspective As...

Reset Perspective...

Perspective menu option Close Perspective
Then ChOOSG Othel‘... ' Close All Perspectives

Navigation
Bring All to Front

2. Click on the Open Perspective button in the

-Gt Repository Exploring

upper right corner of EBracallel Debug
screen (hover over it to " g'x::;c o
S22 EIEs) ‘

3. C||Ck on 4d | Q| Quick Access } I > Hgjc/c- fie System Monitoring
perspective

shortcut button

Eclipse Basics Basic-4
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Which Perspective?

+ The current perspective is displayed in the title
bar

= C/C++ - MyHelloProject/src/MyHelloProject.c - Eclipse SDK -
Fle Edit 5Sour - Refactor Navigate Search Project Bun  PAPI Window

|£|v _._-,..- & l._:_:.rv b‘-':"hv o '1‘.‘;,-»,_..- ‘;;V 'I_f:v i:.LV 0”

Eclipse Basics Basic-5
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S0l lyCproject;. t.c - Eclipse SDK
File Edit Refactor Navigate Search Proje n ow  Help

Views

+ The workbench window is
divided up into Views

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

+ Views can have their own menus and toolbars

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

+ Menu actions only
apply to the view

+ Views can be resized

0= Outline &3

@ main() :int

Eclipse Basics Basic-6
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Stacked Views

+ Stacked views appear as tabs

+ Selecting a tab brings that view to the

foreground

Eclipse Basics

Remote C/C++ - hello/hello.c clipse - [Users/beth/ews (test0917cC

329 [ O~

llo.c

Includes

#include
#include

int main

put
return

C-Build [hello]

gcc -g -o hello hello.c

‘Writable Smart Insert

B5E Parallel Runt..

Remote Tools DStore 5...c.edu): {100

Basic-7
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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

)| @ 68 [ | B cc++ o | Eiv G [ Gr

L § Description

+ Window > Reset Perpective
returns everything to original positions

Eclipse Basics Basic-8
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Help

Dynamic Help

Key Assist...

Tips and Tricks...

4/ Report Bug or Enhance
Cheat Sheets...

To access help
+ Help>Help Contents
+ Help>Search
+ Help>Dynamic Help . . e

Help Contents provides (<00 () 2] (6 12700152675 ¢ Lizic J[O)

- - &3 [I] Gmail HowtoRemo. .nMacOSX PTPhelp [THC - Requ..s— MacOS I8M Mac forums Southern Fla._auren Price » :
detalled help On dlfferent Search: |_ni§ Scopa: All topics I |
Eclipse features in a ==

Workbench User Guide
browser

C/C++ Development User Guide
Search allows you to Ehenaekog Eotin e Gl
search for help locally, or
using Google or the Eclipse
web site

clipse Marketplace User Guide Browse topics in the Contents frame { £]) on the left. Click on a topic to have it
-
Dynamic Help shows help

Eclipse Marketplace...
Check for Updates
Install New Software...

Using the help system

ortran Development User Guide viewed topi
GCov User Guide
GNU Tools On-line Documentation
GProf User Guide
Libhover Developer's Guide

LTTng Plug-in User Guide

Mylyn Documentation

Parallel Development User Guide
Profiling Framework User Guide

Searching

To quickly locate topics on a particular :t in the documentation, enter a query in
the Search field. Use the Search frame e Search view. You can
narrow the scope of your search by selecting only the sections you are interested in.

Synchroenizing

Clicking the Show in Table of Contents button :

select that topic in the

Git Documentation displayed. he Back and Forwar butt s to navigate within the history of
related to the current

context (perspective, view,

etc.)

Eclipse Basics

Remote Development Tools User Guide
RSE User Guide
pecfile Editor User Guide
TMF Developer Guide
Valgrind User Guide

navigation tree. The Link with Contents button
synchronized to the cumrent topic.

eeps the navigation tree

Capabilities

ilities that are disabled in the ap
. This affects the table of contents

To show documentation about

the Show All Topics button
results.

Basic-9
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Eclipse Preferences

Preferences

ypie T + Eclipse Preferences allow
customization of almost

ppearance

o sctons everything
P Build E‘T (Parentheses) and [square| brackets

Code Analysis
BC crile

Ii <Angle> brackets + TO O pe n u Se

|%] {Braces}

Tabulators + MaC:

# Tab key adjusts indentation of the current line ECI ipse > Pl‘efe rences...

The tab display value (currently 4) and whether spaces are used to .
indent lines are configured on the code style preference page. The + OtherS .
Window>Preferences...

current indentation mode uses tabs.
When pasting
E‘T Adjust indentation

Ir'-u‘:e':x:r:r-a e sting teras + The C/C+ + prefe rences

Language Mappings IQT Wrap automatically

> e DT Proge Il:n; || Escape text when pasting into a string literal a I I OW m a ny O pti O n s to be

¥ Property Pages

Task Tags : It d
. smatically indent
Template Default Vaiu fuitpmatically nden a ere

[C++ Compiler IE‘T New lines and braces

+ In this example you can
adjust what happens in
the editor as you type.

Cancel

Eclipse Basics Basic-10
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Preferences Example

Praferen

Formatter

- More C/C++ preferences:
e +1n this example the

Code Anal

_ - Code Style preferences
- are shown
+ These allow code to be
Profile 'KaR [built-in]! automatical |y
R, ot formatted in different
_Braces | White Space | New Lines | Control SItaEEmemi Line Wrapping | Comments. .i | wa ys

#include <math.}

nplates
Typing Tah policy:
File Types
Indexer

Language Mappings

|| Use tabs only for leading indentations

i <math.h=
Indentation size #include <math.h
Tab size: class Point {
public:
¥ Point(double x, double y) :
Indent -
bR
(| 'public’, 'protected’, ‘private’ within class body 1

# Declarations relative to ‘public’, * ed’, ‘private’ double di nce{const

int compareX{const P
double x;
IET Statements within blocks double v;

[ Statements within function body

|| Statements within 'switch' body

double Point::di
double dx =

[ 'break’ statements double dy =

IQT Statements within 'case’ body

|| Daclarations within ‘namespace’ definition return sqriCdx * dx + dy * dy);

|_| Empty lines

Eclipse Basics Basic-11
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Exercise

1. Change to a different perspective

2. Experiment 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

ol h W N =

Eclipse Basics Basic-12
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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

1. In Eclipse Preferences, change the C/C++ source code style
formatter, e.q.

+ 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
1. 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-13
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Creating a Synchronized Project
+ Objective

+ Learn how to create and use synchronized projects
+ Learn how to create a sync project

+ From a source code repository in CVS, or

+ Import from source on a remote machine

+ Contents
+ Eclipse project types
+ Creating a synchronized project from CVS or remote dir
+ Using synchronize filters
+ Remote Terminal view
+ Converting an existing project to synchronized

Synchronized Projects Sync-1
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Project Location

+ 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-2
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ynchronized Projects

2 C/C++ - testOpenMP.c - C:\ews\runtime-workspace-scO5local - Eclipse SDK
Fle Edt Refactor N Project Rin LAPI Artfs e

Executabl
e

earch/Index
¥~ Navigation

Synchronize
Local

source

Local

Synchronized Projects Sync-3
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Revision Control Systems (RCS)

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

+ These are distinct from synchronized projects

+ RCS can be used in conjunction with synchronized
projects

+ Synchronized projects are typically not used for
revision control

Synchronized Projects Sync-4
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Synchronized Project Creation

+ 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 . slides
+ Remote -> Local

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

+ Two options

+ Already on remote system . slides
+ Checked out from source code repository

Synchronized Projects Sync-5
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C, C++, and Fortran Projects
Build types

+ Makefile-based

+ Project contains its own makefile (or makefiles) for
building the application — or other build command

+ Managed

+ Eclipse manages the build process, no makefile
required

Synchronized Projects Sync-6
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SCENARIO A:
Check out source
code from CVS
repository



paratiel tools platform

=\

RN

A Importing a Project from CVS

+ Switch to CVS Repository
Exploring perspective
+ Window > Open Perspective > Other...

+ Select CVS Repository Exploring
+ Select OK

+ Right click in CVS Repositories
view and select New>Repository
Location... AT —CY

Paste Connection 3V

s Refresh View

CVS Source Code CVS-8
Repository
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Add CVS Repository

. Add a new CVS Repository
+ E nte r H OSt: CVS " n Csa " U I U C 1 ed U Add a new CVS Repository to the CVS Repositories view
+ Re pOSito ry path : Location
/CVS/ ptp_sa m p I es Host: cvs.ncsa.uiuc.edu

Repository path: | /CVS/ptp-samples

Authentication

+ For anonymous acCcCess. ”S_E"_: _ —
+ User: anonymous sl
+ No password is required
+ Connection type: pserver (default)

Connection
Connection type: | pServer
(*) Use default port

) Use port:
+ FO r a Uth O rlzed a Ccess : IET Validate connection on finish
+ User: your use r|d | Save password (could trigger secure storage login)
+ Password f your password To manage your password, please see Secure Storage’
+ Connection type: change to extssh

Configure connection preferences...

+ Select Finish

| Finish |

CVS Source Code CVS-9
Repository
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®  Checking out the Project

+ Expand the repository location
+ Expand HEAD
+ Expand samples

+ Right click on shallow and select [ ===
Check Out As...

Paste Connection

+ On Check Out As dialog, select
Finish

1 Configure Branches and Versions...
Check Out As
Resource Configurations

Check Out As 7 {
" Refresh View

Select the method of check ow

The default of
“Check out as a
project configured
using the New
Project Wizard” is
what we want

rojec

CVS Source Code
Repository
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W Next: New Project Wizard

® 006 New Project

Select a wizard

+ EX pa n d Re m ote Create a new Synchronized C or C++ Project

+ SeIeCt | Wizards:
Synchronized

b (= General

C/C + 4 PrOjeCt > &= C/C++

P (= CVS
P (= Fortran

+ SE'GCt NeXt> ¥ [=-Remote

A i Remote C/C++ Project

[ Synchronized C/C++ Project

fE;.__Synchronized Fortran Project
== Synchronized Project

+ If asked to select a > o
tag, select HEAD
and hit FINISH

< Back | Next> | | Cancel

Synchronized Basic-11
Projects
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SCENARIO B:
Source code on
remote machine
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Source Code for project

+ Source code exists on remote target

—rW-F——F——

—rW-F——F——

1
1
1
1
1
1
1
1
1
1
1

Synchronized Projects

momomon

B50% Feb

B

T e e

n

Sync-13
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L Create Synchronized Project

+ In the Project Explorer, right click then choose
+ New>Synchronized C/C++ Project if your project is C/C++ only

L~ Project Explorer 23

Or via menus:
[ Project... Fl|e>NeW>Othel‘
Show In < [ C Project And under Remote, choose

++ Project

S Synchronized C/C++
te CI_C++ Praoject | PrOjeCt

onized - Project
nchronized Fortran Project

23 Import...

e Export... % Example...

#'| Refresh £ Other...

HPCT Il

+ New>Synchronized Fortran Project if your project contains Fortran
files

+ This adds a Fortran nature so you can access Fortran properties, etc.

Synchronized Projects Sync-14
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A New Synchronized Project Wizard

New Synchronized Project

+ Enter the Project Name New Sycronzed rcs
+ E.g. “shallow ~
+ The Local Directory specifies

IQT Use default location

where the local files are located i
+ Leave as default

+ The Remote Directory specifies i ——
where the remote files are located e
+ Select a connection to the remote
machine, or click on New... to create

a new one
(See next slide)

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

Synchronized Projects Sync-15



ssh access through a
frontend/intermediate node, use
localhost and port — see

paratiel tools platform

Creating a Connection

+ In the Target Environment Configuration

1 @ ) (O Target Environment Configuration
d I a I Og Generic Remote Host

+ E nte r a Ta rg et n a m e E:‘;{ier‘li&s for connecting to a generic
for the remote host

+ Enter host name, user name, | Localhost -.E-Rer'rmte haost
and user password or o [
Ot h e r C red e n ti a I S I:lr Passwq-ard based authentication

+ S e I e Ct Fi n is h [ 1 Public key based authentication

If your machine access requires Passphrase:

alternate instructions for Cancel | [LFmish. | |

ssh tunnel

Synchronized Projects Sync-16



paratiel tools platform

Remote Directory for Project

+ After the connection has been specified,

Browse for the directory on the remote machine

New Synchronized Project

New Synchronized Project

..n_'_-.u Remote location must be specified

Project name: 541&!-:0'.'«1

Local directory

IE‘T Use default location

Project Location (trestles)

Local directory:  [Users/beth{Documents fworkspaceshallow

Remote directory
Connection name:

Remote directory:

Modify file filtering...

+ Select directory if it exists,

+ Hit OK

Synchronized
Projects

tresties

| Show hidden files

Cancel

or enter a new directory name

Basic-17
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Project Type & Toolchain

Choose the Project Type

+ This tutorial’s code has its own makefile, Connection name: | tresties 2] [ New. |
SO use i . . Remote directory: | (home/tibbitts/shallow Browse... |
Makefile Project>Empty Project

+ Otherwise, choose the type of project S R
you Wa nt to Create .Pr'a_:'ir:c:l Type . . Rer_'!'_lc.r?:_e Toolchain (select 1 or more)

Jther Toolchain -~

Choose the toolchain for the > G state ibrary 00 UPC) Syl

< Executabl GNU Autotools Toolchain

re m Ote b U i I d £ Static Library(XL C/C++) IBM XL Fortran Toel Chain

<> Shared Library (XL C/C++) Lin keley UPC
+ Use a toolchain that most closely & ooy KLUPCL
% Static Library(XL UPC)

matches the remote system < shared Library (XL UPC)

g) Executable (Gnu Fortran on Linux/*ni

Choose a toolchain for the local -imimrtiiniigdosnn | -
build Cpeen s e e

GCC Fortran
GNU Autetools Toolchain

+ This s optional if you don’t plan to build e S IBM XL Fortran Tool Chain
on the local machine e aqra keley UPC

+ This is used for advanced - MinGW GCC
editing/searching

|_| Show project types and toolchains only if they are supported on the platform
Use Modify File Filtering... if
required (see later slide)

Click Finish to create the project Next> | [ Camcel | [ommish ]
Synchronized Projects
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. 53

Project successfully created =

_—— _‘\\\

Open Associated Perspective?

1 This kind of project is associated with the C/C++ perspective. Do you want to

+ If prompted, switch to the C/C++ SEEEEEEE
Perspective after creating the files [Er——————"

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

WO rks pa Ce Eclipse - }Users;‘bethff[)!:rcuments#workspace
- e By iz @ KRR 1 cix

[{ Project Explorer 23 = O

+ Project is -
synchronized “S~_Expand the
\r/]wth remote project root

ost to see the

project’s
contents

[2/ Problems [ Console [%; Remote Environments 52 | Terminals

Synchronized Sync-19
Projects
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Synchronized Project

+ Back in the Project
Explorer, decorator on _
project icon indicates L Project Explorer -3
synchronized project
+ Double-+ icon

== project

I1r1I.u'.'u

+ C PrOJect w/o Sync 1 I|_1I X

*CHPSE.O IJ I I_UF.I'I:lll-E
+ Synchronlzed PrOJect .

Synchronized Projects Sync-20
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Synchronized Project Menu

+ Synchronized projects are indicated l-_
with a “synchronized” icon

+ Right click on project to access Sl Coutlpation:
- aKe |largets
Synchronize menu »E B
+ Sync Active Now will manually : Set Active

synchronize the active configuration | , Manage...
ow in Remote Systems view Sync All Now
+ Set Active can be used to select the [EEEESIE SR ELRIGI G e
active configuration crpeag o AEEEZS:EE ;Etfi:;i
+ Manage... is used to create new Debug hs s
configurations to synchronize to hiski i - o

different target systems

+ Sync All Now will manually
synchronizes all configurations

+ Auto-Sync (Global) will enable or
disable automatic synchronization

+ Auto-Sync Settings can be used to
select which configurations will be
synchronized

+ Filter... is used to change the filter

settings for the project
Synchronized Projects Sync-21
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Manage Configurations

Used to manage synchronize
configurations

Use Set Active to change the active

™ Configure Synchronize Project Filters

configuration (shown in bold in the " —

list of configurations)
Use Add to add a new configuration

| Set Active

in order to synchronize to a different COT Build Confgurations

ta rget System Default Configuration: | Default_with_Linux_GCC
Other configuration information, such

as the default build configuration, can Cancel | ([DOK

also be changed

By default, there will be a configuration for the
target system (active) and a Local configuration.
The Local configuration can be used to build a
local copy of the project if desired.

Synchronized Projects Sync-22
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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
+ 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
Synchronization>Filter...

Synchronized Projects Sync-23
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Synchronize Filter Dialog

B Files can be ﬁltered IndIVIduaIIy CHaNs) (iﬂnﬁgure Synchronize Project Filters
by selecting/unselecting them in Select files folders to be included in the synchronization
the File View at the top I’ﬁ' ' “g

+ Include or exclude files based on D Blprolex
paths and expressions =i

| Makefile
| calc.c

=| copy.c

Show remote files

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

8.0 M Add Pattern

Pattern: Pattern Type

J.project exclude
feproject exclude
f.settings! exclude
[.ptp-sync/ exclude

Pattern Type

(Include (=) Exclude

Cancel

Synchronized Projects Sync-24
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Synchronized Project Properties

+ Synchronized configurations
can also be managed
through the project esource
properties €t S

+ Open the project properties "
by right-clicking on the
project and selecting s Keposttony COT Buitd Configurations
Pro perties Wlenitins Default Configuration: | Default_with_Linux_GCC

+ Select Synchronize

+ This is the same as using the == .
Synchronize>Manage... el | [0
menu

Properties for shallow

Synchronize

Restore Defaults

Synchronized Projects Sync-25



paratiel tools platform

Forcing a Resync

If Auto-sync is set, the project
should automatically resync with
remote system when things
change

Sometimes you may need to
do it explicitly
Right click on project and select

Synchronization>Sync Active
Now

Status area in lower right shows
when Synchronization occurs

Synchronized Projects

Build Configurations
Make Targets

Validate

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

Run As

Debug As

Profile As

Set Active
Manage...
Sync All Now

v Auto-Sync (Global)
Auto-Sync Settings

Filter...

. e ame e

Sync-26
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Remote Terminal

There is a remote terminal that = — 2 O B @ v % =
Can be used to prOVide a She” e al _l:_cl_ipie._plp_r'r:mme.REr‘nc-teTc--:v_ls__t:‘r:51Ir:-_:—CONNECTEDJ—Eru:::-di_t_'lg
from within Eclipse o )

Select Window>Show
View>Other...

Choose Terminal from the
Terminal fOIder o New Terminal Connection

In the Terminal view, click on the
New Terminal Connection

button

Choose a previously configured
connection from the dropdown, or
create a new one

Synchronized Projects Sync-27
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Changing Remote Connection Information

+ If you need to change remote connection
information (such as username or
password), use the Remote
Environments view

1y | : 2 o :
42 Remote Environments &4

| Target Environment

| Wl Remote Host

Create toppec | +
BT < Stop thg remote
Remove connection first

+ Right-click and
+ Note: Remote Host may be stopped select Edit

+ Any remote interaction starts it
+ No need to restart it explicitly

Synchronized Projects Sync-28
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Converting a Local
C/C++/Fortran Project
to a
Synchronized Project

The following slides are for reference.
Our project is already a Synchronized Project.

Synchronized Projects Sync-29
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Converting To Synchronized

If source files exist on the local machine and you wish to
convert it to a Synchronized Project on a remote
system... 800 New

Select a wizard
+ S e | ect Fi Ie > N ew > Ot h e r —— Convert to Synchronized Project (sync files to a remote host)
Open the Remote folder

+ Select Convert to
Synchronized Project

P ran
P =
3 v ote
+ C | I C k N ext > [c<] Convert to a Remote Project

<

& Convert to Synchronized Project

=, Remote C/C++ Project

EE;}Synchronized C/C++ Project
E;,Synchronized Fortran Project
=2 Synchronized Project

P (= Remote System Explorer

P = RPM

Synchronized Projects Sync-30
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Convert Projects Wizard

® 06 New Project
For Project to convert e
f(g connection mus e sejecte
+ Choose your local project |
For Connection name: click on Project to convert
New... Project name: | helloMPI
+ Unless you already have a connection Remote directory
Enter Informatlon for: Connection name: | Please select a connection =
+ Target name Remote directory:
+ Host name of remote system

+ User ID Modify file filtering...
+ Password '

Click Finish to close it BE————
The connection name will e ST Cancel
appear in the Connection
list

tication

Synchronized Projects
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Convert PrOJects leard (2)

Back in the conversion wizard dialog,

New Project

we specify where the remote files Project

W|” be Stored Create a new project resource.
+ Enter a dlrectory name |n the Project to convert

Remote Directory fleld: Project name: | helloMPI

select Browse... Remota directory

+ Sample: /u/ac/trainXX/shallow Connection name: | trestles
Typing a new directory name creates it

+ This should normally be an empty directory
— since local files will be copied there Modify file filtering...

+ Project files will be copied under this
directory

+ Click Finish

+ The project should synchronize
automatically

Remote directory: /home/tibbitts/helloMPI

Cancel

Remote Synchronization: (46%)

Synchronized Projects

-u '._\B

\ Finish |
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Exercise

1. Create a synchronized project

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

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

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

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

Synchronized Projects Sync-33
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Optional Exercise

1. Modify Sync filters to not bring the *.0 files and
your executable back from the remote host
+ Rebuild and confirm the files don’t get copied

Synchronized Projects Sync-34
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Eclipse CVS - "Team” Features

+ Objective

+ Learn how to use Eclipse source code repository
features on your project

+ Contents
+ How the files look in the Project Explorer
+ Handling changes
+ Comparing files (diffs)

+ This module assumes project was created in
previous module

CVS Source Code Repository CVvs-1
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“Team” Features

+ Eclipse supports integration with multiple
version control systems (VCS)
+ CVS, SVN, Git, and others
+ Collectively known as “Team” services

+ Many features are common across VCS
+ Compare/merge
+ History
+ Check-in/check-out

+ Some differences

+ Version numbers
+ Branching

CVS Source Code CVS-2
Repository
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Two meanings for '‘Synchronize’

+ PTP’s synchronize

+ Copy files in synchronized projects between local and
remote to mirror them

+ Team synchronize

+ Show differences between local project and source
code repository versions

CVS Source Code Basic-3
Repository
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CVS Features

+ Shows version numbers next to
each resource

+ Marks resources that have
changed

+ Can also change color (preference § T
option) '

+ Context menu for Team operati R

+ Compare to latest, another
branch, or history

#7 Run C/C++ Code Analysis

+ Synchronize* whole project (or JJEEEEEEEERSCan—

]

any selected resources)

* Team synchronize
CVS Source Code CVS-4
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How to tell that you've =9
changed something

i vold calcuvzh{jstart,jend,p,u,v,cu,cv,h,z,fsdx, fsdy)
+ A\ 144 291int jstart,jend;
Open “calc.c
31 float uln][m];
22 float v[n][m];
+ . 33 float culn][m];
Add comment at line 40 [jjEgisyvss:
35 float h[n][m];
16 float z[n][m];

+ Save fi Ie ?mt fsdx, Fsdy;

A:.-I int 1,3,1p,dp;

0o
B/

+ File will be marked “>" RS ——
to indicate that it has : et

been modified e

Y Cp[31[1J+pi][ipd+plipd[ipl+p[p][1]2;
h[310] = p[3101]+@.25*Cul3][ipd*ul31[ipd+u i1 0i0*ul3][1]

svlip][iI*v[ip] [iJ+v [ [1]*v 3101025

CVS Source Code CVS-5
Repository



paratiel tools platform
Comparing single file =9
with what's in the repository

Right-click on “calc.c” and
select Compare
With>Latest from HEAD 8 Tarsaton

+ Even if you didn’t create project
from CVS, you can try Compare
With>Local History...

Compare editor will open 5 ¢ Compre viwer =
. . Local File 1.1 P R«rnmp FaIP 11

ShOW| ng d |ffe rences 32 float v[n][m:  Float pErn%Em% N
22 float culn][m]; 31 rEnur uln][m

between local (changed) i b

file and the original 37 float e, Fadys i< Float hEeTaT;
18 { ] Flzg: zEr‘ni[m]i‘ .

Buttons allow changes to O — ';..;__E‘j o

be merged from right to I — e

. 7 FiLip] = ag s cuCillip ICipT+pLiILi1"

Can also navigate - PILIetnEe]| e ovDpIld - MY

[ BT r-“? e el r:: Z[Jp.:l.E;l:Ellzll'::ﬂ\\ oL 5 -|||;-IE|:|I:rr..;||r”1|:-:||F:|[l

between changes using
buttons

CVS Source Code CVS-6
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Comparing your project =9
with what's in the repository

Right-click on project
name (or any subset)
and select
Team>Synchronize
with Repository

Team Synchronizing
perspective will open

List of changed files
appears

Double-click on a file to
see the diff viewer

= Autl

Buttons allow changes to T e —— YT

¥ 5" Older than T...

be merged from right to
left

Can also navigate
between changes using

buttesSource Code CVS-7
Repository
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Revert To The Latest Version

To replace your project contents to the current
contents of the project in the src code repo,
+ Right-click on the “shallow” project
... and select Replace With>Latest from HEAD

+ Review the resources that will be replaced,
then click OK e

The selected elements contain uncommitted changes that will be overwritten.
Should the replace proceed?

Overwrite Uncommitted Changes

The following elements contain uncommitted changes that will be overwritten

CVS Source Code CVS-8
Repository
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Exercise

+ Check out the shallow project from CVS as a
synchronized project - as described in this
module

Optional Exercise

1. Name every person who modified the Makefile

2. Identify which parts of the Makefile changed
since revision 1.3

Hint: Right-click the Makefile and select Team > Show History.
Both of these can be done from the History view.

CVS Source Code Repository CVS-9
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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-1
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Editors

+ An editor for a resource (e.qg. 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 -

+ In this case the default v co ¢ & emote C/C1-+ Edor
editor is fine (double-click) [Nl Vi

| System Editor
Default Editor

€ ' Source
4
Move...

2
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-2
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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-3
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Editor and Outline View

Double-click on
source file o

Editor will open in [ e L
main view o ‘

ern void worker(
MPI_Datatype *

Outline view is e s _
shown for file in i ol

float v[n][m];
= : S= g float psiln]
ed Ito r Afy ure.ac 1.1 float pold[n]
o s 1 float uold[n][m];
p 11 float wvold[nJ[m];
float h[n][m];

Console shows =t |

Problems Tasks | & Console & Remote Environments

results of build, e
local runs, etc. e >

Editor Features Editor-4
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Source Code Editors & Markers

A source code editor is a [EEEERTNETE:
special type of editor for
manipulating source
COde Iy il
Language features are 6 double y
highlighted :
Marker bars for showing
+ Breakpoints

+ Errors/warnings

+ Task Tags, Bookmarks

Location bar for
navigating to interesting

i : . | Task tag
features in the entire file Icons: Warning

icol on to end o f next Lline
2.0

= 3.0%x +

Errar

Editor Features Editor-5
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Include Paths (1)

In order for editor and build features to work properly, Eclipse needs to know
where your include files are located
The build environment on the remote host knows your include files etc., but

we must tell Eclipse so that indexing, search, completion, etc. will know where
things are

Open PrOJect Propertles = Properties for shallow
EXpand C/C++ General e Praprocessor Include Paths, Macros etc.
Select Preprocessor | Configuration: [ Defauft_remote [ Active B :Manags Canfigarations.s:.
Include Paths i
Click GNU C, then CDT ! BEETT o rrovicers |
User Setting Entries, iages
then click Add... on CDT GCC Build Output

— CDT GEC Builtin Co s !
In upper rlght, select \ S CDT Managed Build s [Shared |
File System Path in
pulldown

ET Show built-in values

Check Contains System
Headers

A UNC-style path specifies (£} [Include Directory Restore Defauts
//<connection>/<path>
Enter Path B o [ cancel
//trestles/opt/openmpi/incl
ude

Select OK

Add Include Directory

Cancel

Editor Features Editor-6
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Include Paths (2)

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

+ Bug: on Mac, it appears as blank. Close and re-open the twisty to see
the correct value.

+ Add Second va | ue: text Preprocessor Indlude Paths, Macros etc. ot i

Configuration: | Delgult_remote | Active | + | | Manage Configurations...

//trestles/usr/include
... the same way ECTITN o-rrovicers |

Languages
Assembly
GNUC++

ngs [ Shared] | Clear Entries |
% CDT Managed Build Setting Entries [ Shared ]

You should have
two entries:

Iﬂ Show built-in values
Cmtti x o
—H:ttl n "_T'I I:ﬂ'h es IQT Enable language settings providers for this project

Editor Features Editor-7
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Include Paths (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



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 is technically correct

+ To turn them off, use Preferences

Window > Preferences or Mac: Eclipse > Preferences

C/C++ > Code Analysis

and uncheck
all problems

+ Select OK to
close
Preferences

+If icons don’t disappear:
Right mouse on Project >
Run C/C++ Code Analysis
+You can also enable/disable
D\ pimeses — S pempgl this per project in Project

5 4u';'| . | { cancel ) Propertles -
Editor Features el : : @ Editor-9
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Line Numbers e

& * Commonwealth S

+ Text editors can show line numbers in the 26 [Slmiudy il |

g =mpi.h>

Ieft Column ] L 21 #'_inc'lude ::.-:-.I;d'.?.-:-.
g main.c 3 29 #include "decs.h
inwealth Scientific and Indu ' extern 'u"l'.'lid 'I'ﬂ]f'k
12 MPI_Datotype *
+ TO turn on Ilne T?QQIIEE Bre?k,pmm '::--rnuu::lir1.f.:m"g|::1 argwv
numbe ring : Breakpoint Types lﬂzrﬂ:gcérg.,ﬂ.
+ Right-mouse click in ¥ RinlcvECaa Anlyss 38 float pied
] esource Configurations Flaat ol
the editor marker bar 3
t edit left ed Add Bookmark...
(a editor 1€ € ge) Add Task...
+ Click on Show Line + Show Quick Diff _ |
Numbers Slhn_w An_nnntmn h jurface height)

Folding

Preferences...
TLDOT woLapLn] |_m_]

Editor Features Editor-10
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Navigating to Other Files

+ On demand hyperlink e, B sen | e

}

+ In main.c line 135:

+ HOId down Comma nd/CtrI key I.i lise data structures and construct packets to be
e.g.oncalltoinitialise o

+ Clickoninitialise tonavigate

. -uold, wvold, di, dj, z);

to its definition in the header file |E SR VRt iRt
(Exact key combination
depends on your OS) EET T
+ E.g. Command/Ctrl and click on 27 ncaude & v
initialise 0 Float plnlinls . Pr Polds telds vold, it 2

11 float uln][m];
32 float v[n][m];

+ Open declaration ) oot peita

+ Right-click and select Open
Declaration will also open the

Open Declaration

#include <=t Open Type Hierarchy F4
file in which the element is #include <st Open Call Hierarchy ~XH
) . Quick Outline #0
declared Ly :E+:':?‘I‘ Quick Type Hierarchy BT
. . . . . return £ Explore Macro Expansion #=
+ E.g. in main.c line 29 right-click ¢ Y reggle Sourc/Header  ~Tib
on decs.h and select Open
Declaration Note: may need to left-click

Editor Features before right-click works Editor-11
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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 1o/t
+ stdio.h on remote system opens 0c: /

‘Th stdic.h k
lefin

e IS0 C ; P " P
remotetools: [ ftrestles/usr/finclude/stdio.h

* T80 (99 Standard: V.19 Input/output «stdio.h=
L

+ 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.

24 #ifndef _STDIO_H

Editor Features Editor-12
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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

14 int main{ uﬂld,. -[
= puts("!11Hello World! 11"}
get

WG TLoirar _Wirncre ALY . BETL

Y
3 = =i ey * T % - il
ret @ getdelimiche __lineptr.,* __n.int __delimi

@ getenvitonst char * __name) : char ®*
@ getlineichar * * __lineptr,* _n,FILE™ _ strear
@ petlnandavaidnognla mArmEwE iRE el

|

Hit ctrl-space again
+ Code Templates: type for code templates
‘for’ and Ctrl-space

for

= for - for loop for (int var = @; wvar < max; ++var} {
reg =

—| for - for loop with temporary variable

1

More info on code templates later
Editor Features Editor-13
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Hover Help

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

if(geteny())

Mame: geteny

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
string. In some non-Unix systems not using the GMU library, it might be overwritten by subsequent calls t
geteny (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-14
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Inactive code

+ Inactive code will appear grayed out in the
CDT editor

L60 #define VAL
61 #ifdef VAL
acopy_one_to_twol{VAL, ds, res.indx);
63 #else
2h acopy_one_to_two(res.row, ds, res.indx);
65 #endif

0@ //#define VAL
bl #ifdef VAL
acopy_one_to_two(VAL, ds, res.indx);
63 #else
acopy_one_to_two(res.row, ds, res.indx);

265 #endif

Editor Features Editor-15
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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

Editor Features Editor-16
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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

+ Save the file

1. 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
1. 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-17
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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-1
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MPI-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
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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 anaIYSiS by =' : . - . (aallp 3 s.f'beth.f'ews,"tr_fstptp

e O B Qv

clicking on drop-

d own menu n eXt tO | © <] helloM :ﬁ :-LPE Ba{r};rier';::.;gly,,;f.is.F
. i il ow OpenACC Artifacts
th e a n a | ys I S b U ttO n Vi 5 " m Show OzenSHMEM Artifacts
& v 4 Show UPC Artifacts 5 stdio.h
+ Select Show MPI - TS u e

"8 mpi.h

A rt i fa Cts | ! e @ main(int, ¢

Artifact Filename
’MPI_Init helloMPl.c 25 Fi Call
* MPI_Comm_rank helloMPl.c 28 Function Call
’ MPI_Comm_size helloMPl.c 3 Function Call

Writable Smart insert 3933
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MPI Artifact View

Markers indicate the
location of artifacts in
editor

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 - ‘ |l
another file (or entire £ e s 8 conse [ e ARSI,
project!) and its markers S

will be added to the view

Click on column headings
to sort

Remove markers via [E}

C/C++ — shallow/main.c — Eclipse — [Users/beth/ews/testptp

av.ii
COMM_WORLD, &proc_cnt);
_COMM_WORLD, &tid);

_b.
| 2
| 4
| d
| 4
[3
| 5
13
| 4
>
| 4
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MPI Editor Features

s+ Code completion will show all
float vold_start[n]; 3 ) the possible MPI keyword

int proc_cnt; o
int Eid; A matn.h completions
MPI_Datatype * mpi.h

O — §l st + Enter the start of a keyword
I'-1P1:L'1:|mm:stzr_:{:l':1F’1 €0 1Hi‘HDFx‘LD, Lproc_cnt); P then press <Ctr|-space>

MPI_Comm_rank(MPI_COMM_WORLD, &tid):

MPI_g| <
y @

3 MPI_Barrier(MPI_Comm } int 4 Blocks each task until all task;'I'ua'u-eT:all_eE:l it
Lint, mpL

L

MPI1_Bsend_init(void*, int, MPI_Datatype, int,|
MPI_Buffer_attach( vo int) int
MPI_Buffer_detach{ v ,int ¥} int
(MPI_Comm comm) . int float nl d_s.£ m,';:"[’ 3
oid * buffer,int count,MPI_Dataty int proc_cnk;
MPI_Bsendivoid * buf,int count,MPI_Datatype..| int tid;
AP s initivoid = buf.i St B MPI_Datatype * res_type;
Pl Bsend initfvoid * buf.int count.MPI Datg *| - ¥F -type;

* 0 a @

(<]

@

Press "* " to show Template Propo E MPI_Init  #10 &m'gu} H
MPI_Comm_size(MPI_COMM_WORLD, &proc_cnt);
MPI_Comm_ras, PI_COMM_WORLD, &tid);

+ Hover over MPI API

Description:

+ D i S p | a ys t h e fu n Cti O n s the rank of the |oc k in the group ated with a comrr nri_c
prototype and a y o
descrlptlon f € (n % (proc_cnt - 1)) 1= 9 )

if € tid == 8 )

fprintf(stderr, "{number of proce - 13 must be a mk
v

9 :

MPI Programming MPI-5



paratiel tools platform

Context Sensitive Help

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

function name 2“2 e
rotoype: int MPI_Comm_rank{MPI_Comm, int *}
+ Windows: F1 key Ve el
+ Linux: ctrl-F1 key ]
+ MacOS X: Help key or 2D Help 53

Related Topics
- About

Help[Dynamic Help

+ A help view appears (Related
Topics) which shows
additional information
(You may need to click on MPI
API in editor again, to

Click belaw to see help.

Some special
info has been
added for MPI
APIs

popu Iate) J,f,' lelp & = %= 4l ' 'P:f'allﬂ__r
+ Click on the function name to i ' s B
see more information NPT ‘Coisin ik

+ Move the help view within your
Eclipse workbench, if you like, |RGuAdd
by dragglng |tS tltle tab MPI_Comm_rank — Determines the rank of the

calling process in the communicator.
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MPI Templates

+ Allows quick entry of common patterns in MPI

programming
+ ; MPI_Comm_rank{MPI_COMM_WORLD, &rank;
Example: MPI_Comm_size(MPI_COMM_WORLD, &p);
_ H if (rank == @){ 1ster taslk
MPI Send recelve br‘inl;ﬂ:' o From process @: Num processes: ¥%dwn",p);
+ Enter: for (source = 1; source < p; source++) {
. MPI_Recv(pmessage], 188, MPI_CHAR, source, tod,
npi sr <ctrl-space> MPI_COMM_WORLD, &status); '
+ Expands to a send-receive primefCRsin”, ME—.
pattern '

+ Highlighted variable names
can all be changed at once

+ Type lTpI <Ctr|'Space> <Ctr|' /¥ use --.._r"-.l'_'r'ill so that 'r1' get I.l"l]l'l'.":-‘ll.'...".":l_"'L'-l ./
space> to see all templates RN TS i

mpi
|=| mpiif - MPL_Init and Finalize

4 - H .
-| mpisr - MPI S5end Receive

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

MPI Programming MPI-7
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MPI Barrier Analysis

= C/C++ - MyBarrier/src/MyBarrier.c - Eclipse SDK - C:\ews\runtime-cdt40 |-_||§

e & + Verify barrier
e synchronization in C/MPI
programs

+ For verified programs, lists
barrier statements that

g Y 2c Laa. MPI Cond WORLD) ; synchronize together

ampleProject . . ( m a tC h )

| + For synchronization
; errors, reports counter
| example that illustrates
Whvessan __ - | and explains the error

te Search Project Run  Window Help

= 0| 5= outi

Functi [£i Problems | v Tasks | Bl Console | %/ Barrier Match Sarrie i ¥ =0

- Barrier Matching Set Function
n:u.?!n L =% Error main
main +-U path 1 (1b.

rna?n .. = WA Path 2 (0 b
main - { = : = =% Error main
Barrier M ! -

e Local files on/y

+- W4 Loop (dynamic number of barriers)

main

Barrier

main

main
W Barrier ) main
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MPI Barrier Analysis (2)

Run the Analysis: —
+ In the Project ™

Explorer, select the S Er—"y
projeCt (Or direCtory, \

or file) to analyze

+ Select the MPI

OHF - e,
Barrier Ana |YSIS # Show MPI Artifacts
action in the pU”' # Show OpenMP Artifacts
down menu " /// MPI Barrier Analysis

¥ Show UPC Artifacts

MPI Programming MPI-9
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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 - /Users/beth/ews/

MPI_Finalize();
return 1;
1

if (tid 1= @) {
Wwo
COMM_WORLDD;

* |l dump.c 1.1

ludes

4 MPI Barrier Matches | MPI Barriers 23
0 Function Filename LineMao IndexMo
ADE 101
-.'""‘!JTHDR" W main main.c 85 1
| Changelog 1.1 Wi main main.c 206 2
=i compile 1.1

=) config.guess 1.1

MPI Programming MPI-10
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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
= Error
+-f path 1 (1ba
WA Pa
=T Error

Function
Barrier
Barrier
main ) .
main c number of barriers)
mair
mair
Barrier
mair

er 4 miain
+- W Barrier 5 (1) main

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, barrier 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
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Barrier Errors

+ Let’s cause a barrier mismatch error

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

+ At about line 125,
enter a barrier:

_:F:E-f;i!._i
+ Type M PI B Lzt i o MPI_Barrier{MPI_Comm ) int « Blocks each task until
— rECEl @ MPI_Beastivoid®, int, MPI_Datatype, int, MPI_
+ . L28 "/ s MPI_Bsen * Int, MPI_Datatype, int, Int,
H It Ctl i S pa Ce : ' ; . ® MPI_Bsend_init{vaid®, int, MPI_Datatype, int,
. Ii i M @ MP1_Buffer_attach( void®, int) int
= Se I ect MPI Ba rrier 132 @ MPI_Buffer_detach{ void*, int *} int

+ Add communicator
arg MPI_COMM_WORLD and closing semicolon

MPI_Barrier(MPI_COMM_WORLD};

MPI Programming MPI-12
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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

LE: "le'kl:r.c E.:a :l:i worker.c E;S

+ Run barrier analysis on shallow project again
+ Select shallow

project in Project OH i r Koo
Explorer first # Show MPI Artthcts

b- Shnw DpenMF Amfacts

¥ Show UPC Artlfar.:ta

MPI Programming MPI-13
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Barrier Errors (3)

MPI Barrier Analysis

+ Ba rri e r- E rro r i S fo u n d .|. 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 5Set Function | Filename ineMo | IndexNao Ba rrier E_rro IS
fffiError main main.c @ i view tO f|nd
iffiPath 1 (2 barrier(s)) 0 1 the Iine |t
ffiBarrier 1 main main.c 89 .
- references in

FFFi o

#Fi MPI Barrier Matches | W MPI Barriers |/ MPI Barrier Errors &3 50 P

worker | worker.c

/77 uth 2 (1 barrier{s)) 0 i t h e Co d e

¥ Barrier 2 Freain main.c
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Fix Barrier Error

Le] worker.c 23 te] main.c

+ Fix the Barrier Error
before continuing

0 44 MPI Barrier Matches | W MPI Barriers | //AMPI Barrier Errors 23
+ Double-click on the - b

/AR

| Barrier Matching Set “Funr_tir:nr'l . .FiI name .Lir'u':Nrj
3 = ¥ i Error main
barrier in worker.c Wit 52 i

¥ Barrier 1 main

to quickly navigate | Zses

v Path 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-15
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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

/i MPI Barrier Errors &3 " =

Barrier Matching Set Function Filemame  LineNo
i Error main main.c B7

MPI Programming MPI-16
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MPI New Project Wizards

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

800 C Project

C Project

Project name must be specified

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

Choose file system: | default

Project name:

Project type. Toolchains:

¥ = GNU Autotools i MacOSX Berkeley UPC
rid ANSI C Autotools Project XL C/C++ Tool Chain
- 5 Shared Library Project

@ MPI Pi C Project

& MPI Pi C++ Project

& MPI Emp Project

& OpenMP Hello World C Project
& OpenMP Empty C Project

MPI Features for MPI-17
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MPI New Project Wizards (2)

+ Next> and fill in (optional) Basic Settings

+ Next> and fill in MPI Project

| Settings
+ Include path set in MPI
L Preferences can be added to
project
MPI Features for MPI-18
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MPI New Project Wizards (3)

+ Select Finish and “MPI Hello World” project
is created

include
#include
#include "mpi.

# |cj helloMPl.c int main{int argc, char* argv[]1}{

mainfint, chi

[%¢ Problems &2 | El Console Remote Environments

0 items

Description & | Resource

6 MP| Artifacts found

MPI Features for MPI-19
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MPI Preferences

+ Settings for MPI New Project wizards

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

type filter text MPI

b Miylyn
¥ Parallel Tocls
P Debug MPI include paths:
I External Tools [
= CEM
Launch
¥V Parallel Language Develo
MPI
OpenACC
OpenMP
OpenSHMEM
UPC
P Resource Managers

E’T Recognize MPI Artifacts by prefix (MPL_) alone?

MP1 build command (C): | mpicc

MPI build command (C++} | mpic++

IE'T Prompt to include MPI APIs found in other locations (C only)?

MPI Features for MPI-20
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=

Exercise

1. Find MPI artifacts in ‘shallow’ project

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

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

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

MPI Programming MPI-21
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S ‘}\\

Optional Exercise

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

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

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

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

MPI Programming MPI-22
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Configuring SSH Tunnel

SSH Tunnel Tunnel-1
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Configure the =4
Synchronized Project -
SSH tunnel (1)

+ If your machine access requires ssh access through a
frontend/intermediate node, set up an ssh tunnel before configuring

the project - from command line or e.g. Windows PuTTY, e.g.
ssh -L <port>:<target-host> <userid>@<frontend-host>
(For details see )

+ When you configure the connection for the project
+ Connection: New...

Configure Remote Synchronization

3 Aconnec st be selected

+ The connection will use
the port for the ssh tunnel
(details on next slide)

SSH Tunnel Tunnel-2


http://wiki.eclipse.org/PTP/FAQ

paratiel tools platform
Configure connection to =9
remote host — SSH Tunnel (2)

+ In Target Environment Configuration Configure Remore Synchronization
dlalog, enter ta rget name _@ A connection must be selected
and host information |

+ 1. Specify Target name
+ 2. If using a tunnel, select

Localhost and enter userid and
password for remote system

+ For direct access, just R
select Remote Host, enter
hostname, userid, password

+ 3. select the Advanced button
to specify the port :

+ Se I eCt Fi n iSh File with private key:

Passphrase:

@ meouti{sec): 5
Cip? We: | Internal SSH client default

pecify port for tunnel

[ Browse... )

Target Environment Configuration

E.‘ PasWyord based authentication

lancel

SSH Tunnel ® Tunnel-3
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Building a Project

+ Objective

+ 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 create build targets

Building a Project Build-1
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Build Configurations

Propertias for shallow

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-2
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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
HPSA\Y ” A Envi
+ Default is “make” but this can be changed to Losaimg
i Settings
anythlng Tool Chain Editor
+ Build Variables oy cicrs Compiler
+ Create/manage variables that can be used in other > Tode Anaysis
. . . ocumentation
build configuration pages File Types
Formatter
+ Environment Indexer
. . . . Language Mappings
+ Modify/add environment variables passed to build Paths and Symbols
+ L . Preprocessor Include Paths, Macros etc.
Profiling Categories
ogglng . ] . 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-3
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Settings

+ Binary parser selection (used to display binaries in

Project Explorer)

+ Error parser selection (used to parse the output from

compiler commands)

+ Tool Chain settings (managed projects only)

Tool Chain Editor

+ Allows the tools in a particular tool chain to be

modified
XL C/C++ Compiler

+ Compiler settings for XL C/C++ compilers (if

installed)

C/C++ General/Preprocessor Include Paths...
+ Set include paths here

Building a Project

paratiel tools platform

Build Properties (2)

type filter text

P Resource
Builders
Build Variables
Environment
Logging
Settings
Tool Chain Editor
XL C/C++ Compiler
V¥ C/C++ General
P Code Analysis
Documentation
File Types
Formatter
Indexer
Language Mappings
Paths and Symbols
Preprocessor Include Paths, Macros etc.
Profiling Categories
XL C/C++ Language Options
CvsS
) Fortran Build
Paths and Symbols
Project References
Refactoring History
Run/Debug Settings
Synchronize
P Task Repository
Task Tags
P Validation
WikiText

Build-4
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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

Mahe Targets ge... 2 Default_ WIthMaf:DSk GCC

Index
Build All

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

Synchronize

Building a Project Build-5



paratiel tools platform

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 bu”d and SynChronlze Configuratlons Default Build Configuration: If:-r:?auli with L.i.r'lu}: Gt-:;::. =
are independent Use an environment m gement system to customize the
remote bulld enviropfnent
+ It is possible to change which build

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

Add
Remawve

Set P«I:T.i'-.'i':

CDT Build Configurations

Build Build-6
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Configuring the Build Environment

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

+ In the Manage Synchronize
Configurations dialog, select
the configuration you wish to
change

+ Check Use an environment
management system to
customize the remote build
environment

Building a Project

Manage Synchrenize Configurations

Add
Remove

'54':1: Au:ti'\.-e

CDT Build Configurations

Default Build Configuration: | Default with_Linux

IQT Use an environment management syst stomize the remote build envirenment

/‘ Manually specify environment configuration commands

Select modules to be lpaded. Environment variables configured on the Environments page of the project properties are set
beforehand and may be overwritten.

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

Available Modules Selected Modules

325
R
Rf2.15.2

Set Default

abyss

Reload List

Build-7
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Build Environment (2)

Manage Synchrenize Configurations

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

Use the <-Remove button to
remove modules from the
Selected Modules list

Add
Remove

'54':1: Au:ti'\.-e

Use the Filter list field to > (a

quickly find modules with a i selected Moduies

given name : i
Use the Up and Down shacus /6.1 SetDefat
buttons to change the order

of the Selected Modules Reload Lit

Click Select Defaults to load
only those modules that are
present in a new login shell

Building a Project Build-8
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Build Environment (3)

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

+ Execute module load for each selected module
+ 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-9
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Build Environment (4)

For this tutorial, we want to use gcc and Open MPI
Navigate to gnu/4.6.1 in Available Modules and select Add ->
Navigate to openmpi/1.4.3 and select Add ->

Also add ® OO ManageSynchronize Configurations

Tau/2.21.3 .
for later o
use Set Active

++ + +

CDT Build Configurations

Default Build Configuration: | Default_with_Linux_GCC

\?\ Use an environment management system to customize the remote build environment

| Manually specify environment configuration commands

Select modules to be loaded. Environment variables configured on the Environments page of the pr
beforehand and may be overwritten.

Filter list (* = any string, ? = any character):
Q

Available Modules = Selected Modules
3.2.5 gnu/4.6.1

R openmpi/l1.4.3
R/2.15.2 <- Remove tau/2.21.3
abaqus

abaqus/6.11-2

abaqus/6.7-1

ahanns 16 Q-2

| Ralnad lict

Building a Project Build-10
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Start with original'shallow’

+ Start with original ‘shallow’ code:
+ Project checked out from CVS: Changed file:

B el init.c

+ Right mouse on project, bam:;”
Replace with > Latest from HEAD > [ ime.c 1

= Replace Witl - »

slace With Latest from HEAD
Restore from Local History... Another Branch or Version...

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-11
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Starting the Build

+ Select the project in Project Explorer

L copy.c 1.1

+ 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

1 Project Explorer 23

+ By default, the Build Configuration assumes there is a

Makefile (or makefile) for the project
Building a Project Build-12
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Viewing the Build Output

+ Build output will be visible in console

\* ! Problems = Tasks (& Console 52 )= Properties B Terminal 1 % Remote Environments

g
;DTEquCﬂnsmelﬂmﬂuw] B s . )
20:55:32 **** Bild of configuration Default with Linux GCC for project shallow %%
make all
Unlooding compiler-dependent module openmpisl.4.3
Wote: mplicc appears to invoke gcc
mpicc -g - -0 calc.o calc.
mpicc -g -C -0 COpy.O cCopy.
mpicc - -C diag.o diag.
mpicc - -C init.o init.
mpicc - -C main.o main.
mpicc - -C time.o time.c
mplfo9d -g -c tstep.o tstep. fOQ
mplcc -g - worker .o worker.c
mpicc -0 - -0 dump.o dump.c
mpicc -g -o shallow calc.o copy.o diog.o init.o main.o time. ep.o worker.o dump.o -lm -lgfortran
» Shell Completed (exit code = @)

|
o]

|
a

L Build Finished (took 6s5.6098ms)

Building a Project Build-13
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Build Problems

ipse - [Users/greq/Documants /workspace

+ Build problems will be
shown in a variety of
ways

+ Marker on file

Marker on editor line

Line is highlighted

Marker on overview ruler

Listed in the Problems
view

+ 4+ + 4+

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

Building a Project

O-
5 Project Explorer
arker(
MPI_Barri
MPI_Final
1 else {

Lent=1;
prv = i-1;
master_packet[PREV] = prv;

roc_cnt - 1)

nxt = i+1;

master_packet[NEXT] = nxt;

syntax error before ' token

C/C++ [4Resource SYTeam Synchr... £ Parallel Debug

= 0[5z our
a
+Z
=1 math.|
2 mpi.h
s
H ]

Remote Environments ! History

& | Resource Path Location Type

shallow line 87 |C/Cet Problem |
main.c {shallow line 97 C/C++ Problem

main.c Jshallow line 212 C/C++ Problem

Build-14
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Forcing a Rebuild

Tasks [El Console 53

If no changes have been made, W 2%
make doesn’t think a build is needed
e.g. if you only change the Makefile ik N

22:84:16 Build Finished (took 4s5.378ms)

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

Close Project
Close Unrelated Projects

Build console will display results

iog.o init.o main.o time.o

RebU”d pI‘OJeCt by C||Ck|ng On 22:96:00 Build Finished (took 1s.535ms)
build button again

Building a Project Build-15
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Forcing a Resync

75 Project Explorer 23

+ 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
Go Into

Open in New Window

+ Status area In |Ower rlght ShOWS ste é!osePrO_iect .
When SynChronizatlon Occurs Close Unrelated Projects

Build Configurations
Make Targets

Soric Achive Now
Set Active
Manage...

Sync All Now

Remote Synchronization: (73%)

Validate

Show in Remote Systems view
Profiling Tools

[F] Convert to Fortran Project v Auto-Sync (Global)
Convert To... Auto-5Sync Settings [ 2
Profile As

Debug As Filter...

Building a Project Build-16
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Creating Make Targets

By default
+ The build button will run “make all” .
+ Cleaning a project will run “make clean” SN © Make Target 3 NI
Sometimes, other build targets are e D s
req u [ red __-__.___ _ptp-sync New Make 'ra_rg_e:
Open Make Target view ﬁﬁ B
Select project and click on New g
LG TELE 5 BUtir
Enter new target name “:‘_";‘_jffj_j;'
Modify build command if desired "‘
New target will appear in view T —
Double click on target to activate B o s e

Building a Project Build-17



paratiel tools platform
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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
1. Rebuild the project and verify there are no build errors

Building a Project Build-18
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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-19
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Running an Application

+ Objective
+ 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

= Run Configurations .- - . - .

[:A’V ‘f,'v i‘-&fbv OV

Create, manage. and run configurations

Create a configuration to launch a parallel application in Parallel Perspective

" Bun As Configure launch settings from this dialog:
: ﬂ_{:nn gm s i ress the 'New’ button to create a configuration of the selected type.
n daa
Drgaﬂi"i:' Favorites E - Press the 'Duplicate’ button to copy the selected configuration.
dlill£ Moy b R,
e Faunch o M - Press the 'Delete’ button to remove the selected configuration,
+ . . 5=} Parallel Application T - Press the Filter' button to configure filtering options.
O.pe n th e ru n Co n fl g u ra t I O n - Edit or view an existing configuration by selecting it.
dialog Run>Run
Co nfi g u ra t i o n S Configure launch perspective settings from the Per es preference page.
LN

+ Select Parallel Application
+ Select the New button .

Or, just double-click on S ———
Parallel Application : —
to create a new one @

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
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Set Run Configuration Name

+ Enter a name for this run configuration
+ E.g. “shallow”
+ This allows you to easily re-run the
same application

+ If the “shallow” project was selected S , ,

Run Configurations

when the dialog was opened, its name
will be automatically entered

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 psese——"
that corresponds to your target R EaEES
system

Run Configurations

+ Use edu.sdsc.trestles.torque.batch

Target system configurations
can be generic or can be specific
to a particular system
Use the specific configuration if
available, or the generic
configuration that most closely
matches your system

You can type text in the box to  |f——_G:_GpGrc-—
filter the configurations in the -
list

m configuration

m configuration

ics.kraken.pbs.batch
cf.bgp.pbs.batch

Running an Application Run-4
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Configure the Connection

Run Configurations

Choose a connection to s, siasiags; gl s coRgI IO
use to communicate with | Sk
the target system I
If no connection has been - B4 Resources | ) Applcation| - Arguments | Enironment  Synchranize | [ Common
configured, click on the 5y praions [ sdu sdsc resiesdorque atd
New button to create a
new one

+ Fill in connection information, T Advanced Setings  Import Script.|

then click ok Name Description

The new connection
should appear in the Account to which to charge this job.
dropdown list o | Do e i i S
Select the connection you e oo E S st
already have to
tres tles. SdSC. edu This configuration will run a command on the target system "trestles”. Do you want

Select toggle if you don't | R0 st
Wa nt to See po p u p a g a I n - Don't ask to run command again for this configuration

Open Connection

Running an Application Run-5
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Resources Tab

Name: |shallow

Th e CO n te nt Of th e 5 Resources r"_-'| Application | (9= Arguments | B Environment | Synchronize | ] Common

Reso u rces ta b Wi I I Va r.y Tariet System Configuration: | edu.sdsc.trestles.torgue.batch

on Type

depending on the target
system configuration
selected

This example shows the
TO RQU E CcO nfig u rati on Job Name: prsrrs

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

Number of nodes i

. Wallclock Time: 00:30:00
For parallel jobs, choose
the MPI Command and

the MPI Number of
Processes

([ JLocal (») Remote | trestles

Queue:

Number of nodes:

MPI Command:
MPI Number of Processes:

Export Environment:

Modules to Load: L Cn:nr‘.i'—fgure...

See next slide

View Script | View Configuration

Running an Application

| Advanced Sr‘:t:ings Import Script |
Description
The name assigned to the job by the gsub or galter command.
Account to which to charge this job.
Designation of the queue to which to submit the job.

Mumber and/or type of nodes to be reserved for exclusive use by the job.
[usage hint] number_nodes:ppn=N

Maximum amount of memory used by all concurrent processes in the job.
Maximum amount of real time during which the job can be in the running state.
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 jeb script.

Restore Defaults |

Run-6
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Resources Tab (2)

+ For this tutorial, use the following values
+ Queue: shared
+ Number of nodes: 1:ppn=5
+ MPI Command: mpirun
+ MPI Number of Processes: 5
+ Leave other fields alone

+ Configure modules for running the application
+ Click on the Modules to Load: Configure... button

+ Select the same modules used to build
+ gnu/4.6.1
+ openmpi/1.4.3

Running an Application Run-7



paratiel tools platform

Viewing the Job Script

Account: Account to which to charge this job.
+ Some target
Con‘ﬁg u rat|o N s W| I I Queue | shared . | Designation of the queue to which to submit the job
p rOV I d e a VIeW Scrl pt Number of nodes: L:ippn=5 Mumber and/or type of nodes to be reserved for exc
butto N [usage hint] number_nodes:ppn=N

+ CI |Ck On th |S tO VleW th e Total Memory Needed: Maximum amount of memory used by all concurrent
JOb Scrl pt that Wl | I be Wallclock Time: 00:30:00 Maximum amount of real time during which the job
Su bm Itted tO the JO b MPI Command: | Whirh mni command fo use
scheduler —eoco ... Scriptwith

MP1 Number of Processes

+ BatCh SCh ed u Ie r | £ Script with current values
COnflg u ratIO n s ShOU Id Export Environment; '#!P.-'Bh_in,."halsl i
#PBS -g shar

also provide a means of m e
importing a batch script — —

NDY" ] then
AND="${COMMAND} ${MPI_ARGS} -hostfile 3{PES_NODEFILE} S{MYSCREXE} "

els
COMMAND="5§{MYSCREXE}"

fi

FCOMMAND}

Running an Application Run-8
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Application Tab

Run Configurations

Create, manage, and run configurations

+ Se I eCt th e Appl icatio n ta b Create a configuration to launch a parallel application

+ Choose the Application S
program by clicking the

5=} Res | icati ()= Arguments | g Environment | Synchronize | =] Comman

Browse button and locating | e—
the executable on the shaliow o
remote machine _'
+ Use the same “shallow” ome eibbits/shallow/shallow ——
executable o | Copy executable from local filesystem

+ Select Display output from i s

all processes in a console | |
View lay output from all processes in a console view

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 Arg uments ta b Iets ;reale l;nanage and run configurations H—
you supply command-line ' :
arguments to the .
a pplication TEX| B Name: | shallow

+ I | E=} Resources | B J**I’P'":EmEr'.wirl::nn'nﬂ_rut Synchronize | =] Common _
YO U Ca n a I SO Ch a n g e th e Application Program arguments

default working directory i rst Ll e

plet

when the application Java Application -
exec u te S v ..p-p-lic:l.tic-n Working directory

Create a configuration to launch a parallel application

@1 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 0.0 Rup Configurations
lets you set environment i it e i SR
variables that are passed
to the job submission

i B |[E 5o~ ame: | shallow
comma nd : = ] Application 09 Afg,‘.,yﬂcl'urcmize. £l Commeon |
! catic riables to set;

+ This is independent of the [Elrors s
Environment Management oo Aol
(module/softenv) support
described on previous
slide

Select...

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

@

Running an Application Run-11
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Synchronize Tab (Optional)

. 909 Run Configurations
Th e SynCh ron Ize ta b Iets Create, manage, and run configurations
yo u S peCIfy 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, i [

TE R It 57
: “e filter text E-EE Resources | [Z] Application | 9= Arguments | g ErwimnCGr'nnmﬂ |
a nd after the _]Ob pplication Synchronize rules

exec ut| O n plication Upload rules are executed before application starts. Download rules are executed after application finishes
(]

Click on the New P
upload/download rule Fyat

it Plug-in Test : 3
T Please specify the remote directory and a list of files that shall be uploaded

buttons to define rules # Launch Group

Framework

The rule defines which file Tl Al
. :  shallow-torque
will be
uploaded/downloaded and ) Upload rules enbled
where it will be put New upload rule

Can be used in
CO nj u n Ctio n With p rog ra m Filter matched 11 of 11 items CESHEREL AR o
arguments to supply input
data to the application

@

|| Execurable
d back if change Preserve Time attributes

If file already exists: | Overwrite

@

Running an Application
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Common Tab (Optional)

Run Configurations

The Com mon ta b IS Create, manage, and run configurations
ava i Ia b I e fo r most Ia u n Ch Create a configuration to launch a parallel application
configuration types (not

j U St Pa ra I I eI Ap pl icati O n ) e % i Name: | shallow-torgue
AI I th I h type rtext E'_{ Resources ':] Application _I:f=-'-':l= Arguments '!_"-"5 Environment Synchn@
O W S e a U n C ++ Application Save as

CO n fl g u ratl O n to be I:tl::wizz;ilc.::;iz:i-:ation 8 Lo 5re
exported to an external . ® iinitu
fi I e t Display in faverites menu Encoding
A TSt fi (=) Default - inherited (MacRoman)

Ca N d d d th e I au n C h = :r-ch fl_::i“ H tg () Other |I50-8859-1
configuration to the " £ Parall Appicaton -

favorites menu, which is S

aVa i Ia b I e O n th e m a i n I;j‘AJ]Dcale I;Dn;oie {r‘u‘:c;essar',' for input)

Eclipse toolbar ) File:

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

Select Run to launch )
the job 2

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

This launch type allows monitoring of system and job information. Do you want to
configure and start menitoring (will switch te System Monitoring perspective if
necessary)?

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

+ Select Yes to switch and launch the job

Building and Running

Run-14
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System Monitoring Perspective

System view

Jobs running
on system

Active jobs

Inactive jobs

Messages

Console

System Menitoring — Eclipse - [Users/beth fews/test1106tutorial

e @y Qov Qv CE

I ‘ (=] Eﬂ:,ﬂ:-l—* i,.ﬁ[:‘u"s Repository Exploring |55 System Monitoring E:E' Parallel Debug

rstem: trestles-login2.sdsc.edu

System Type
TORQUE Resource Manager

... jmondal
10553... jmondal normal
10553... jmondal normal

= |nactive Job

step

q0onn
— 0 00000
[ 1056 ti e . 20 [ OEOOAOE0
[0 1056.. ti e P2 : ? (N aan0 00 [ 000o00oo
[ 1ose.. share ro? 7 [ [
[0 00000 (nonoooon
OOO00 (BEREE0ER
0 [0 HOOROaOE
HOOOEEED 15 A [ AR AT
HoononEa HOEDERED (BERERERE
[T 0000000
: n MENTEN HHl uaaooa [
1 aoana | 1 00 anonanan
<terminated> shallo P duntime pr Ooan 0[]
HAEE (U0B0OOoO
HHOEREED (Ooooonoc
Hooonoon  (Oenoonoc
TN NN

Scroll to see more
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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

dispat/totalcc status
24 RUNNING
24 RUNNING
4 RUNNING
4 RUNNING

all queus dispat totalce status
2 7 16 SUBMITTED
16 SUBMITTED
16 SUBMITTED
16
16 SUBMITTED
16 SUBMITTED

0 o i o

== |nactive Jobs

6 SUBMITTED
SUBMITTED
SUBMITTED
SUBMITTED
SUBMITTED
SUBMITTED
SUBMITTED

step owner gueue  wall gueus dispat totalco status

510.. . moras | 12 ? 16 SUBMITTED
510.. V... |nor.. ? 16 SUBMITTED
510... . |mor....| 129. ? 16 SUBMITTED
510... . ne 29, ? 16 SUBMITTED
510... . |mor....| 129, ? 16 SUBMITTED

e = ~ ~ TR e

O
O
O
]
]
O
=
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System Monitoring

+ System view, with

abstraction of system 5

configuration

+ Hold mouse button
down on a job in
Active Jobs view to
see where it is
running in System
view

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

Running an Application

o
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- ([ 1T A {1 T
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One node with
16 cores
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Job Monitoring

| | Systemn Monitoring — shallow/Makefile.mk — Eclipse — [Users/beth/ews/testl

Job initially appears in
Inactive Jobs view
Moves to the Active JObS :;::.ctiw: active Jobs &3 : :

VieW When execution :_ ;t: _IE ,.w .]'1" ‘__”; v.-[.lanl 21L.u':m.':j:-..‘:;?«3ald. tu:utacorpétaﬂ;.i'gzg
begings

Returns to Inactive Jobs
view on completion : st 1 1) ~
Status refreshes £ 3627 oched gopul _debug | 00 2001 ? suBwTTeD
automatically every 60 sec < i Resur
Can force refresh with menu

21 Get Job Error
¢ Get Job Output

Running an Application
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Controlling Jobs

+ Right click on a job to open
context menu

+ Actions will be enabled IFF

+ The job belongs to you

+ The action is available on the
target system

+ The job is in the correct state for
the action

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

Running an Application

.. mkb72 normal 17

= Inactive Jobs B3

step Owner gueue
501... rarijit eight
i eight
eight
eight

rinarm

narmmal

narmal

narmal
- nermal
.. alberto eight
.. alberto eight
.. inca rermal
. grw

o o | o

£ Refresh Job Status

I queuec dispatc totalco) status

201..] 2 6 SUBMITTED
6 SUBMITTED

6 SUBMITTED

6 SUBMITTED

6 SUBMITTED

64 SUBMITTED

64 SUBMITTED

64 SUBMITTED

64 SUBMITTED

24 SUBMITTED

24 SUBMITTED

4 SUBMITTED

? COMPLETED
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Obtaining Job Output

+ 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

# Inactive Jobs. &3 i

owner queue wall guevedate dispaty totale status

gopal debug 600 2011-1... 7 UBMITTED
gopail debug 00/2011-1... ? ? SUBMITTED
alberto normal |43...2011-1... 3
dsouth normal |14, 2011-3..; 7

18 SUBMITTED
12 SUBMITTED
7 COMPLETED
? COMPLETED

tibbitts 77
tibbitts debug 7

! Properties | o Problems | ¢ Tasks |
T ptp_job.o3777
Potential energy 6.585 Kinetic Enery
- Ereny PR elef - 27 Get Job Error
Cycle number 958 Model time in days @ .0 A : l'.]l;b : put
Potential energy 768.468 Kinetic Ener

Total Energy 48385.996 Pot. Enstropl I Refresh Job Status

Cycle number Model time in days # Remove Job Entry
Potential energ 21561.833 Kipsd¥T Encrgy EUHAT 4GS T
Total Energy 48000.43 ‘o, Enstrophy 1.805456e-27 C| =

[ ]
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Add a Monitor

+ You can monitor other systems too

+ In Monitors view, select the ‘+’ button to
add a monltor ‘Z. Monitors 22 (& |=,-f=-‘"':' S
5t.1=:u li:-tln::r: Mame }'stem b“m. o

o, trestles.sdscoedu TORQUE Resource Manager

+ Choose monitor type and connection;
create a new connection if necessary

Double click
new monitor
to start

Running an Application 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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Fortran

+ Objectives
+ Learn how to create and convert Fortran projects
+ Learn to use Fortran-specific editing features
+ Learn about Fortran-specific properties/preferences

+ Contents

+ Fortran projects
+ Using the Fortran editor
+ Fortran project properties and workbench preferences

+ Prerequisites
+ Basics (for exercises)

Fortran Projects Fortran-1
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Configuring Fortran Projects

Fortran Projects Fortran-4
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Project Properties

+ Right-click Project + Project properties are settings
+ Select Properties... that can be changed for each
| Project E:-.'pl7(r 22 1 remote Systems p ro J e Ct

t< >shalloW [dev.eclipse.org] + Contrast with

| cale.c 1.2

[f) copy.c 1.2 workspace preferences,

Properties for shallow WhICh are the Same
Resource [ ’ regardless Of What
A ; project is being edited
R o s + e.g., editor colors
E:.I.n};e!:t;:ljc;rlo;fcontainer{I'-'Iacﬂ.omaﬂ] + Set in WindOWD
$ar et Preferences

(on Mac, Eclipsel
Preferences)

+ Careful! Dialog is
very similar
Fortran Projects | Fortran-5
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Converting to a Fortran Project

+ Are there categories labeled Fortran General
and Fortran Build in the project properties?

Do this
once

Service Co

+ If not, the project is not a Fortran Project
+ Switch to the Fortran Perspective

+ In the Fortran Projects view, right-click on the
project, and click Convert to Fortran Project

+ Don’t worry; it’s still a C/C++ project, too Loy >shallow
+ Every Fortran project is also a C/C++ Project

Fortran Projects Fortran-6
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Project Location

+ How to tell where a project
resides?

Properties for shallow

Resource

+ In the project properties :
dialog, select the »C/C++ Build

C/C++ General
Resource category evs
Discovery Options
Environment
Paths and Symbols %) Inherited from container (MacRoman)
‘oject References N

Run/Debug Settings () Orther: MacRoman
Service Configurations
Settings

#Task Repository
Task Tags _
Tool Chain Editor f*) Inherited from container

Text file encoding

[_| Store the encoding of derived resources separately
Mew text file line delimiter
Walidation

Yariables
WikiText

() Other:

e

Fortran Projects Fortran-7
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Error Parsers

+ Are compiler errors not appearing in the
Problems view? Do tis
+ Make sure the correct error parser is enabled

+ In the project properties, navigate to
C++ Build[]Settings or Fortran BuildiSettings

+ Switch to the Error Parsers tab
+ Check the error parser(s) for your compiler(s)

fuig EH.*'l_ar".:- F’.an_'sersl

3_:-‘1'-EE1-'-I' i:riu f‘."|..'.1-|-:E' Er‘.ﬂ:nr iiar::r:r 5{4 i{DEpFEC&tEd:I
i=Photran Error Parser for GNU Fortran {gfortran)
= COT GNU C/C++ Error Parser

= CDT GNU Linker Error Parser

=0T GNU Assemblier Error Parser

= Photran Error Parser for Absoft Fortran

<= Photran Error Parser for Intel Fortran B.1

[
v
v
v
v
W
v
v

iz=Phaotran Error Parser for Lahey/Fujitsu Fortran 7.1

Fortran Projects Fortran-8
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Fortran Source Form Settings

+ Fortran files are either free form or fixed form;
some Fortran files are preprocessed (#define, #ifdef, etc.)

+ Source form determined by filename extension
+ Defaults are similar to most Fortran compilers:

Fixed form: .f fix for fpp ftn f77
Free form: .fO8 .fO3 .f95 .fo0 < unpreprocessed
.FO8 .FO3 .F95 .F90 < preprocessed

+ Many features will not work if filename extensions

are associated with the wrong source form
(outline view, content assist, search, refactorings, etc.)

Fortran Projects Fortran-9
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Fortran Source Form Settings .

Do this
once

Properties for shallow

+ In the project
propertlesl SeIeCt b::-i-ld-:rr:;- Source form/filename associations:

FO rt ra n G e n e ra II] - .Ei: glj:irl'u?':ral File Name/Extensian 51?-:1 rce Form
Source Form !

Source Form

¥ Fortran Build *FD3 Free Form - C Preprocessed
¥ Fortran General
Analysis /Refactoring * FO8 Free Form - C Preprocessed

+ Se I eCt source fO Fm Paths and Symbals “F77 Fixed Form - INCLUDE lines ignored

fo r ea C h fi I e n a m e Project Refe *.Fo0 Free Form - C Preprocessed

/Debug Settings ;
Run/Debug Settings * FGg5 Free Form - € Preprocessed

extension

P validation Fixed Form - INCLUDE lines ignored

* FOR Fixed Form - INCLUDE lines ignored
+ CI iC k o K *FPP Fixed Form - IF.CLI_.'EJE.Iine:'- ignored
*FTN Fixed Form - INCLUDE lines ignored
*:f Fixed Form - INCLUDE lines ignored
Free Form
Free Form

Fixed Form - INCLUDE lines ignored

Cancel

Fortran Projects Fortran-10
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Enabling Fortran Advanced Features

+ Some Fortran features are disabled by default @

+ Must be explicitly enabled Do this

+ In the project properties dialog,
select Fortran General [] Analysis/Refactoring

+ Click Enable
Analysis/

CHaNs Properties for shallow

Analysis/Refactoring

I P Respurce
RefaCtorlng B:;ZI::F To enable Open Declaration, Find All Reference
b C/C++ Build view, content assist, and refactoring in Fortran
+ Close and re—open ;i-C:-'E-'r—G:':r'u':r'al follo '..'l'lqt:n 38 Apr Wgram dd.t:ll‘_u. (irdesx) wi
mal i or Wi 5

any Fortran editors F il
+ This turns on the e

IET Enable Fortran Declaration view

P.irh and 5-,.rrn|;} s # Enable Fortran content assist (Ctrl+Space)

“"Photran Indexer” o Enable Fortran Hover tips
+ Turn it off if it's slow E&

Fortran Projects Fortran-11
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S ‘}\\

Exercise

1. Convert shallow to a Fortran project

2. Make sure errors from the GNU Fortran
compiler will be recognized

3. Make sure *.f90 files are treated as
“"Free Form” which is unpreprocessed

4. Make sure search and refactoring will work in
Fortran

Fortran Projects Fortran-12
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Advanced Editing

Code Templates

Fortran Projects Fortran-13
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Code Templates

(C/C++ and Fortran)

+ Auto-complete common code patterns
+ For loops/do loops, if constructs, etc.
+ Also MPI code templates

+ Included with content assist proposals
(when Ctrl-Space is pressed)

+ E.g., after the last line in tstep.f90, type “sub” and
press Ctrl-Space

+ Press Enter to insert the template

lh| decs.h L€ init.c [F} *1step.fap £3

gnd do
27 end subroutine

49 | sub
Fortran Proje (s subroutine. _end subroutine - Subroutine {lower case) Fortran-14
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Code Templates (2)

(C/C++ and Fortran)

+ After pressing enter to insert the code
template, completion fields are highlighted

lh| decs.h l€] init.c G *tstep.fo0 2%

I~ subroutine '|_qr1_1g porameters)

31  end subroutine name

+ Press Tab to move between completion fields

+ Changing one instance of a field changes all
occurrences

Fortran Projects Fortran-15
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au ‘3\\

Exercise

+ Open tstep.f90 and retype the last loop nest
+ Use the code template to complete the do-loops

+ Use content assist to complete variable names

Fortran Projects Fortran-16
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Custom Code Templates

(Fortran)

+ Customize code templates in Window []
Preferences [ Fortran [ Templates

Preferences

Templates

Create, edit or remove templates:
Mame Context Description
P Dynamic Languages IE allocate (...) Fortran Allocate statermnent (lower case)
¥ Fortran ET ALLOCA Fortran Allocate statement (Upper case)
COT Integration ™ call ... Fortran Call statement :
Editar A caLL ... Fortran Call statement (upper ca
™ deallocate (...} Fortran Creallocate statement {lowe
FHelp IET DEALLOCAT... Fortran Deallocate statement {up
P Install/Update W do while...e... Fortran
ava I_QT DO WHILE...... 1 i Do-while construct (upper case)
P JavaScript IQT do...end do Do-loop construct {Jower case)
P Parallel Tools A DO..END DO Fortran Do-loop construct (upper case)
# PHP i forall..end... Fortran Forall construct {lower case)
B Plug-in Development A FORALL...E... Fortran Forall construct (upper case)
L mote Systems [ function...e... Fortran Function {lower case)
P Remote Tools A FUNCTION..... Fortran Function {upper case)
P Run/Debug W iF than Frrtean If-than ranetrrct flover cace)
Service Canfigurations

Import...

+ Can import/export templates to XML files

Fortran Projects Fortran-17
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Search & Refactoring

+ Objectives

+ Develop proficiency using Eclipse’s textual and
language-based search and navigation capabilities

+ Introduce common automated refactorings

+ Contents

+ Searching
+ Refactoring and Transformation

+ Prerequisites
+ Basics
+ Fortran

Advanced Features Advanced-1
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Find/Replace within Editor

+ Simple Find within editor buffer
+ Ctrl-F (Mac: Command-F)

™ T ™ Find/Replace

Fingd: | p mr:an|
Replace with: float ptot,ketot,etotk,enstot,ptime, pmean;
int 1,7,1p.JP;

irectic Srone
Sioeshion il iz ptot=0.; ketot-2.; etot-8.; enstot = @.; pmean = 9.;

) Forward = All 15 far (3 = @; J < n; j++d 1
for (1 = @; 1 < m; 1++) {
pmean = pmean+p[i]01];
I
3
[ Case sensitive IET ‘Wrap search 50 pmean = pmeans{m*nl;
| Whole word [ Incremental L t.'z"_] 2 i
Ip = £34+1) % n;
| Regular expressions 53 for (1 = 8; 1 < m; 1+4){
ip = (141) % m;

ketot += p[31[11*@.25*Culj1[ip]*ul3][ip]+u[][1]*ul3][1]

() Backward () selected lines

Options

(" “Find" 9 (_Replace/Find | +v[Ip] [id*w[Jp] [i]+v[31[i1*+[31[1]D;

R a7 ptot += (p[i][i]-pmean}*({p[j][i]-pmean);

[ Replace | [ Replace All | 51 etot += h[{][i];

T ; enstot += z[jpl[ipl*z[ip][ip] * @.25*
Cpl31 0 0+pl3dipd+plapd[ipd+plipd [102;

Close

Advanced Features Advanced-2
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Mark Occurrences

(C/C++ Only)

+ Double-click on a variable in the CDT editor

+ All occurrences in the source file are
highlighted to make locating the variable
easier

+ Alt-shift-O to turn off (Mac: Alt-Cmd-0)

I cludi 03
.| diag.c 23

11 floot ptot,ketot,etot,enstot,ptime, pmean;
int 1,3, ]p;

14 ptot=0.; ketot}@.; etot-08.; enstot = 9.;
15 for (] = @; J-:r'|l‘*-[
for (1 = @; 1 < m; i+4) {

pmean = pmeand [..[J:l [il;
}
0}
5B pmean = pmeans{m*n);
51  for {3 = EI,' j < r'u,' 44+

ﬁir:.rn 1443
+13 % m;

: L trt += p[J1[1]1*@.25*Cu[31[ip]*ulj1lip]+u[jI[i1*u[jI[i]
Advanced Featureiis ev[ipl[i1*v[ip][i]+v[3I[1D*v[31[1]D;
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Language-Based Searching

(C/C++ and Fortran)

+ “Knows” what things can [ESEIRGESRIELY + E.g., search for every call

be declared in each a0 to a function whose name

language (functions, s starts with “get”

variables, classes, " _
modules, etc.) ol Search can be project- or
- - workspace-wide

= Search

fC++ Search | By Java Se Plug-in Search;

Search string (* = any string, 7 = any character): P . 3
2 . 1 - 'l 1
get* 7] Case sensitive | B Fortran Search |17 Jaya Searc Plug-in Search |
(= | Lase sensiive i, | | St et ST 2N e D ]
Search pattern:
Search For Limit To - EIR | )
& iz " B - . - B get” w || Regular expression
Struct || Function || Variable || Declarations efinitions
I, c 7 - (* = any string, T = any character)
|¥| References || All Occurrences ; 4 9 4 L

Search for Limit to

" |Enumeration | | Enumerator || ©
ommon block [¥] Function All occurrences

[T] Typedef 7] Macro [] Any Element
ubroutine [T Medule =) Declarations

Scope ariable | Program @ References

@ Workspace (") Selected resources "1 Enclosing projects

Working set: Choose... Scope

() Selected resources () Enclosing projects

Customize...
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Find References

(C/C++ and Fortran)

+ Finds all of the places where a variable,
function, etc., is used
+ Right-click on an identifier in the editor

+ Click References[|Workspace
or ReferencesiProject

References »  Workspace 3G
Search Text B Project

Working Set...
Make Targets

+ Search view
shows matches

Advanced Features



paratiel tools platform

Open Declaration

(C/C++ and Fortran)

Jumps to the declaration of
a variable, function, etc.,

initialiselp, u, v, psi, pold, wold, wold, di, dj, z};

even if it’s in a different file |[EEEEEEHCRINERTIANSS
- for (i = 1; 1 < proc_cnt Undo
139 for (j 3 =i Re
Left-click to select P '
identifier SRS  Open Declaration
. . i . 144 ocopy_two_to_one)/ Open Type Hierarchy
nght'C“Ck on identifier 14! "1F’1-;'?Udf§L*-5’f- ' Open Call Hierarchy
Click Open Declaration Goes to its declaration
in copy.c
C/C++ only: T
) LE| ‘main.c .| copy.c 25 :
(Cl\?ln aISCO ?:Itrll_CI:((‘;k . becopy{src[column], dest[column], sizeof{src[column]));
aC. Cmd-cClIC on an 28}
identiﬂer tO “hyper“nk" tO m:upy_twﬂ_tu_unnttﬁ-}dim,a:nned'im,cculurnr‘u}

its declaration 62 float  twodim[n][m];

bd fFloat onedim[m];

£S5 int column;

Advanced Features Advanced-6
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Search - Try It!

S ‘}\\

1. Find every call to MPTI Recv in Shallow.

2. In worker.c, on line 42, there is a declaration
float pln] [m].

a) Whatism (local? global? function parameter?)
b) Where is m defined?

c) How many times is m used in the project?

3. Find every C function in Shallow whose name
contains the word time

Advanced Features Advanced-7
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Refactoring and Transformation

Advanced Features Advanced-8
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Refactoring

(making changes to source code that don’t affect the behavior of the program)

- Refactor
Rename...

ebug™”

39 automated refactorings in Photran

Advanced Features Advanced-9
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Refactoring Caveats

+ Photran can only refactor free form code that
is not preprocessed
+ Determined by Source Form settings

(recall from earlier that these are configured in
Project Properties: Fortran General[JSource Form)

v  Free Form, Unpreprocessed: .f08 .f03 .f95 .f90
Free Form, Preprocessed: .FO8 .FO3 .F95 .F90

Fixed Form: f fix .for .fpp .ftn  .f77

+ Refactor menu will be empty if
+ Refactoring not enabled in project properties

(recall from earlier that it is enabled in
Project Properties: Fortran Generall Analysis/Refactoring)

+ The file in the active editor is fixed form

+ The file in the active editor is preprocessed
Advanced Features Advanced-10
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Rename Refactoring

(also available in Fortran)

+ Changes the name of a variable, function, etc.,
including every use
(change is semantic, not textual, and can be workspace-wide)

+ Only proceeds if the new name will be legal

(aware of scoping rules, namespaces, etc.)

RN TR recier IUMEENE DL+ Switch to C/C++ Perspective

Rename... Shift+AlE+R

N + Open a source file
v gplv ¥ <o Extract Local Variable Shift+Alt+L . .
-~ project Exolorer | EXTECt Constant... Alt+C + In the edltor, click on a
& Presec: Explares Extract Function... shift+AlE+M Variable or function name
+ Select menu item
Refictorig _Uses Percentage RefactoriRename
fn.‘t!nu Local Variable i:;ﬁ; + OI" use Context men u
Extract Method 10,581
:_n]]llllilf_:u Method Signature jitf;j + Enter neW na me
Extract Constant 3,363 —if Adva nced -11

_ Li_lf.! Other Rcfactm'iq_g__s_}_ 10,924
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Rename in File

(C/C++ Only)

+ Position the caret c] warker.c 53
over an identifier. ETT Ei“!'I'IE_UH].Dﬂa.i_-_-pr.""u',r'l:;:;t,.i;LJ-_r'ﬂ'g.-';ll'.'j",
38 int prv;
{uk int nxt;
+ Press Ctri-1 e e i N
(Command-1 on Mac). int Jstare:

+ Enter a new name. :’?Euéundé‘udt[rﬂ[r‘n];
Changes are ot
propagated W|th|n - r'IE'E_L]I"Il'.'.'l'_'l.L”"_r"F_'CE'i'u'lfl::ﬂr""u', tu
the file as you type.

1eighbour_sendCnxt, tu_my

21 neighbour_send({ns_neighbour,n
127 int ns_neighbour;
int ns_my_id;

int ns_rec_id;
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Extract Function Refactoring

(also available in Fortran - “Extract Procedure”)

+ Moves statements into a new function, replacing the
statements with a call to that function

+ Local variables are passed as arguments

Changes to be performed
& 27initic - shallow

B, = . s Bl + Select a sequence of
Original Source Refactored Source
o o e statements
e e s o 3 for (3 =0; 3 <n j4) { .
ST R i For G 0§ < ) + Select menu item
s 3 Be| 3 Refactor(]

Extract Function...
+ Enter new name

A99-  print_banner();

[ Finish |

Advanced Features Advanced-13
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Introduce ImpLICIT NONE Refactoring

+ Fortran does not require variable declarations
(by default, names starting with I-N are integer variables; others are reals)

+ This adds an IMPLICIT NONE statement and adds explicit
variable declarations for all implicitly declared variables

+ Introduce in a single file by
Cranges to be performe opening the file and selecting
R R o RefactoriCoding Stylel
Introduce IMPLICIT NONE...

ﬂ tstep.fa0

Original Source Refac tJer Source

e Il + [ntroduce in multiple files by
w  |™ it‘n'lici none 1 H
'iru’r_iagr:r_‘[l-::ir:ud—l‘.f_ll'-JT'j.‘-J { iﬂzegert:: 1 SeIeCtIng them In the Fortran
Eﬁifégf-jii;;'ﬂiﬁaf.tfﬂﬁ,'"' __integer :: j Projects v_|ew, rlght—cllck_lng on
the selection, and choosing
RefactoriCoding

StylelIntroduce IMPLICIT
NONE...
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Loop Transformations

(Fortran only)

+ Interchange LOOpPS CAUTION: No check for behavior preservation
+ Swaps the loop headers in a two-loop nest

+ Select the loop nest, click menu item Refactorl Do Loopl
Interchange Loops (Unchecked)...

Interchange Loops (Unchecked)

Changes to be performed
IQT L -‘__. Interchange Loops {Unchecked)
28 tstep 90 - shallow

Eﬂ tstep. f90

Original Source

6l do =1, m
do j = jstarts+l, jends+l
1,3) = pold(i,j} + tdt
Y = wold{i,j} + tdt
y 13 = wold(i,j} + tdt

end do
end do

Advanced Features

Refactored Source
do j = jstart+l, jend+l
: S D)
new(i,J} = vold(i,3)

wne
end do
end do

Advanced-15
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Loop Transformations

+ Unroll Loop
+ Select a loop, click RefactoriDo LoopiUnroll Loop...

do i =1,
print *,
end do

do i =1

4
print *,
print *,
print *,
print *,

end do

Advanced Features

10

10*1

Unroll 4 x

10, 4

10*1
10* (1+1)

10* (1+2)
10* (1+3)

(Fortran only)

'ﬂ tstep.fa0

Original Source

! Don't apply time filter on first
f { firststep == @ ) then
do j = jstart+l, jends+l
do 1 ; M
pold(i,]) = p{i,j)+alpha*{pne
i)+alpha*{une
j+alpha*{vne

end if

dn"j - '_isil_m*L+11 jend+l
do 1 1. m

vi{i,7) =
end do
end do

end subroutine

Refactored Source
end do
end 1f

21 do j = jstart+l, jend+l

loopUpperBound = m

do 1 = 1, loopUpperBound,4
p{i,j) = pnew(i,j)
Wgi, 33 = ur i

@ prew( {1417}
uffi+1),3) = unew({i+1)
w1413, vew( {1417
pC(1423,7) = pnew({i+2)
uf{1+23, 33 unew( {1427
wi{(1+23,30 vnew( (1+2)
pL{i+3),]) = pnew((i+3)
uCCi+33, 33 unew({i+3)
w{(1+3),7) = vnew({(i+3)

end do
end do
1% end subroutine
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paratiel tools platform

=

Refactoring & Transformation - =
Exercises

In tstep.f90...

1. In init.c, extract the printf statements at
the bottom of the file into a new function
called print banner

2. In worker.c, change the spellings of
neighbour send and neighbour receive
to American English

3. In tstep.f90, make the (Fortran) tstep
subroutine IMPLICIT NONE

Advanced Features Advanced-17
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NCSA/XSEDE Features

+ Objectives
+ Install NCSA’s GSI auth and XSEDE support plug-ins
+ Become familiar with the System menu
+ Contents
+ Capabilities
+ Installation
+ Prerequisites
+ (none)

Advanced Features: NCSA/XSEDE NCSA-1
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Additional Plug-ins from NCSA

+ NCSA publishes additional plug-ins can be
added onto an existing PTP installation

+ Contribute a System menu to the menu bar
with XSEDE- and NCSA-specific commands

S G Run Window  Help

MyProxy Logon...
Grid Proxy Information...

Open XSEDE User Portal
Select System (Currently Trestles)... {#XS

Open Trestles User Cuide o¥8BXU
Open 55H Terminal on Trestles OEXT
Add Remote Environment for Trestles

Add System Monitor for Trestles

Advanced Features: NCSA/XSEDE NCSA-2
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System Menu

“System + Open Web content in Eclipse:

MyProxy Logon...
Crid Proxy Information...

+ Open XSEDE User Portal
Open XSEDE User Portal <

Select System (Currently Trestles)... + Open User Guide for a machine

Open Trestles User Guide <
Open 55H Terminal on Trestles<
Add Remote Environment for Trestles

Add System Monitor for Trestles (as an EC”pse ViEW)

+ Open an SSH terminal

Eclipse-integrated SSH terminals are provided
by the Remote System Explorer (RSE), one of
the features that is included in the Eclipse for
Parallel Application Developers package.

Advanced Features: NCSA/XSEDE NCSA-3
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System Menu

SEiCul| Run  Window Help + Shortcuts for common PTP tasks:
MyProxy Logon...

Grid Proxy Information...

+ Add Remote Environment adds a
Open XSEDE User Portal Remote Tools connection for a

, particular machine
Select System (Currently Trestles)...

Open Trestles User Guide + Add System Monitor opens the
Open S5H Terminal on Trestles |- System Monitoring perspective and
Add Remote Environment for Trestle begins monitoring a particular

Add System Monitor for Trestles machine

Advanced Features: NCSA/XSEDE NCSA-4
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System Menu

‘System + The plug-in is preconfigured with
MyProxy Logon... information about XSEDE and

Grid Proxy Information... NCSA resources

Open XSEDE User Portal
+ The bottom four commands

Select System (Currently Trestles)...
generally prompt for a system

v

Open Trestles User Guide
Open 55H Terminal on Trestles

Add Remote Environment for Trestles [l gl Y=1-Yo| 3 =111 Mo 1a M s SRV IS 1o
Add System Monitor for Trestles eliminate this prompt so these
14
commands always act on a
particular system

Advanced Features: NCSA/XSEDE NCSA-5
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MyProxy Logon

+ MyProxy Logon allows you

WyErasy cogRinil - to authenticate with a
Grid Proxy Information...

MyProxy server
+ Often myproxy.teragrid.org

+ It stores a “credential,” which
is usually valid for 12 hours

_ During these 12 hours, SSH
MyProxy Server: | myproxy.teragrid.org ConneCtionS tO XSEDE
resources will not require a
password; they can use the
stored credential

Show Advanced Options + However, you must enter the
correct username for that
machine!

0 & MyProxy Logon

VI BrOXY,

Credential Management Service +

Username: Usernarme

P&SSDE’IF&SE. EEANEEEE
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Installation

1. Click Help > Install New Software

2. Click Add to open the Add Repository dialog

3. In the Location field, enter
http://forecaster.ncsa.uiuc.edu/updates/kepler

and then click OK to close the Add dialog.

1. Or, if you copied ncsa-update-size.zip from a USB
drive, click Archive, select that file, and click OK.

4. Select the following:
1. GSI Authentication and MyProxy Logon Support
2. NCSA and XSEDE System Support

5. Click Next and complete the installation

Advanced Features: NCSA/XSEDE NCSA-7
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Parallel Debugging

+ Objective

+ Learn the basics of debugging parallel programs

+ Contents
+ Launching a debug session
+ The Parallel Debug Perspective
+ Controlling sets of processes
+ Controlling individual processes
+ Parallel Breakpoints
+ Terminating processes

Parallel Debugging Debug-1
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Debugging Setup

+ Debugging requires interactive access to the application

+ Can use any of the -Interactive target configurations
+ Torque-Generic-Interactive
+ PBS-Generic-Interactive
+ OpenMPI-Generic-Interactive

Parallel Debugging Debug-2
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Create a Debug Configuration

A debug configuration is

essentially the same as a i fpr G Qv
run configuration (like we o —
used in the Running an ' L

Application module)
It is possible to re-use an

. N . . B 0 I = |nactive Jobs |
eXIStIng Conflguratlon and ~step n_:n'.-.'r'u':.r' _q‘ur:ue 'u_'.-all queus di::lpat totalce _t:itL.s
add debug information 56562... sul.. sha.. 648.. 20.. 20.. iiu;;::g
Use the drop-down next to 036353, ccc., sha.. 172, 20 70.. 64 RUNNING
the debug button (bug icon) ezl i b Esvl e s oot
instead of run button e R o S s Bl SRR
Select Debug s gl e gy v s 0 o

. 2 05 _ \cipres sha... |864... 20... 20... . RUNNING
Conflguratlons... to open 56808... clong nor.. 864.. 20.. 20.. 128 RUNNING
. . .. Insc... nor... 360...| 20.. | 20.. | 128 RUNNING

the Debug Conflguratlons 1056838... sul... sha. 115.. 20.. 20.. 1 RUNNING
) 1056839... sul... [sha.. |115..|20.. | 20.. 1 RUNNING
dlalog _|sul... |sha.. 115... 20.. 20.. 1 RUNNING

£k Remote Environments

Parallel Debugging
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Create a New Configuration

Create, manage, and run configurations

+ Select the existing
configuration

+ Click on the new button to e
Create d hew Configuration S+ Application Target System Configuration: | edu.sdsc.

C++ Attach to Application

n:;j__‘!'r_;_‘.n Mo connection name has been selected

Wame: | Mew_configuration

ok Postmariem Debugger Connection name: | trestles
{C++ Remote Application )
| F |Fortran Local Application
Java Applet

Java Application

i | 3 n (Gron 5
= Launch Group Mame Valug

: v E'{ Parallel Application

Job Name:
8=} shallow

Remote Java Application Account:
Queue:

Mumber of nodes:

Total Memory Needed:

Wallclock Time:

Parallel Debugging Debug-4
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Configure the Resources Tab

Select the new
target system
configuration

Choose the queue

Make sure number
of nodes is correct

Make sure the
mpirun command is
selected

Select the number of
processes (in this
case use 5)

Configure modules if
required

Parallel Debugging

Debug Configurations

Create, manage, and run configurations

{(;-)q Application]: Application program not s

Name: |shaliow

& Resources - T£] Application | 9= Arguments | %5 Debugger | B8 Environment | ™

Target System Configuration; ' edu.sdsc.trestles.torgue.interactive.openmpi

(=] Remote | trestles

Queue: | shared

Name Value Description
Account: Account to which to charge this job.

MNumber of nodes: Number and/for type of no to be reserve
[usage hint] number_nodes:ppn=N

Total Memory Needed: Maximum amount of memory used by all cc
‘Wallclock Time: 3 0 Maximum amount of real time during whick
MPI Command: | = | Which MPI launch command to use.

MPI Number of Processes: 5 |+ The number of processes to launch (the '-n

Modules to Load: | ._ .C.u:unf-‘.éure.,. _. | Modules that will be loaded inside the job s

| Wiew Configuration | Restore Defaults

Apply Rewvert
Filter matched 8 of 8 items o T

'_?3 | Close | Dabug

Debug-5
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Configure the Application Tab (Optional)

Debug Configurations

+ Select Application tab

+ Make sure the Project is
correct

+ Select the application
executable

Parallel Debugging

Create, manage, and run configurations

Create a co on to debug a paralle! application

Name: shaliow

s | [E] Application . )= Arguments % Debugger | B8 Environment | 3
shallow
Application program:

fhome /xdtr58/shallow/shallow

Copy executable from local filesystem

Path to local executable:

QT Display output from all processes in a console view

Filter matched 8 of 8 items
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Configure the Debug Tab (Optional)

+ Select Debugger tab

+ Debugger will stop at
main() by default

+ By default the built-in

o o
S D M Wi I | be u Sed o=k # Use built-in SDM if available for the target platform
Path to SDM executable (if built-in is not used) | /usr/local /bin/sdm
+ Override this if you want to b Advanced Options

use your own SDM

+ Click on Debug to launch
the program

Parallel Debugging Debug-7
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=N

Exercise

1. Open the debug configuration dialog
2. Create a new configuration

3. Select the edu.sdsc.trestles.torque.interactive.openmpi
target configuration

4. Configure the Debug tab
+ Queue: shared
+ Number of nodes: 1:ppn=5

+  MPI Command: mpirun
+  MPI Number of Processes: 5

1. Launch the debugger

Parallel Debugging Debug-8
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The Parallel Debug Perspective (1)

Parallel Debug - shallow/main.c - Eclipse - Users/greg/Documents/workspace g

+ Pa ra I Iel Deb u g [ ] P e | = | e = Sy oLy e e (Q Quick Access ) ‘ 59 | BRic/cr+ (BB Pparalll Debug

£ Parallel Debug 32 e | 2T R INE-N i By = O 9 Brea S Exp ®-Vari 3% 5sSign ifi Arra ®=vVari = O

Vi eW S h OWS j O b _1__5_22893_trestles—tel.sdsc.edu - Root [5] 4 = -
a n d p rocesses £ 15228093 trestles-fel.sdscedu | g Fd+ > \;’nlue

THffiffd7f8

being debugged

¢ i = [0 - 16]
45 Debug & . Sy s [0 - 16]

v E{-}shuliow [Parallel Application] [0 - 16]

De b u Vi eW S h OWS vr;;;t; (1] (Suspended) :g: i::
threads and call T
stack for individual

Processes

[£ main.c &2 = Qutline &3 =0
: o BARY o %

1@ * Commonwealth Scientific ond Industrial Research Organisation (CSIRO)
math.h

Sou rce VleW #include smath.h> Zlg'ckh

7 #include «mpi.h>
decs.h

shows a current L G e

+ setup_res() - MPI_Datatype*

Ii n e ma rker fo r a I I extern votd worker(); o maingint, char*[l)

2 MPI_Datatype * setup_res(); setup_res() : MPI_Datatype
| MPI_Datatype

p rocesses 14-main (argc, argv) update_global_d;(MPl_Da;aI

int argc;
char * argv[];

float  pi=4,*(float)atan{({double)l.);

float pCn][m]; /* Pressure (or free surface height) */
float  uln1lml: /* Zonal wind */

& console &2 [J Memory @] Error Log |51 Problems

shallow [Parallel Application] Runtime process 1522893 trestles-fel.sdsc.edu
#PTP job_id=16415

Parallel Debugging
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The Parallel Debug Perspective (2)

— [Users/greg/Documents/workspace

i - :# 'y E = 00 ! ‘ E C++ %Purallel Debug
+ B rea pri nts V i ew 7 : - (s i b 5 = = O 9 Brea S Exp 0= Vari Si(.J: ,; Arra (0= \u'ari= = ?

shows breakpoints [— N
that have been set "
(more on this later)

+ Variables view R e
shows the current
values of variables g
for the currently
selected process in [Ty
the Debug view  [EES—.
+ Outline view (from |
CDT) of source  ——

float  pi=4,*(float)atan{({double)l,
float pLn][m]; f

C O d e .!. float  uln1lml:

& console 52 [J Memory @] Error Log |5 Problems
_5]}_;1%!0%»'_1 llel Application] Runtime proce 211_53.trest_ies—f{:_l.:-dsc_.edu

#PTP job_id-16415

S5DM Master: (35%)

Parallel Debugging Debug-10
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Stepplng All Processes

Parallel Debug - shallow/main. Eclipse - [Usersfgreg/Documents/wo

The buttons in the
Parallel Debug View
control groups of
processes

The Step Over button
will step all processes v ihieest 6
one line - Simmncsose
The process icons will o

change to green
(running), then back to [Er=ee

yellow (suspended) R e
] 17 t z[n][m];
Yhe current line marker | Ret dmedlal

will move to the next
source line

int master_packet[4];
float p start[m];
float start[m];
float v_star

float

float

float o st

float wvold startlml:

Parallel Debugging Debug-11



<

e

<+

paratiel tools platform

Stepping An Individual Process

The buttons in the
Debug view are used
to control an
individual process, in
this case process 0

The Step Over button
will control just the
one process

There are now two
current line markers,
the first shows the
position of process O,
the second shows the
positions of processes
1-4

Parallel Debugging

Parallel Debug - shallow/main.c - Eclipse - [Users/greg/Documents /workspag

Root [5]

od
il [:] rororor

Parallel Application

read [1] (Suspended)

1 main{) main,c:50 401948

g Runtime process 1522893.trestles-fel.sdsc.edu

£ main.c &3

float
float
float
float
float
float
float
float

vold[n][m];
h[n][m];

z[n][m];
dumety 1 [m] ;
dummy 2 [n] [m] ;
tpi=pi+pi;
di=tpi/(floatdm;
di=tpi/(float)n;

int 1, j, chunk_s , nxt, prv;

int master_packet[4];

float
float
floot
float
float
float
float

p_start[m];
u_start[m];
v_start[m];
psi art[m];
pold_start[m];
uold_start[m];
vold startfml:

Debug-12
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Process Sets (1)

+ Traditional debuggers apply operations to a single
process

+ Parallel debugging operations apply to a single process
or to arbitrary collections of processes

+ A process set is a means of simultaneously referring to
one or more processes

Parallel Debugging Debug-13
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Process Sets (2)

+ When a parallel debug session is first started, all
processes are placed in a set, called the Root set

+ Sets are always associated with a single job
+ A job can have any number of process sets

+ A set can contain from 1 to the number of processes in
a job

Parallel Debugging Debug-14
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Operations On Process Sets

+ Debug operations on the
Parallel Debug view _ . o= T
;:E Parallel Debug &3 f} | 2 |3 | = [ {F~
tOOIbar always apply to the __llS_I_-:ZS_E!E._Ilr'e::tlesjfel._-:_-dsn:._-z-:lu-E.cn:t [5]
Current Set: 43 1522893 trestles-fel.sdsc ML
+ Resume, suspend, stop,
step into, step over, step

retU rn . 3, 'o.» {Parallel Applicatyfh)
. '4‘-;",,? Process O
+ The current process set is v Thread (1] 5

listed next to job name
along with number of
processes in the set

+ The processes in process
set are visible in right hand
part of the view

Root set = all processes

Parallel Debugging Debug-15
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Managing Process Sets

+ The remaining icons in the toolbar of the Parallel
Debug view allow you to create, modify, and delete
process sets, and to change the current process set

Create set Remove
from set

2 Parallel Debug 52 e @S |0 (8o | (El g O

Change
__1_5_?2_5_'3_3._t_r'e:=1:les?fel._s_-ds-:._edu - Root [5)
£) 1522893 trestles-fel.sdsc.edu R " Cu rrent Set

Delete

v E:_E shallow [Parallel Application) S e t
Y Ef‘,} Process 0

o [
*F Debug &5

¥ ¥ Thread [1] (Suspended)
= 1 main{) main.c:50 4019d8
;-,'-': Runtime process 1522893 . trestles-fel.sdsc.edu

Parallel Debugging Debug-16
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Creating A New Process Set

Parallel Debug & = | e o 1 B AL (P

1.";1."

SeIeCt the processes In 1522893 trestles-fel.sdsc.edu - Root [5]
the set by clicking and |CrEEEEEEaErETENmr YT TS
dragging, in this case,

the last three

Th e C reate Set b U ttO n 1-,‘_.:- Debug &5 e Crea:.e ; nm:;et name
e n a b I es a n eW p rO CeSS = :-*{' v [Parallel Application] | Please enter the new set name.

cess 0 (Suspended)

set to be created v Thread [1] (Suspended] [
X = 1 main{) main.c: &

The set can be given a o5 Run ._1 = 15228093.trestl

name, in this case

workers

The view is changed to
display only the
selected processes

#3; Parallel Debug 3% B @|Ee |(@o|RA|o-Fe|e T o

1523237 trestles-te l.sdsc.edu - workegs
£) 1523237.trestles-fel.sdsc.edu

Parallel Debugging Debug-17
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Stepping Usmg New Process Set

Parallel Debug - Eclipse Platform

+ With the workers set
active, the Step Over
button will now
operated on only these
processes

+ Only the first line
marker will move

+ After stepping a couple
more times, two line
markers will be visible,
one for the single
master process, and
one for the 4 worker
processes

T9ta

B 5l

Parallel Debugging

&4 Parallel Debu

0| & g-gF e &= 0
c.edu - workers [4]
tresties-fel.sdscedu | | 4

e o
W Debug 23

v E;E shallow [Parallel Application]
g | Runtime process 152323

7.trestles-fel sdsc.edu

Le| main.c &3

float di=tp
float dj=tp
int i, J, chu

int master_pocket[4];
float p_start[m];
float u_start[m];
float 5
float
float
float {

float JJJd_s+urt[m]

int proc_cnt;

int tid;

MPI_Datatype * res_type;

MPI Inlt(&arqc &arqv)

Debug-18
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Process Registration

+ Process set commands apply to groups of
processes

+ For finer control and more detailed
information, a process can be registered and
isolated in the Debug view

+ Registered processes, including their stack
traces and threads, appear in the Debug
view

+ Any number of processes can be registered,

and processes can be registered or
un-registered at any time

Parallel Debugging Debug-19
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Process Registration (2)

Parallel Debug - shallow/main.c - Eclipse - [Users/greg/

By default, process 0 was
registered when the debug
session was launched

Registered processes are
surrounded by a box and
shown in the Debug view

qi# Thread [1] (Suspended)

= 1 main{) main.c:38 401940

Parallel Debug - Eclipse Platform

hd S i3 - ¥ -}
T LA M [T

The Debug view only shows
registered processes in the [ _ o

1 5 eJ_.._s-ds-.._;n:Iu—wmlt..r_-r-a[-ll
Cu rrent Set 3 rrestles-fel.sdsc.edu | § 4

Since the “workers” set
doesn’t include process 0, it .
is no longer displayed in the R

h e Runtime process 1523237 .trestles-fel.sdsc.edu
Debug view

@ 0|8 x| @ = 8

Parallel Debugging Debug-20
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Registering A Process

Fai—allel Debug qhalinw,.l'main.c

+ To register a process,
double-click its process
icon in the Parallel
Debug view or select a

|{_111} {1 |~!,', 1 | v (F 3 !{':";'-".}v

number of processes and il Groups (sets)
click on the register of processes
bUtton %F Debug &3 & Ok I
¥ Bt shallow [Parallel Application) In d |V|d ual
5 grestles-fel sdsc.edu .
= (registered)
+ TO un_regISter a pl"OCESS, : .I?ﬂThrfii:;ll:rh]{]i?::i&:.izdlﬂ131" processes
dOUbIe'C“Ck On the [, Runtime process 1523417 trestles-fel.sdsc.edu

process icon or select a
number of processes and QEEIIEE:

click on the unregister S5 it i, . chunksize, nxt, prv;
button int master_packet[4];

float p_start[m]:

Parallel Debugging 5-21
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Current Line Marker

+ The current line marker is used to show the
current location of suspended processes

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

+ In parallel programs, there is a current line
marker for every process

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

Parallel Debugging Debug-22
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Colors And Markers

+ The highlight color depends on
the processes suspended at

H . MPI_Inmit({&argc, &Laorgv);
th at I I n e . i MPI_Comm_size(MPI_COMM_WORLD, &proc_cnt);
MPI_Comm_rank{MPI_COMM_WORLD, &tid);

MPI_Datatype * res_type;

+ Blue: All registered process(es) [ —————
+ Orange: All unregistered 4 —

forintf({stderr, "must have at least 2 processes, not ®Bdin",

process(es) MPI_Finalize(};

return 1;

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

Multiple processes marker
+ The marker depends on the
type of process stopped at that

) Registered process marker
location

- Un-registered process marker
+ Hover over marker for more

details about the proc_:esses Multiple markers at this line

suspend at that location -Suspended on unregistered process: 2

-Suspended on registered process: 1

Parallel Debugging Debug-23
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S ‘3\\

Exercise

1. From the initial debugger session, step all processes
until the current line is just after MPI_Init (line 68)

2. Create a process set called “workers” containing
processes 1-4

3. Step the “worker” processes twice, observe two line
NEILGIES

4. Hover over markers to see properties
Switch to the “root” set

6. Step only process 0 twice so that all processes are now
at line 71 (hint — use the debug view)

Ul

Parallel Debugging Debug-24
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Breakpoints

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

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

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

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

+ When the job completes, the breakpoints are
automatically removed

4

else{
print

MPI_Final

Parallel Debugging Debug-25
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Creating A Breakpoint

Parallel Debug - shallow/main.c - Eclipse Plaj

+ Select the process set that T e 357 Or v S 3 v
the breakpoint should apply
to, in this case, the workers i e
SEt £ 1523417 wrestles-felsdscedy 1 L o L[]

+ Double-click on the left edge
of an editor window, at the o
line on which you want to [
set the breakpoint, or right | @
click and use the Parallel
Breakpoint[JToggle
Breakpoint context menu & main.c 3

+ The breakpoint is displayed 2| T
on the marker bar - e

(&3 (0 |8, i~ = &= 8

", proc_cnt);

}

if ( (n % (proc_cnt - 133 1!

{

if (tid =— 8 )
cetder

MPI_Finalize();
return 1;
1

if (tid 1= @) {

Parallel Debugging Debug-26



Switch back to the Root set
by clicking on the Change
Set button

Click on the Resume button
in the Parallel Debug view

In this example, the three
worker processes have hit the
breakpoint, as indicated by
the yellow process icons and
the current line marker

Process 0 is still running as its
icon is green

Processes 1-4 are suspended
on the breakpoint

Parallel Debugging

paratiel tools platform

read [2] (Suspended)

[1] {Running)
ne process 1523451 trestles-fel.sdsc.edu

(€] main.c &3

int tid;
MPI_Dotatype * res_type;

MPI_Init( Largwv);
MPI_Comm e(MPI_COMM_WORLD, &proc_cnt);
MPI_Comm_rank(MPI_COMM_WORLD, &tid):

if ( proc_ent < 2 )

{

!
MPI_Finalize(};
return 1;

}

if { Cn'% (procient - 1)) 1= @)
i

if € tid =— 8 )

yrocesses, not ¥dwn", proc_cnt);

Debug-27
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More On Stepping

The Step buttons are only
enabled when all processes
in the active set are 5% parallel Debug &
suspended (yellow icon)

In this case, process 0 is still |§E>FSEEEEERSTeeS et Rr I P~ B
running

152345 L.trestles-fel.sdsc. Ldll - F'r'u"lt 5]

Switch to the set of
suspended processes (the
workers set)

1523417 trestles- fEl sdsc n=|:|u - wmlrru (4]

YOU W|” NOW Ssee the Step JE:"."]_Ejgrq]_"' rrestles~fel.sdsc.edu 1 P P r'
buttons become enabled

7% Parallel Debug & 1 g |

Parallel Debugging Debug-28
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Breakpoint Information

+ Hover over breakpoint icon
+ Will show the sets this breakpoint applies to

+ Select Breakpoints view
+ Will show all breakpoints in all projects

% Breakpoints 23 . “7 Expressions| 0= Variables

=+ | :

E_ﬂ @ main.c [line: 78] [jc:hll'_‘l:wnr'kers]

Parallel Debugging

Debug-29
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Breakpoints View

+ Use the menu in the breakpoints view to group
breakpoints by type

+ Breakpoints sorted by breakpoint set (process
set)

9 Breakpoints &3 . 57 Expressions |- Variables |

h_ﬂ ¥ # workers ~ Add Event Breakpoint (C/C++)...
4 @ main.c [line: 78] {job0:workers} : A f

% 1 Breakpoints

oo Select Default Working Set... &, 2 Breakpoint Types
LIesd o FRIN ao 3 Breakpoint Working Sets
Working Sets... = 4 Files
£ Show Qualified Names
= 6 Projects

& Focus on Active Task (= 7 Resource Working Sets

t:- 8 Advanced...

Parallel Debugging Debug-30
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Global Breakpoints

+ Apply to all processes and all jobs
+ Used for gaining control at debugger startup

+ To create a global breakpoint

+ First make sure that no jobs are selected (click in white
part of jobs view if necessary)

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

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

if (my_rank !=8) {

I3 i I'..-.li'... i:'!:_-. (o= T =] |

sprintf(message, "Greetin

Parallel Debugging Debug-31
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Exercise

Select the “"worker” process set

Create a breakpoint by double-clicking on right hand bar
at line 88 (worker function)

Hover over breakpoint to see properties
Switch to “root” process set

Observer breakpoint color changes to blue
Resume all processes

Observe “worker” processes at breakpoint, and process
O still running (green icon)

Switch to “worker” process set
Step “worker” processes over worker() function

10. Observe output from program

Parallel Debugging Debug-32
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Terminating A Debug Session

+ Click on the Terminate REilSlS& Parallel Debug - sha
icon in the Parallel ; - - .
Debug view to

i E:F Parallel Debug &3
terminate all processes |k |
in the aCtive Set Open_MPl@abe.ncsa.uivuc.edu: defauit:;job0 - Root (4]
£3job0

+ Make sure the Root set |l 3 [#] + » [€]
is active if you want to
terminate all processes

Parallel Debug - shallow/main.c - Eclips

i parallel Debug 2 [ TN T - e S
; pr‘;ﬂ_l{'-’l_PI'_‘{j].]be,ncsa_uiuc_edu: defauit:job0 - Root [4] .
+ You can also use the Qiobo B>+ >

terminate icon in the
Debug view to —
terminate the currently | Paraiel Appiication

55 0 (Suspended)

selected process B Thread [1] Guspended)

= 1 main{} main.c:50 403216

Parallel Debugging Debug-33
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Cancelling The Job

System Monitoring - shallow/mai

Interactive jobs will continue
until the reservation time has

expired s o o
You can cancel the job once
the debug session is finished L
Locate the job in the Active i i e [
Jobs view 59569, cpres ha . 8 RUNNING HHHHH HHHHH
+ Use the view menu to filter for 039573, 1 . g I
only your jobs if there are too - 4 .
many :

. . _ e DD!IDDD
Right click on the job and g o s mwine__ g
select Cancel Job L v |74 d |

sage _ ___[NHaED E BHBUQ

i
DDDDDD

& Refresh Job Status (NOHEEA

Parallel Debugging Debug-34
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S ‘3\\

Exercise

Switch to the “root” set

Terminate all processes

Switch to the System Monitoring perspective
Right-click on your running job and select Cancel

= Y =

Parallel Debugging Debug-35
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au ‘}\\

Optional Exercise

Launch another debug job

Create a breakpoint at line 71 in main.c

Resume all processes

Select the Variables view tab if not already selected
Observe value of the “tid” variable

Register one of the worker processes

Select stack frame of worker process in Debug view

Observe value of the “tid” variable matches worker
process

Switch to the breakpoints view, change grouping
Terminate all processes

Switch to the System Monitoring perspective and
cancel the job

Parallel Debugging Debug-36
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Performance Tuning
and Analysis Tools
+ Objective

+ Become familiar with tools integrated with PTP, to help
enhance performance of parallel applications

+ Contents
+ Overview of ETFw and Performance Tools

Performance and Analysis Perf-1
Tools
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PTP/External Tools Framework

formerly “Performance Tools Framework”
G oa I | | —<tool name="Valgrind">
| —<execute>

<utility comman
—<utility comman

+ Reduce the “eclipse plumbing”

<togoption label=

necessary to integrate tools

+ Provide integration for
instrumentation, measurement, and FE
analysis for a variety of performance |EEEiE—.

tools i

New_configuraf

v Performance Anal | [select Analysis Tol: |valgrind [~ |

+ Dynamic Tool Definitions: it
Wo rkfl OWS & UI memtest [ Build the instrumented executable but do not launch it

+ Tools and tool workflows are specified in an XML file . w

+ Tools are selected and configured in the launch
configuration window crograms e ik B N s

+ Output is generated, managed and analyzed as 'R X
specified in the workflow

i 1 H = Parallel Performar | | ool Selection | Valgrind |
+ One_C“Ck ‘Iaunch, functlonallty ; Newj:unﬁgural ‘$| e
+ Su ppo rt for development tools Such as TAU’ PPW a nd = Pe:?;:rl::lfe Anal| |--leak-check=full --show-reachable=yes
Oth e rs ) mamiest [ Leak Check

+ Adding new tools is much easier than developing a full M S i e
Eclipse plug-in

Performance and Analysis Tools Perf-2
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SAX and JAXB Tool Definitions

+ Prior implementations of ETFW used a simple SAX
based schema to define tool workflows

+ By default workflows now use the more powerful
JAXB schema that defines PTP’s resource manager

+ Legacy workflows can still be loaded by selectlng
the SAX parser in PTP options -

+ Window->Preferences->
Parallel Tools->External Tools

» Install/Update
> Java | Remove
¥ Parallel Tools
* Debug
> External Tools Restore Defaults Apply

'_’ Cancel | oK

Performance and Analysis Perf-3
Tools
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Performance Tuning
and Analysis Tools - TAU

+ Objective

+ Become familiar with tools integrated with PTP, to help
enhance performance of parallel applications

+ Contents

+ Performance Tuning and external tools:

+ PTP External Tools Framework (ETFw), TAU
Hands-on exercise using TAU with PTP

TAU TAU-1
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TAU: Tuning and Analysis Utilities

e
e

++ + + 0+

TAU is a performance evaluation tool

It supports parallel profiling and tracing
+ Profiling shows you how much (total) time was spent in each routine

+ Tracing shows you when the events take place in each process along
a timeline

TAU uses a package called PDT (Performance Database Toolkit) for
automatic instrumentation of the source code

Profiling and tracing can measure time as well as hardware
performance counters from your CPU (or GPU!)

TAU can automatically instrument your source code (routines,
loops, I/O, memory, phases, etc.)

TAU runs on all HPC platforms and it is free (BSD style license)

TAU has instrumentation, measurement and analysis tools
+ paraprof is TAU’s 3D profile browser

TAU TAU-2
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TAU Performance System Architecture

7 e
SNt —"' Instrumentation ’—' event
selection information

!
other :
. profilers : Measuremen
____:___:. ?-._» -- SRR ) Syn]bol
| profiles table

~ profiles traces

Trace Visualizers  Trace Analyzers

—
0
=

Pmﬁle Dam i'lrfmmg (Per fE \plorer)
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PTP TAU plug-ins

http://www.cs.uoregon.edu/research/tau

+ TAU (Tuning and Analysis Utilities)

+ First implementation of External Tools Framework (ETFw)
+ Eclipse plug-ins wrap TAU functions, make them available

from Eclipse

+ Full GUI support for the TAU command line interface
+ Performance analysis integrated with development

environment

M_WORLD) ;

_send(sfield, SIZE, MPI_INT,
MPI_Recv(sfield, SIZE, MPI_INT,

, WPLINT, 1o
J (me+1)%proc, 4711, MPI_COMM WORLD) ;

Create, manage, and run configurations A { : b

onfiguration to launch a program

fle tau-mpi-pdt

TAU

1, 4711, WPI_COMM_WORLD);
proc-1, 4711 MM_WORLD, status);

me-1, 4711, WI. sstatus) ;

shift+Ctri+Down
shift+Ctrk+Up

TAU-4
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TAU Integration with PTP

+ TAU: Tuning and
A n a Iys i S U tl I itl e S 11::: ‘ * Selective instrumentation

* TAU stub malkefile selection

+ Performance data VA il
collection and analysis [l

\ * TAU environment variables

+ Numerous features

+ CO mMmMman d | I ne I N te rfa ce TATI trace data— tau_treemerge pl :|
tauZslog? = merged trace data
+ The TAU Workflow: L.
+ Instrumentation

+ Execution
+ Analysis

slog? file — jumpshot visnalization

TATI profile data — PerfDMF storage j
1

ParaProf visualizatior

TAU TAU-5
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TAU PTP Installation

+ This tutorial assumes that the TAU extensions for PTP
are installed - they are not included in the
“Eclipse for Parallel Application Developers”

+ The installation section (Module 1) shows how to install
TAU and other features from the PTP update site -

TAU

be sure TAU was selected

Available Software
Check the items that you wish to install. j .:]g._
Work with: |http://download.eclipse.org/tools/ptp/updates/kepler | = _ Add...

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

Name / Version |
& 4 PTP External Tools Framework TAU Extension 7.0.1.20130}

& '§* PTP External Tools Framework TAU Extension for Fortran

7.0.1.201300

To confirm:

+ Help>Install New Software...

+ Select the link “What is already
installed” at the bottom of the
dialog

+ You should see the TAU
Extension

TAU-6
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Installing TAU Analysis Tools

+ The TAU plugin can use ParaProf for visual analysis and TauDB
for organization of profiles

+ To install these utilities on Mac or Linux platforms:

+ Download (browser, curl or wget)
tau.uoregon.edu/tautools.tgz

+ tar -zxf tautools.tgz
+ cd tautools-2.22.2
+ ./configure
+ Set path as shown (launch eclipse from this environment)
+ Run taudb_configure and follow the instructions
+ Java WebStart: tau.uoregon.edu/paraprof
+ TAU Installation, downloads and instructions: tau.uoregon.edu

TAU TAU-7
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Assumptions

+ Obtain and install TAU*

+ Download at tau.uoregon.edu
+ The website includes setup and user guides

+ Set up the $PATH on the remote machine*

+ For TAU you should be able to run ‘which pprof’ on a remote login
and see a result from your TAU bin directory

+ On trestles.sdsc.edu this is accomplished by loading the tau module
in the environment manager for the build and launch configurations

+ Include ‘eclipse.inc’ in the makefile*

+ Create an empty eclipse.inc file in the same directory as the
nELGIE

+ Place ‘include eclipse.inc’ in the makefile after regular compiler
definitions

+ ETFw will modify eclipse.inc to set CC/CXX/FC variables

TAU * SC tutorial: this has been done for you TAU-8
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Selective Instrumentation

+ By default tau provides timing data for each
subroutine of your application

+ Selective instrumentation allows you to
include/exclude code from analysis and control
additional analysis features

+ Include/exclude source files or routines

+ Add timers and phases around routines or arbitrary code
+ Instrument loops

+ Note that some instrumentation features require the PDT

+ Right click on calc.c, init.c, diag.c go to the Selective
Instrumention option and select Instrument Loops

+ Note the creation of tau.selective (refresh if needed)

TAU TAU-9
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Begin Profile Configuration

+ The ETFw uses the same run configurations and
resource managers as debugging/launching

+ Click on the ‘Run’ menu or the right side of the
Proﬂle button

configurations...’ i

5= 1 shallow-pbs-batch

'€, copy Proﬁln: As

'l
Organize Favorites...

TAU TAU-10
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Select Configuration

+ Select the shallow configuration Performance Analysis tab is
prepared earlier present in the Profile

: : Configurations dialp
+ The Resource and Application . =
configuration tabs require little Or pm—————

@ [Performance Analysis]: No workFflow selected.

no modification

1/ | & Resources cation|®- Arguments| B8 Environment|® Performan

+ We are using the same resource DU et it
manager and Torque settings i

+ Since we are using a makefile project

Account to which to charge this job.

the application will be rebuilt in and —
run from the previously selected e T o ek

Maximum amount of memory used by all concurrent processes in the job.

Mel ed:
I O Ca t I O n k 00:30:00 Maximum amount of real time during which the job can be in the running state

mpirun = | Whichmpi command to use.

5 = the "-np’ value [usually equals Nodes*ppn]
Export Environm [ Allvariables in the qsub command's environment are to be exported to the b
Load: Configure... Madules that will be loaded inside the job script.

View Script View Configuration| | Restore Defaults

- Revert
ed 4 of 4items =

TAU TAU-11
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Select Tool/Workflow

+ Select the Performance Analysis tab and
choose the TAU tool set in the 'Select Tool’
dropdown box

+ Other tools may be available, either installed as
plug-ins or loaded from workflow definition XML files

+ Configuration sub-panes appear depending on the
selected tool

Create, manage, and run configurations

@ No workflowselected.

Tabs may be

hidden if the

window is too
small

TAU-12
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Select TAU Configuration

+ Choose the TAU Makefile tab /i n—

+ All TAU configurations in
remote installation are
available

+ Check MPI and PDT
checkboxes to filter listed
NELGIlES

+ Make your selection in the
Select Makefile: dropdown
box

+ Select Makefile.tau-mpi-pdt

& PDT PDT Instrumentation @ Compiler Instrumentation

Select Makefile: | Makefile.tau-openmpi-papi-mpi-pdt

TAU TAU-13
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Choose PAPI Hardware Counters

+ When a PAPI-enabled TAU
configuration is selected the PAPI i
Counter tool becomes available

+ Select the ‘Select PAPI Counters’
button to open the tool

+ Open the PRESET subtree

+ Select PAPI_L1_DCM (Data cacheé
misses)

+ Scroll down to select PAPI_FP_INS
(Floating point instructions)

+ Invalid selections are automatically
excluded

+ Select OK
4T>Atl>lot available on trestles.sdsc.edu
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Compiler Options

+ TAU Compiler Options

+ Set arguments to TAU compiler scripts j

+ Control instrumentation and
compilation behavior

+ Verbose shows activity of compiler
wrapper

+ KeepFiles retains instrumented source

+ PreProcess handles C type ifdefs in
fortran

+ In the Selective Instrumentation tab
select Internal then hit Apply

+ Scroll to bottom of the Tau Compiler tab
and activate TauSelectFile to use
tau.selective

TAU TAU-15
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Runtime Options

+ TAU Runtime options

+ Set environment variables used by
TAU

+ Control data collection behavior
+ Verbose provides debugging info

+ Callpath shows call stack
placement of events

+ Throttling reduces overhead
+ Tracing generates execution

Track memory headroom availability at

ti m e | i n es function entry/exit with a context event

+ Set Profile Format to merged Hover help

TAU TAU-16
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Working with Profiles

Profiles are uploaded to
selected database

A text summary may be
printed to the console

Profiles may be uploaded to
the TAU Portal for viewing
online

+ tau.nic.uoregon.edu

Profiles may be copied to
your workspace and loaded
in ParaProf from the
command line. Select Keep
Profiles

TAU

Default
¥ Keep profiles
[& Print Profile Summary

[# Upload profile data to TAU Portal

TAU Profile Output
MULTI_GET TIME OF DAYReading Profile files in profile.*

W oo

1,398
1,188
1,085

VR 00 B W

Ei
2
1:x
1

-]

TAU Portal URL: https://tau.nic.uoregon.edu
TAU Portal Username: |wspear
TAU Portal Password:

Submit Login Select a workspace

Select Workspace: Testing

Cancel Reset All |

ptatform

yn | Data Collection

Name

AU application

_——

-

N

ny
Uiy
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Launch TAU Analysis

+ Once your TAU launch is
configured select ‘Profile’ . |
+ Notice that the project rebuilds W|th TAU compiler commands

+ The project will execute normally but TAU profiles will be generated

+ TAU profiles will be processed as specified in the launch
configuration.

+ If you have a local profile database the run will show up in the
Performance Data Management view

+ Double click the new entry to view in ParaProf

+ Right click on a function bar and select Show Source Code for
source callback to Eclipse |

TAU
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Paraprof

+ Use ParaProf for profile visualization to identify
performance hotspots
+ Inefficient sequential computation
+ Communication overhead
+ I0/Memory bottlenecks
+ Load imbalance
+ Suboptimal cache performance

+ Compare multiple trials in PerfExplorer to identify
performance regressions and scaling issues

+ To use ParaProf, install TAU from tau.uoregon.edu
or use Java webstart from tau.uoregon.edu/paraprof

TAU TAU-19
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Exercise

+ Multi-Trial profile comparison

1.
2.
3.

(@)

TAU

Edit the shallow Makefile, adding -O3 to CFLAGS and FFLAGS
Rerun the analysis (Run->Profile Configurations. Hit Profile)
A second trial, distinguished by a new timestamp, will be
generated

+ It will appear in your Performance Data Manager view if a profile
database is available

+ Also present in the Profile subdirectory of your project directory

+ If you do not see a Profile directory right click on your project and go
to Synchronization->'Sync All Now'

Load the two trials in paraprof (on the command line: paraprof
/path/to/tauprofile.xml)

. Open Windows->ParaProf Manager
. Expand your database down to reveal all trials

Right click on each trial and click 'Add Mean to Comparison

Window' to visualize the two trials side by side
TAU-20
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Gcov and gprof support in linux tools

+ Objective

+ Learn how to use Eclipse-based interfaces to GNU tools
Gcov and Gprof

+ Contents
+ Build with “-pg” for gprof profiling
+ Build with “-ftest-coverage —fprofile-arcs” for gcov

+ Run gcov to determine code coverage - which parts of
your program are logically getting exercised

+ Run gprof to determined which parts of your program
are taking most of the execution time

Linux Tools Linux-1
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Linux Tools

http://eclipse.org/linuxtools

Home Downloads Users Members Committers Resources Projects  About Us

Linux Tools
About This Project

Plan
Wiki

Contribute/Get
Involved

Contact Us
Downloads

C/C++ Tools Projects

Callgraph
ChangelLog
GProf
Geoov
Libhover
Man Page
LTTng
OProfile
Systemtap
Valgrind

Packaging/Distribution
Projects

Linux Tools

s& + What is Linux Tools?

+ http://eclipse.org/linuxtoo
Is/

+ Builds on CDT for C/C++

+ Integrates popular native
development tools such as
Valgrind, OProfile, RPM,

SystemTap, GCov, GProf,
LTTng, etc. — into Eclipse

Linux-2
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Linux Tools - Installation

install + Some of the Linux Tools
B e e s o el w are included with Eclipse
for Parallel Application
Work with: | Kepler - http://download.eclipse.org/releases/kepler v [ Add.. Developers package

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

+ Everything you need for
this tutorial is in the

[ General Purpose Tools

# W 000 Linux Tools k
@ «J*=GCov Integration 1.1.0.201306111610 pa C a g e

@ <+ GDB Tracepoint Analysis 1.0.0.201306111610

4 L4+ GProf Integration 2.0.0.201306111610 + TO i n Sta | | m a n u a I |y :

IQT - Library Hover help for devhelp documentation 1.0.0.201306111610

i

i

&

4 (- LTTng - Linux Tracing Toolkit 2.0.0.201306111610 + Help > Install New Software

™ «J*=LTTng Kernel Analysis 2.0.0.201306111610 0 .

4 {4+ OProfile Integration 1.1.0.201306111610 + Iﬂ Work With: Select Kepler update
o Lk Perf Integration 1.1.0.201306111610 site

«J:SystemTap IDE and Visualization Tools 2.0.0.201306111610 +

4 3
IQT «J*Valgrind Tools Integration 2.0.0.201306111610

Under Linux Tools, Select the tools
you want or just select all of them

+ Some cannot be installed on all
non-Linux platforms

+ Click Next> ... and continue to end of
installation and restart Eclipse when
prompted

Linux Tools Linux-3




paratiel tools platform
Linux Tools - usage

+ With a synchronized project, you only need gprof/gcov
available on the remote system. (Even the Windows
client can view the gprof and gcov output files.)

+ Compiler flags
+ -pg to profile with gprof for the GNU compilers
+ -ftest-coverage -fprofile-arcs for gcov support
+ 1It's ok to use both at the same time at low optimization settings

+ Re-run the application

+ With synchronized projects, remember to re-sync to
retrieve the resultant files

+ gprof -s shall ow gnon_shall ow * : creates a
summary profile (gmon.sum) from MPI programs with a
profile per rank

Linux Tools Linux-4
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Linux Tools - click to view
+ Double-click gmon.* for gprof view
+ Double-click *.gcno or *.gcda for gcov view

B  EfRemote System Explorer | 0 c/c++| BaCVS RepositoryExploring ' & ¥ @&
[ Project Explorer £2 = O &0 =

S BLUPSE.ING 1. | & @ Open Binary File...

; >gmon_shallow.7325
7

Open Binary file...

s >gmon_shallow.

5 >gmon_shallow.7327 [y main.o
kefile

kefile.gem

: >gmon_shallow.7328

= >gmon_shallow.7369
5 >gmon_shallow.7370 kefile.mk
= >gmon_shallow.7371
2 >gmon_shallow.7372 .
; allow.pbs
7 >gmon.out =)

I, time.c

S & time.gcda
 >init.gcda |Workspace... | i
. oSS F time.gcno
init.gcno T i
it.o Please enter a binary file
main.gcda B tstep.f50
main.gcno i Cancel

ain.o 1
3 >Makefile
Aakefile.gem 1.2 Cancel

& Makefile.mk 1.5

Linux Tools Linux-5
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Linux Tools - click to view
+ Double-click gmon.* for gprof view
+ Double-click *.gcno or *.gcda for gcov view,
+ It will ask for binary file location

+ Coverage Result: for Windows, select src file only (do not select the whole
binary file in the radio button of the dialog box)

= Goov - Open coverage results...

Binary File

Please enter here the binary file which produced the coverage data.

Sresource_loc/scshallow/shallow} | Workspace.., | | File System.., |

Coverage result

verage details for tstep.c’ only. < Windows only.
Show coverage for the whole selected binary file M a C/ Ll n u X Ca n S h OW
coverage for whole
=TI file

Linux Tools Linux-6
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Opening a profile with gprof viewer

Note: since we’ve changed filename from ‘gmon.out’ to gmon_shallow.xxx
we will force the gprof editor to be invoked for the files.
Use Right mouse > Open With.. > Other ... and choose Gprof Editor

it stem Explorer | [gc/cs++ & €S Repository Exploring £

= g o R

@& Editor Selection

An outline is not availabl

mit Editor
Gprof Editor

3
3
3
(3
S
B
3
B
<
(3
3
(3

Cancel

Time/call
¥ Summary
» calcc

Linux Tools Linux-7
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Gprof tab

Double-click on gmon.out file to open
gprOf Viewer By gprof 23

gmon file: /home/arnoldg/workspace/linux_tools demo/gmon.out
program file: /home/arnoldg/workspace/linux_tools_demo/1cpu
4 bytes per bucket, each sample counts as 10.000ms

Name (location) ~  Samples Calls Time/Call % Time

= Summary 131
v lcpuc 131 |
P main 0 0
v mycos 19 1100000001 | 1ns
=~ mycos (1cpu.c:140) 5
0x40094c E
= mycos (1cpu.c:30)
0x400930
0x400938
0x40093c
~ work
work (1cpu.c:17)
work (1cpu.c:19)

p
b
b

work

Linux Tools Linux-8
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Run code, inspect gcov display

Double-click on a source file in gcov view to see
code coverage highlighted in source file

0 1cpu.c &

Coverage

LI_II 1 L=]1=) [=] L=] =}

L
lBEBEAEET
1
|

Linux Tools Linux-9
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Gcov with a production code, unexecuted region

Wl = rait_perfc &3
Coverage rait_perf.c

NOY

(; Et'ripe_:nuﬁt S 0; stripe_count--)

for
{

block_index,
RAIT BlockSize,
blocks):

Linux Tools Linux-10
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gprof with shallow project, MPI
Add compiler flags to Makefile

File Edit Source Refactor Navigate Search Project Run Window Help

i Project Explorer & < [& Makefile 53 | [ calc.c

# test
B %5 CC = mpicc
» [Atime.c 1.2 CFLAGS = -g -pg -ftest-coverage -fprofile-arcs
2 FC = mpifae
FFLAGS = -g -pg -ftest-coverage -fprofile-arcs
L uatstep.c 1.2 # CC compller:
> [£) tstep.f90 1.3 LTS = =ty bu s fa
; # intel compiler:
#LIB = -lifcore -limf -1dl

P [a@) time.o - [x86_64/le]

> [@) tstep.o - [x86_64/le]

The Makefile CFLAGS and FFLAGS are modified as shown to
support profiling and coverage at the same time.

We have created the Makefile so you should just be able to
uncomment these lines.

Linux Tools Linux-11
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gprof with shallow project, MPI (2)

Modify Run Configuration
Run > Run Configurations ... to modify existing Run Configuration

@ & Run Configurations

reate, manage, and run configurations

Create a configuration to launch a parallel application

S)nchronize| = Common

[€] ¢/C++ Application
[F] Fortran Local Application !
Java Applet ® GMON_OUT_PREFIX i gmon_shallow

Java Application

7
L Make this the fully qualified path+prefix
“Eimotiis) for gmon output. E.g.
77 15 shallow /home/userid/shallow/gmon_shallow

(Otherwise they end up in a scratch dir)

Setup the MPI run configuration with the Environment variable
GMON_OUT_PREFIX defined with a /full/path/name for your
individual MPI rank gmon outputs. By default gmon.out is used but
MPI doesn't do that well and you end up with a profile that's missing
most of the information, so by using GMON_OUT_PREFIX, each MPI
rank adds its process id to its gmon output filename.

Linux Tools Linux-12
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gprof with shallow project, MPI (3)
+ Run from Run Configuration dialog E

+ See build results in
Console

+ See new
files in Project Explorer
(You may need to
force a Sync)

Linux Tools Linux-13
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gprof with shallow project, 1 rank
+ Open gmon file with gprof viewer
+ Double-click on gmon.out file
-or- since gmon_shallow.xxx has non-standard file types ....
+ Right click on gmon_shallow.xxx file and select

Rightmouse >0Open With... Other... and select
GprOf Editor : Editor Selection

Linux Tools Linux-14



gprof with shallow project, 1 rank (2)

View gmon data with gprof viewer

It's interesting to
compare the summary
gmon output to that
from one of the ranks.

This view shows a
gmon.out file (you have
a gmon_shallow.xxx
file) from a single rank.

Linux Tools

=

¥ Summary
¥ galcc
calcuvzh
P copy.c
P diag.c
* main.c
> time.c
¥ tstep.foo
¥ tstep
> Estep (tstep.f90:64)
b Estep (Estep.F90:73)
» Estep (kstep.FO0;75)
b worker.c

paratiel tools platform

£ 1000

1000

Time/Call

Linux-15
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Gprof with shallow project, summary =2

Aggregate the gmon output - invoke from a terminal:
gprof -s shall ow gnon_shal | ow. *
This creates a gmon.sum file

Force a sync to
see the file in
Project Explorer

=

emote Environments [ gcov ¥ gprd

Time/cCall

Double-click to

0 pe n th e g mon.sum .: Y ca c.:\?:::]cilc.c:@}
F| Ie W|th the 0x401F54

. 0x401F64
gprof viewer SEEE
* diag.c
* init.c
¥ main.c
» main
> setup_res
> update_global_ds
¥ time.c
> timetend
¥ tstep.fF90
> tstep
> worker.c

Linux Tools Linux-16
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Gprof viewer does not currently =
work well on Windows

-

45 Remote System Details = Tasks ™ Terminals 2

Windows: gprof with

*_"J trestles.sdsc.edu 53

Sha”OW prOJeCt, calc.o diag.o gmon_shallow.27898 main.gcda
copy. dump. ¢ gmon_shallow. 27891 main.gcno

Sumr_nary’ _use a cop da dump.gcda EMOn . Sum main.o
term|na| W|ndOW tO copy.gcno  dump.gcno gmon . sum. txt Makefile
. copy.o dump. o init.c ptp _job.e
Create teXt ﬂle decs.h eclipse.inc ini da ptp _job.e

-bash-3.2% gprof -A shallow gmon.sum > gmon.sum.txt
-bash-3.2% |

a.Invoke cmd line gprot
b.Sync to see file B gmon sumt
c.Double-click to view

1 -
! Programmers = [David Abramson (DIT) rcodafkoe

t)(t f1|63 184 ! Paul Whiting (DIT) Pcupw@EUEl.cu.rmi
185 ! = Martin Dix (DAR) mrd@koel.co.rmit.
. g6 I Language = BSD c using Argonne NL macros
The ||nuxt00|s team I 0/5 Unix System V
. P H/W Encore Multimax 320
knows about the issue !
with Juno/Kepler and
v : .
they S WOFkIng on |t. 1132 » subroutine tstep(m,n,alpha,jstart,jend,cpold,cuold,

use, intrinsic :: IS0 _C _BINDING
implicit none

integer(kind=C_INT), value :: m, n
real(kind=C_FLOAT), value :: alpha
integer(kind=C_INT), wvalue :: jstart,jend
type(C_PTR), value :: cpold; real(kind=C_FLOAT),

Linux Tools
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Gprof viewer still useful on Windows

Windows: Expand the
gprof tab view of
gmon.out (copy of one
of the ranks output).

You can use the chart
tool to make charts of
the data in the gprof
table you select.

ux-18
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Gcov with shallow project =2

The gcov view is simlar to the gprof view but keep in mind that you're
looking at code coverage and not necessarily performance or timing
information (though there is a relationship...code not executed is
performing quite well ! ). Also note that multiple executions will
accumulate values in the gcov output files until they are removed or
truncated to zero-length (2nd run to demonstrate this).

Double-click

on any Of the % |12 problems & Tasks E console T Properties B P'i‘ﬂ'i'i'ﬂt'?Eﬂh’i!onn‘»ent;prof P
*.gcda or ¥.gcno [

to open this =

gCOV V|ewer V'S”(‘;'l':‘a“f’ 1100 351

calcuvzh
F copy.c
* diag.c

* dump.c

» init.c
¥ main.c
main
setup_res
update_global_ds
b time.c
» tstep.F90

» worker.c

Linux Tools Linux-19
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Gcov with shallow project,
integration with CDT editor

Selecting (double click) a source code line from either the gcov or
gprof view and you'll see the file and routine highlighted in the
editor. Also notice the support for the .f90 file and its routines.

File: EdIit Source Reractor Mavigate Search Project Run Window Help

% O ®O S B R G-

Coverage calc.c

#include s.h"

void calcuvzh(jstart,jend,p,u,v,cu,cv,h,z,fsdx, fsdy)
int jstart,jend;

float p[n][m];

float u[n][m];

float v[n][m];

float cu[n][m];

float cvn][m];

float hin][m];

float z[nl[ml;

float fsdx, fsdy;

a ok
+1) %S m;
BF- >gman, ; 6 j1lip] = @.5%(p[j1[ipl+pl[illil)*ulillip];
3 >gmon_shs ) cv[ip][i] = 8.5%(p[jp]l[il+p[j]1[il)*v[jp]lil:

t2¢ Problems ¥

Linux Tools Linux-20
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Exercise

Follow directions in previous slides to
1. Add the compiler flags to Makefile

2. Modify run configuration as described (add gmon
prefix), and Run

3. View gmon and gcov files with gprof and gcov
viewers

Linux Tools Linux-21
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Optional Exercise

1) Run the shallow application with gcov compiler flags enabled.

a) Re-sync with Sync Active Now under Synchronization

b) View the tstep.gcno file and note the count, then repeat 1)a-b,
have the counts changed?

2) Compare the tstep.f90 loops at lines 61, 70, 80 in the gprof and
gcov displays .

a) Change the Makefile to use —0O3 with FFLAGS and clean/rebuild/re-
run

b) gprof —s shallow gmon_shallow.273* [your most recent gmon_
files from the run you just finished ]

c) Re-sync the project

d) Does the gprof view of gmon.sum still exactly match up with the
gcov display? If not, what happened to the missing loop(s)?

Linux Tools Linux-22
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Tutorial Wrap-up

+ Objective
+ 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-1
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Useful Eclipse Tools

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

+ http://eclipse.org/linuxtools (part of Parallel package)
+ Python

+ http://pydev.org
+ Ruby

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

+ Perl
+ http://www.epic-ide.org

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

Tutorial Wrap Up WrapUp-2



paratiel tools platform

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

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

Tutorial Wrap Up WrapUp-3
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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
+ http://dev.eclipse.org/mailman/listinfo/ptp-dev

Tutorial Wrap Up WrapUp-4
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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

+ Attend the monthly user meetings
+ Teleconf Monthly: 4" Wednesday, 1:00 pm ET
+ Details on the PTP wiki

Tutorial Wrap Up WrapUp-5
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PTP Tutorial Wrap-Up

+ XSEDE PTP BOF (Birds of a Feather session)
Tuesday 5:00-6:00 PM
La Mesa, South Tower, 4" Floor

+ Your feedback is valuable!

Thanks for attending
We hope you found it useful

Tutorial Wrap Up WrapUp-6



PTP Cheatsheet

Rightmouse for
Project Properties

\

Source
Code

RepositorV

Version
in SCR

>
Indicates
change
from SCR

#

—

gggggztivDebu parallel tools platform
. H http://eclipse.org/ptp
Buil na Run Switch c

o Ecllpge File Edit So

C/C++
wEg Refactor Na_\tgate Searrﬁp%:oﬁlz\éte

System Run Run Window Help

b [ time.c 1.2
4 E{.time.o - [x86_64/le]
B [ tstep.c 1.2 H
b [ tstep.f30 '_EVIeW
b i:_rﬁtstep.o - [x86_64/le]
| fa-"i'_i,worker.c 1.3
B iﬁ}.worker.o - [xB&_64/le]
|:_|I eclipse.inc 1.1
|y Makefile 1.5
[ >ptp_job.e1061557

Preferences: Menu:
Window>Preferences

NMar:

EFErlincas~sDPrafaranrac

6 0.6 N CJ'C++ . shalfuw&‘;amél Eclipse — ,"Users!helhf Dncumentsfworkspace e
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