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Tutorial Outline

Time (Tentative) | Module Topics
8:30-9:00 1. Eclipse & PTP + Installation of Eclipse and PTP
Installation (can start early as people arrive)
9:00-9:30 2. Introduction & + Eclipse architecture & organization
Overview overview
9:30-10:30 3. Developing with + Eclipse basics; Creating a new project
Eclipse from CVS; Local, remote, and
synchronized projects
+ Editing C files; MPI Features; Building w/
Makefile
10:30-10:45 BREAK
10:45-11:45 3. Developing with Continue from before the break...
EC“DSG. + Resource Managers and launching a
(continued) parallel app
+ Fortran, Refactoring, other Advanced
Features
11:45-12:00 4. Wrap-up + NCSA HPC Workbench, Other Tools,

website, mailing lists, future features




Module 1: Installation

+ Objective
+ To learn how to install Eclipse and PTP

+ Contents
+ System Prerequisites

+ Eclipse Download and Installation of “Eclipse IDE for
Parallel Application Developers” - parallel package

+ Installation Confirmation

+ Updating the PTP within your Eclipse to the latest
release

Module 1 1-0

About the Tutorial Installation

+ This tutorial assumes you have Eclipse and PTP pre-
installed on your laptop

+ If you already have Eclipse installed, go directly to
“Starting Eclipse”, slide 5

+ If you don’ t have Eclipse installed, you will need to
follow the handouts so that you can catch up with the
rest of the class

+ Note: up-to-date info on installing PTP and its pre-reqgs
is available from the release notes:
+ http://wiki.eclipse.org/PTP/release_notes/5.0

+ This information may supersede these slides
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System Prerequisites

+ Local system (running Eclipse)
+ Linux (just about any version)
+ Mac OS X (10.5/Leopard or later)
+ Windows (XP or later)
+ 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 Java SE 6.0

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

+ OpenlDK, distributed with some Linux distributions,
has not been tested by us but should work.

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

+ The current version of Eclipse (3.7) is also
known as Indigo

+ Eclipse is available in a number of different
packages for different kinds of development
+ http://eclipse.org/downloads

+ With Indigo, there is a new package directly
relevant for HPC:
+ Eclipse IDE for Parallel Application Developers
+ This is recommended for all new installs

% Eclipse IDE for Parallel Application Developers (includes Incubating
&7 components), 184 MB »”
Downloaded 39,008 Times Details Pa Cka g e

+ Can also add PTP to an existing Eclipse
installation
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Eclipse Installation

+ Download the Eclipse IDE for Parallel
Application Developers package
+ http://download.eclipse.org

+ 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 folder containing the
executable as well as other support files and
folders
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Starting Eclipse

+ Linux

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

+ Mac OS X
+ From finder, open the folder where you installed
+ Double-click on the application

+ Or launch from a terminal window instead (like Linux)

+ Windows
+ Open the folder
+ Double-click on the executable
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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

I Workspace Launcher

0%
The prompt can be Select a workspace
Eclipse Platform stores your projects in a folder called a
tU rned Off workspace.

VS ElHlll/home/beth/workspace] ‘ “’1 [ Browse...

[] Use this as the default and do not ask again

Cancel
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Eclipse Welcome Page

+ Displayed when Eclipse is run for the first time
Select “Go to the workbench’|

I A
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Check Installation Details

+ To confirm you have installed OK

+ Mac:
+ Others:
+ Choose Differs
+ Confirm you have the following installed  depending
on base
software download
[ NeNs) Eclipse Installation Details
nstalle Installation History Features Plug-ins Configuration |
Name Version Id
b Ly Eclipse IDE for Parallel Application Developers 1.4.2.20120213-... epp.package.parallel
+ Close the dialog:
Module 1 1-8

Checking for PTP Updates

+ From time-to-time there may be newer PTP
releases than the Indigo release

+ Indigo and “Parallel package” updates are released
only in Sept and February

+ PTP maintains its own update site with the
most recent release

+ Bug fix releases can be more frequent than Indigo’s
and what is within the parallel package

+ You must enable the PTP-specific update site
before the updates will be found
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Updating PTP

+ Enable PTP-specific update site ann
+ Help>Install New Software... =il wl
+ Click Available Software i
Sites link ey i e e e

+ Ensure this checkbox is selected for the PTP site:
http://download.eclipse.org/tools/ptp/updates/indigo
+ Choose OK

+ Choose Cancel (to return to Eclipse workbench)
+ Now select Help>Check for updates
+ If you see “No updates were found”...

+ It’s only because there are no updates in the
“Eclipse IDE for Parallel Application Developers”

+ We will update the PTP within it

Module 1 1-10

Updating PTP (2)

+ We will get the PTP release that is more recent than what
is currently (Nov. 2011) within the parallel package
+ Now select Help>Install New Software...

+ In the Work With: dropdown box, select the PTP update
site you confirmed already:

W00 Install
l Available Software

Check the items that you wish to install| S\
1 D) -

1 P
| Work with: | PTP - http://download.eclipse.org/tools/ptp/updates/indigo 3 { Add...

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

ype filter text

me Version
(0 Fortran Development Tools (Photran)
U00 Parallel Tools Platform

000z

(0 Remote Development Tools
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Updating PTP (3)

+ Quick and dirty:

+ Check everything - which updates existing features and adds a few more

'Name

@ - 000 Fortran Development Tools (Photran)
™ » 000 Parallel Tools Platform

@ b (00 Remote Development Tools

+ Detailed:
+ Open each feature and check the ones you want to update
+ Icons indicate: Grey plug: already installed

N
and up to date name
-] A
Double arrow: can be updated — XBPTP Parallel
Color plug: Not installed yet g {{ z: Eara::e:
3 A ) =) o aralle
Note: For this tutorial, install GEM and TAU
[2] ‘-(f‘ PTP External Tools Framework TAU Extension
™ Lg:é PTP External Tools Framework TAU Extension for Fortran
@ L+ PTP Graphical Explorer of MPI Programs (GEM)

Note: if conference network is slow, consider unchecking:

M Contact all update sites during install to find required software
Module 1 1-12

Updating PTP (4)

+ Select Next to continue updating PTP
+ Select Next to confirm features to install
+ Accept the License agreement and select Finish

OO0,

| Installing Software

Installing org.eclipse.ptp.pldt.upc

Wait for installation to
Ranlot finish

Cancel Details >> ) (Runin Bacquoumi’_]
V

+ Select Restart Now when prompted

() Always run in background

If conference network is
too slow, we have this
8.0.0 Software Updates CaChed on USB

] You will need to restart Eclipse for the installation changes to take effect. You may
try to apply the changes without restarting, but this may cause errors.

Not Now Apply Changes Now ) {  RestartNow )
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Restart after Install

enn

If any top-level
features are installed...
Welcome page informs
you of new features
installed

We only updated PTP,

so we land back at C/C++
Perspective ;

... Ready to go!

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

Module 1 1-14

Module 2: Introduction

+ Objective
+ To introduce the Eclipse platform and PTP
+ Contents

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

+ More flexible projects

+ Synchronized projects overcome many problems of
remote projects

+ Allows development when “off-line”
+ Works with non-C/C++ projects

+ More customizable resource managers
+ Resource managers can now be added by users
+ Able to have site-specific configurations

+ Interactive launch using job schedulers now
supported

Module 2 2-1

New and Improved Features (2)

+ Scalable system/job monitoring

+ New perspective allows monitoring of systems of
virtually any size

+ View shows location of jobs on cluster
+ Active and inactive jobs views

+ Remote support for performance tools

+ External Tools Framework has been extended to
support remote systems

+ Performance tools such as TAU can now launch and
collect data from remote systems
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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

Java C/C++/Fortran Test and
Development Development Performance Parallel Tools
Tools Tools Tools

Platform

| Equinox |

Module 2 2-3

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
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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

Module 2
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Eclipse PTP Famlly of Tools

Coding & Analysis
(C, C++, Fortran)
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How Eclipse is Used
Editing/Compiling

o

File Edit Navigate Search Project Run Window Help
O B o Brer @ e e e e 5 (@ Fortran]
[ Fortran Projects 33 = B E= outline 3 =8
Be - P S R S &R e T
_module Mdataset (=)= R
b BEMMEP implicit none ]E () Mdataset
< 5§ >o0rg.eclipse.photran-sam < O Tdataset
i55>org.eclipse.p Pl | Declare a Tdataset type to hold data points o
O Binarles type :: Tdatase ® datapt
& srcfixed-form real :: datapt(4,1000) © npts
integer npts
(# src-fortran-and-c valsum
{x} real valsum(4)
@ sre O....real valsum
real .
& srcincludes 1 tosica 1% nas np(2) xysum
(4 sre-language-features end type Tdataset @ has_np
< 3 >src-line-fitting land modula Mdataset ~ @ BstFitProj
23 >Dstfit.f90 (ascl| ¥ LoadDataSet
program BstFitProj
[5.cvsignore 1.1 (ASCI ®  showDataPoints
b src-modules © _ use Mdataset ] _squareDistances [*J
< B) Y T ) 4 0]
® Make Targets 2 =B [£ Problems R . Console Properties % v =8
& b | 26errors, 0 warnings, 0 infos _

.

.

b ESorg.eclipse.photran-samples || Descripton ) Resource [+
b EEwhatever2 © Derived type definition has no components. bug138221.F
[0 compone v 0 sy st s wueso
© FILE tag must be of type CHARACTER bug118974.f
 lllegal preprocessor directive bug118961.1[3)
(4] 0)|(GT I

Source Code
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How Eclipse is Use
Launching/Monitoring

|ano foolxc - Elpse SOK. o
oo W/$-0-Q |69

(@ Resource aragers 32 =8 [ e hones2 sz T =0
(@ Generc B LML)

2 WD

T
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|| Baomron oon  sescozmn 1T
|| B e on secozn s
o e S0 20 LT
o e seio 2 L
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1| 8o on  on  sescozmn 25

|8 conole 33 5 opees| . poblems ks

Source Code
Executable
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How Eclipse is Use

Debugging

lipse - =)

8non Parallel Debug - shallow/r -Ed
B]3$0-8-Q-]0-|iz|e ]85
8 paralel Debug 53 [e9 0 [R&]o- &

29 Eitparse Debug. [ paralel Run.. FiRemote C/C... »

LR = O[S breakpol (6 Expressi |00- variabes 53 5 Sgnais| i Arays | - Variables| = O
| Oper, MP@abe ncaa v edus defavltlob0 - Root W] %8 =
R0 @ Name Value
@ e 1
R onstasse 0
o 5957805639
) Sliv®7=0)rep 18]
v 5 shallow (Parliel Appication] >ou o181
v @ process 0 e =2 H
 , Thread (1] Guspended) —_— e — Y
I8 maine 2 = 02 ouine 53 =

WL batatype * setup_res();
i main arge, argv)
5 int arge:

¢ char v aro;

i
5 Float  pi=4.*(Float)atan(Cdoubledd.);
Float pln(nd;  /* Pressure Cor free surface height) */
0 float ufn)(m);  /* Zonal wind */
© floot  vindlmdi  /* Meridionel wind */
2 float psilal[m); /* Velocity streamfunction */
Float  pold[n][n];
Float  uoldCnlCn)
5 floot  vold[n](n]
¢ flost  hLnCn
float  2[n)[m);
© floot  dummyll
Float  dumy2[n](n]
50 float  tpi-pispi;
51 float  di-tpi/CFloatm;
52 float  di-tpi/(Floatdn;
1 console 330 Memory| £ Prodlems.

Open MPIGabe.ncsa.uuc edu defautjobo.

Module 2

workerd - void
setup_res0)  MP_Datatype"
mainGee char'l)

setup_res0) : MP_Datatype"
update_global_ds(MPLDatatype

Open Npi Job

Source Code
Executable

2-9

How Eclipse is Used
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Module 3: Developing with Eclipse

+ Objective
+ Learn basic Eclipse concepts: Perspectives, Views, ...
+ Learn about local, remote, and synchronized projects
+ Learn how to create and manage a C project
+ Learn about Eclipse editing features
+ Learn about Eclipse Team features
+ Learn about MPI features

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

+ Learn about Fortran projects
+ Learn about searching, refactoring, etc.

Module 3 3-0

Contents

Basic Eclipse Features (3-2)

Projects In Eclipse (3-13)

Editor Features (3-24)

Team Features (3-34)

MPI Features (3-40)

Synchronizing the Project (3-56)

Building the Project (3-62)

Running: Resource Manager Configuration (3-69)
Running: Launching a Job(3-82)

Advanced Features: Searching (3-90)
Fortran Specifics (3-99)

Advanced editing: Code Templates (3-108)
Refactoring and Transformation (3-113)

R IR IR I I TR IR
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Basic Eclipse Features

Module 3 3-2

Eclipse Basics

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

+ The workbench represents
the desktop development . ... ccoav com
environment a > ST oute < Tl e i

+ Contains a set of tools @oo
for resource mgmt

+ Provides a common way _ fiia ST
of navigating through view FeE kg o e
the resources | ]

+ Multiple workbenches editor
can be opened at the .
same time T,

+ Only one workbench can view
be open on a workspace

at a time )
Module 3 perspective 3.3

rld.c - Eclipse SDK

5 @erc++

v . BERW o %~

e

main(void) : int

view




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:

+ There is a for manipulating
resources

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

+ You can easily switch between perspectives

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

Module 3 3-4

Switching Perspectives

wch _Project Run Help
G findow

IC+4  New Wind

+ Three ways of changing
perspectives

1. Choose the !
Perspective menu option

= Open Perspective if

Then choose Other... vt —— o
| %5 Debug
2. Click on the Open Perspective button in the B e
upper right corner of %5 Resource
screen (hover over it to £ Team Synchronizing
see names) . oo o —
\E 888 Parallel Runt... EgjC/C++ o cnca |

3. Click on a perspective
shortcut button

+ Switch to the C/C++ Perspective
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Which Perspective?

+Which Perspective am in in?
See Title Bar

File Edit Soul — Refactor Navigate Search Project Run PAPlI Window

Ev L_‘J & | @ @v aiv £’v v QV v *&v Ov ng (%v OV

Module 3
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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 2 Outline &2 2 N o =0
+ Views can be resized o main() : int
Module 3
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Stacked Views

+ Stacked views appear as tabs
+ Selecting a tab brings that view to the
fo re g ro u n d ﬂﬂf'\ (&) Remote C/C++ - hello/hello.c - Eclipse - /Users/beth/ewsltesd?Slh —

EIEREC AN S SRS MO R o

Ll
- =3 AN N TN RURE R R R
[ projec 88 8 Remo | = O |[[c) helloc &3 = B (8= outline % =8
8% =l 7 2 RN o %Y
< =
S hello Name hellolocal.c o swioh
[c] hello.c Author  sdlibh
i)l Includes Version ® main(void) : int
Copyright Your copyright notice
Description : Hello World in C, Ansi-style

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

int main(void) {
puts("!!1Hello World!!11"); /* pr
return EXIT_SUCCESS; .

ints 111Hello World

3
e :)
B Console 82 _[21 Problems | “3* Remote Call Hiera | f3 Remote Type Hier | & Remote Environm | = O
C-Build [hello] s ERI L=
gcc -g -0 hello hello.c
1: | Remote Tools DStore S...c.edu): (100%) & APEY

0° Writable Smart Insert

Module 3 3-8

Expand a View

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

+ Repeat to return to original size

|13~ | & | e as- & @ . | Eicice+ | 4 I C kS 5 [Eeice
3070 Q| OS - Ot | 0 Qv Qr | ®S Ot
B projec 2 \_ = O)([ hello.c 2 = O(2= outline R =g 2 Probleme £3 . 7 Tasks| &) Console el
=% > Copyright Your copyright[a W o % 7! 2 s s
- Descripts ello World in hd o
v &hello Description : Hetlo Wortd o sdioh | [ Joeseription B Resource Path o] |
@) Includes */ o sulibh |
i Bsrc © main(oid) : int | £l
[ helio #include <stdio.h> i o
#include <stdlib.h> ' &)
|
Double | i singoios ¢ ‘
- puts("!!1Hello World!!!")
click return EXIT_SUCCESS; v
= >
oblems 83\ V7 Tasks| B Console =0
0items
Description aResource Path
e :)

+ Window > Reset Perﬁspective

returns everything to original positions
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To access help

+ Help Help Contents\”

+ Help Search

+ Help>Dynamic Help
Help Contents provides
detailed help on different
Eclipse features
browser
Search allows you to
search for help locally, or
using Google or the Eclipse
web site
Dynamic Help shows help
related to the current
context (perspective, view,
etc.)

Module 3

&-| ¥ B8
# € Workbench User Guide

€ Autotools Plug-in User Guide

# @ C/C++ Development User Guide

& € ¢/C++ Library Documentation

# € Changelog Editor User Guide

€ Eclipse Marketplace User Guide

# € GCov User Guide

&€ GNU Tools

# € GProf User Guide

@ Libhover Developer's Guide

Mylyn Documentation

& @ Parallel Tools Platform (PTP) User Guide

= € Photran User's Guide
®

@ Remote Development Tools User Guide
[ RSE User Guide
i € Usage Data Collector

Using the help system

Browse topics in the Contents frame (@ ) on the left. Click on a
topic to have it displayed. Use the Back and Forward buttons to
navigate within the history of viewed topics.

Searching

To quickly locate topics on a particular subject in the documentation
enter a query in the Search field. Use the Search frame ('?”] to
display the Search view. You can narrow the scope of your search
by selecting only the sections you are interested in.

Synchronizing
Clicking the Show in Table of Contents button (%) will ssler:l that
topic in the navigation tree. The Link with Contents button ()

keeps the navigation tree synchronized to the current topic

Capabilities

[ 2 Help - cipse. ) [ |
Help - Eclipse - -

Search: Scope: All topics

Contents

n
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Eclipse Preferences

Preferences.

Typing

Automatically close

apeefiance Strings®
» Autotools ® “surings
» Build ™ (Parentheses) and [square) brackets
Code Analysis
» Code Style M <Angle> brackets
»Debug ™ {Braces}
¥ Editor
P Content Assist Tabulators
Folding ™ Tab key adjusts indentation of the current line
Hovers

The tab display value (currently 4) and whether spaces are
used to indent lines are configured on the code style
preference page. The current i ion mode uses tabs.

Mark Occurrences
Save Actions
Scalability
Syntax Coloring

s

When pasting

In string literals

a
-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L ™ Adjust indentation
|

Indexer
Language Mappings
»New CDT Project Wizard
» Property Pages Settings
Task Tags
Template Default Values
XL C/C++ Compiler
XL C/C++ Language Option:

™ Wrap automatically
(] Escape text when pasting into a string literal

Automatically indent

™ New lines and braces

ChangeLog
» Fortran
>

Help_ Y Restore Defaults Apply )
< >
@

o/

(__Cancel )
A

Module 3

+

Eclipse Preferences allow
customization of almost
everything
To open use

+ Mac:

+ Others:
Window>Preferences...

The C/C++ preferences
allow many options to be
altered

In this example you can
adjust what happens in
the editor as you type.
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800

Preferences Example

Preferences

type filter text
» General

> Ant
VC/C++

Appearance

» Build

» Editor

Environment

File Types
Indexer

Language M;

Code Style

Configure Project Specific Setting;

Select a profile:

K&R (built-in] =) Edit...
New... Import.

Preview:
7%

Gy v

5.

Remove

* A sample source file for the code formMkter preview

800 Profile 'K&R [bui

»New CDT Proy
» Property Pag

Scripting
Task Tags

Template Def
XL C/C++ Ce
XLC/C++ La

» Fortran
» Help

»Install/Update

»Java
> JavaScript
» Parallel Tools

» Plug-in Develop
» Remote System:

» Remote Tools
»Run/Debug
» Server

Service Configu
TAU Configurati

»Team
Validation
»Web

Web Page Editos

» XML

Profile name: | K&R [bullt-in]

{Cindentation | Braces _ White Space __Control Stater

ments.

Line Wrapping

General settings

Preview:

Tab policy: Tabs only =
() Use tabs only for leading indentations

Indentation size: 4

Tab size: 4

indent
O public, ‘protected',private’ within class body.
 Declarations relative to public, protected, private’
 Statements within function body.

@ Statements within blocks

O statements within 'switch' body

M Statements within 'case’ body.

o [breakstaemens

() Declarations within ‘namespace’ definition

O Empty lines

7o

* Indentation

#include <math.h>

class Point {
public:

Point(double xc, double yc) :
X, ¥y {

double distance(const Points other) cong
int compareX(const Point& other) const;

double x;
double y;
b

double Point

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

Apply.

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

Module 3

More C/C++ preferences:

+1In this example the
Code Style preferences
are shown

+ These allow code to be
automatically
formatted in different
ways

3-12

rojects In Eclipse

Module 3
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Project Types

+ Local

+ Source is located on local machine, builds happen
locally

+ Synchronized

+ Source is local, then synchronized with remote
machine(s)

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

+ Remote

+ Source is located on remote machine(s), build and
launch takes place on remote machine(s)

Module 3 3-14

A

Synchronized Projects

SE ]

Compute

,,,,, —— De\oug

'y
Debug Service
Build Service

Executable

Search/Index
Navigation

Synchronize
Local source

code

Source code
copy

v

Local Remote

Module 3 3-15
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Debud

A
Debug Service

truct 1
Build Service
Index Service

Compute

Executable

File Service

Source code

Local Remote

A
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C, C++, and Fortran Projects
Build types

+ Makefile-based
+ Project contains its own makefile (or makefiles) for
building the application
+ Managed

+ Eclipse manages the build process, nho makefile
required

Parallel programs can be run on local machine or
on a remote system
+ MPI (or other runtime) needs to be installed

+ An application built locally probably can’t be run on a
remote machine unless their architectures are the same

Module 3 3-17
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Checking out the project

Using a Source Code Repository
Introduction to Team Features

Module 3 3-18

Importing a Project from CVS

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

+ Right click in CVS Repositories -
view and select New>Repository
Location en [ YeYe) CVS Repository Exploring - Eclips

Module 3 3-19



Add CVS Repository

+ Enter Host: dev.eclipse.org

+ Repository path:
/cvsroot/tools

For anonymous access:

I:>+ + User

+ No password is required

+ Connection type: pserver (default)

+ For authorized access:

+ User: your userid
+ Password: your password

+ Connection type: change to extssh

+ Select Finish

Module 3

8.0.0 Add CVS Repository

Add a new CVS Repository

Add a new CVS Repository to the CVS Repositories view VS
VS
Location

Host: dev.eclipse.org

= ®

Repository path:  /cvsroot/tools

Authentication

User: anonymous| ﬂ
Password:

Connection

Connection type: | pserver T]

@ Use default port

O Use port:

M Validate connection on finish
(") Save password (could trigger secure storage login)

To manage your password, please see 'Secure Storage'

Configure connection preferences...

(Ccancel )
@ Cancel

3-20

Checking out the Project

Expand HEAD

+ +

and samples

+
Finish —

Expand org.eclipse.ptp, doc,

Right click on shallow-mixed
and select Check Out As...

On Check Out As dialog, select

®00 Vs Repository Exploring -

| . 5
|/ E3~ QB |F

(1) CVS Repositories 53

Expand the repository location —'s: «

» (CVSROOT

» (= org.aspect]

» (= org.eclipse.ajdt
» (= org.eclipse.atf
> org.eclipse.edt

» (= org.eclipse.gef
» (= org.eclipse.orbit
» (= org.eclipse.pdt
>

org.eclipse. pdtincubator

¥ (Zorg.eclipse.ptp
> G core
» (> debug
¥ (&doc
> Garticles
» (= org.eclipse.ptp.doc.isv
» (= org.eclipse.ptp.doc.user
» (> presentations
(= samples
» (= shallow-c

Check Out As

Select the method of check out

Th e d efa u |t Of —_— Choose how to check out folder shallow’

@® Check out as a project configured using the New Project Wizard

“Check out as a s s

project configured
using the New 8 oot
Project Wizard” is

O Check out into an existing project

() Add project to working sets

what we want

Module 3

» (& twtorials New
=
I Check Out
[X] .project 1.1
CVs W project_log.csv 1.3
=== @ . )
G Uiz Tag as Version...
» (= photran > s
» Crdt Tag with Existing...
> el X
) ;:'e“esng Paste Connection
» Gtools Compare With...
X pom.xml 1.4 Compare
» (= org.eclipse.tm.core Expand All

» (= org.eclipse.tm.rse Add to Branch List..
» (= org.eclipse.uml2.releng
» (= org.eclipse.ve
» (= org.eclipse.ve-feature & Refresh View
» (= org.eclipse.ve.cde .

~—= » (= org.eclipse.ve.doc
» (= org.eclipse.ve.examples
» (= org.eclipse.ve.examples-feature

3-21
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New Project Wizard

As project is checked out from CVS, the 800 Horben
Wizard helps you configure the Eclipse information to ==

be added to the project e
+Expand o
+Select and click on
+Enter shallow as

+ Under

expand 800 C Project
- scroll to the bottom C Project —>
Create C project of selected type Next > (cancel ) Finish

+ Select '

+ Select a toolchain that Project name: [shallow
matches your system from © se default ocation
Toolchains ez

+ Since we will build/run this on

s/test1027-scl1-tutorial /shallow Browse.

Choose file system: _default

the remote system, choose T e rarsr e naessserreerore————  For SC tutorial
i i < Executable (XLF Fortran on Ma MacOSX GCC
. 3” approprlaijettOOIChr?mk ¥ (= Makefile project M?:CW ccc Choose
may nee nchec © Empty Project f
“ ou may . ou @ Empty Project - Fortran m Rmt XL /CH T Chm C] Remote Linux
Show project types and ® Demo - Hello World - Fortr ¥ || Remote XL UPC Tool Chain GCC Tool
toolchains only if they are A > L soanisqec L
su pported on the platfo m ” ‘ () Show project types and toolchains only if they are supported on the platform Cha | n
+ Click on Finish
Module 3 ®@ < Back Next > Cancel (" Finish ) 3-22
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C/C++ Perspective

8.0 Open Associated Perspective?

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

+ Switch to the C/C++ Perspective | ! o serspecive o
when Prompted 3 Rermember mydection

—
—

+ You should now see the shallow projectin your

workspace
8non (i - )4 pe Developer Edition - users/beth 10 =)
e & M‘. G R B 5070 Q| ™S 5 BaCVs Reposit...  »
O 18> 5 e & - !
1L Project Explorer 53 =0 EEICRERE! =0

An outiine is not available. ‘
» [faalee 1.2 ~ |
s Bome 12 Expand the
> L‘r\,dmg.( A‘z‘ . |
> B project root ‘
B 2 to see the

oo project’s
contents

Ly Makefile.mk 1.2

[2 Problems 53 I Tasks | & Console | £ Properties| B Remote nviro| = O
Oitems <

Descrption alResource [Path |

&5 shallow = alp E % /\

Module 3 ' i 3-23



Editor Features

Module 3 3-24

Editors

+ An editor for a resource (e.g. a file) opens when you
double-click on a resource
+ The type of editor depends on the type of the resource
+ .cfiles are opened with the (reeees dremmesmen =0
C/C++ editor by default e
+ You can use to
use another editor

+ In this case the default
editor is fine (double-click)

New >

copy.c 1.1

71 Open

mpe T SR I (& C/C++ Editor

v [, Remote C/C++ Editor
[2) Text Editor

= Copy ®8C
Paste

ec 1.2 ¥ Delete ® [ System Editor
< Remove from Context Default Editor
! Source >
Move... | Other...

+ Some editors do not just edit raw text

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

+ An active editor contains menus and toolbars specific to that
editor

Module 3 3-25



Saving File in Editor

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

\ [ *hello.c 23

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

+ Undo last change using Command/Ctrl Z

Module 3 3-26

Editor and Outline View

Double-click on ana = tsonminc g~ 1 2 =
source file B3

Editor will open in
main view

THRC MG CASE SR RAE SA R0 B0 RA Ni=0r ] O [ Bncvs Reposit... FEc/Cr+

Outline view is
shown for file in
editor

Console shows

results of build, A
local runs, etc. T —>

[g] /shallow/main.c = |20 B¢

Module 3 3-27



Source Code Editors & Markers

A source code editor is @ | linear_function.c 53 =0
special type of editor for v

¥ Returns f(x) = 3.0%x + 2

manlpLIIatlng source double evaluate(double x)

code {

7z add semicolon to end of next line

Language features are g —--uble v 2.00.4.2.0

hlghllghted /G ; return y;
Marker bars for showing

+ Breakpoints
+ Errors/warnings
+ Task Tags, Bookmarks

Location bar for
navigating to interesting

features in the entire file Y|  Task tag
Icons: =& Warning
@  Error
Module 3 3-28

Code Analysis (Codan)

+ If you see bug icons in the editor marker bar,
they are likely suggestions from Codan

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

+ To turn them off, use Preferences ‘ T

¥
Window > Preferences or Mac: Eclipse > Preferences G
175 ¥
C/C++ > Code Analy5|s - -
[ Problems 52 % Tasks | &l Console | = Pro|
and uncheck @oa . L eror, 2 warnings, 0 thers

all problems

4+ Select OK to
close
Preferences
+To remove icons:
Rightmouse on
Project > Run C/C++
Code Analysis

3-29




Line Numbers

+ Text editors can show line numbers in the

Ieft COlumn k Name
4 Author
5 Version
6 Copyrigl
. 7 Descrip’ o=
+ Toturnonline lakelec®, | 4 =
numbering: =00 | e S
. . . : hellolLocal.c 19
+ Right-mouse click in Authe 11 #include
the editor marker bar Toggle Breakpoint it notici ‘lj #include
. Enable Breakpoint in C, Ansi-style
+ Click on Breakpoint Types P e
Numbers Add Bookmark...
Add Task...
v Show Quick Diff ~0Q
); /* prints !!!Hello World
Folding >
Preferences...
Module 3 3-30

Navigating to Other Files

+ On demand hyperlink

+ In main.c line 135:

[1] decs.h ] init.c

+ Hold down Command/Ctrl key T
e.g.on call to initialise 134

135 initialise(p, u, v, psi, pold, uold, vold, di, dj, z);

*/

diag(l, @\ p, u, v, h, 2);

+ Click on initialise to navigate | .
to its definition in the header file | |3
(Exact key combination
depends on your 0OS)

+ E.g. Command/Ctrl and click on
initialise

+ Open declaration
+ Right-click and select Open

for (i = 1;\1 < proc_cnt; i44) {
for (3 AOQ; j < nj j++) {

[£) main.c decs.h M
26 #include <Agth.h>

27 #include "{Ygs.h"

28

29void initialise(p, u, v, psi, pold, uold, vold, di, dj, z)

30 float p[n][m];
31 float uln][m];
32 float v[n][ml;
33 float psi[n][m];

Declaration will also open the rcrnse ot Gpen Type Hierarchy
file in which the element is #include <st gpglc()all‘lﬂierarchy ~;€g
uic utiine
declared int ::;:g‘"l’: Quick Type Hierarchy 8T
+ E.g. in main.c line 29 right-click return ;;gg’,:;gﬁjgg,ﬁ;;";;°" b

on decs.h and select Open
Declaration

Module 3

Note: may need to left-click

before right-click works 3-31



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

13

14 int main(void) {
15 puts("!!1Hello World!!!"
16 get

/* prints !!!Hello World!!! */

WoyTuian_uiiiuen UIdy L

A
** __lineptr,* _n,int __delimit

18 re
19} @ getenvitonst char * __name) : char *
20 @ getline(char * * __lineptr,* __n,FILE * _ strear
o _netlnadavaldouhle *  lnaadawn int nelam) X
MMM >
Press '~Space’ to show Template Propos
Hit ctrl-space again
+ Code Templates: type for code templates
for’ and Ctrl-space
17 ;or -
18 [=| for - for loop for (int var = @; var < max; ++var) {
19 N ret = for - for loop with temporary variable \}
21
More info on code templates later
Module 3 3-32

Inactive code

+ Inactive code will appear grayed out in the
CDT editor

260 #define VAL

261 #ifdef VAL

262 acopy_one_to_two(VAL, ds, res.indx);
263 #else

264 acopy_one_to_two(res.row, ds, res.indx);
265 #endif

260 //#define VAL

261 #ifdef VAL

262 acopy_one_to_two(VAL, ds, res.indx);
263 #else

264 acopy_one_to_two(res.row, ds, res.indx);
265 #endif
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Team Features

Module 3 3-34

“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

Module 3 3-35



CVS Features

+ Shows version numbers next to———=.

each resource

-

> [ initc 1
[ main.c 1.3
> [g)time.c 1.2

» [} worker.c 1.2

+ Marks resources that have
changed

=il 13* Cc
¥ z§ >shallow [cvs.ncsa.uiuc.edu] 14 % "p
- 5%
> >calcec 1.1 1 . by
» [ copy.c 1.1 16
17 % Pr
18

> [1) decs.h 1.3

+ Can also change color (preference & we ... — = o

option) I ——
m m / i i
4’ Run C/C++ Code Analysis Create Patch...
+ Context menu for Tea

operations

+ Compare to latest, another
branch, or history

tart;je=jend;je4) {
et Build Selected File(s) (v % m;

Properties ®l

Y % Tag as Version...
F s}  Branch...
1§ Mak Clean delected File(s) start;j<=jend;J++) {
Mak  Build Selected File(s) 51:13'%‘"1 a2
Jmis  Team » PO
e TN ] Latest from HEAD 31
JREA Replace With [ Another Branch or Version... 33
4 Run C/C++ Code Analysis Each Other L3 ~§i
History... 4
Properties Bl I IV ERI W EIRIVEGI]

Tss

+ Synchronize whole project (or any

selected resources)
Module 3

File Modification

+ Open “calc.c”
+ Add comment at line 40
+ Save file

+ File will be marked to
indicate that is has been
modified

mdl 13* Cc
v 5 >shal [cvs.ncsa.uiuc.edu) 14% "p
b [f>calec 1.1 15* by
» [} copy.c 1.1 16 *
3 17 % Pr
)
E‘jdf(S.h 1,1 1R *

Module 3
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28 void calcuvzh(jstart,jend,p,u,v,cu,cv,h,z, Fsdx, fsdy)
29int jstart,jend;

0 float p[n][m];

1 float ufn][ml;

2 float v[n][m];

2 float culn][ml;

+ float cv[n][m];

5 float h[n][m];

6 float z[n][m];

7 float fsdx, fsdy;

) int  i,3,1ip,dp;

10 /%
1 * Added a comment here
*/

44

for(j=jstart;j<=jend;j++) {
ip = (G+1) % n;
for (i = 08; 1 <m; i+4){
ip = (i41) % m;
cul310ip] = @.5*(p[31[ipI+p[3ILi1)*uli][ip];
cvlip][i] = 0.5%CpLipI[i]+p[3I0iID*vGpI[i];
z[jpllip] = (fsdx*(v[ip][ip]-v[ip][i1)-Fsdy*Culip]lip]
-ul3JCipd))/Cp31]+p (31 [ipd+p3p] [ipd+p[p][11);
h[3108] = p[3][13+0.25*Culj]ipI*ul3][ipI+uiI[1I*u 310D
+v[3pI[i3*v3pI [14v3I[iI*vI3I01D)s

3-37
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View Changes

Right-click on calc.c and
select Compare
With>Latest from HEAD

Compare editor will open
showing differences
between local (changed)
file and the original

Buttons allow changes to
be merged from right to
left

Can also navigate between
changes using buttons

Module 3

[¢ clec  [EDaaleec B
I8, ¢ compare
|.c® Translation Unit

+@ calcuvzh
et calcuvzh
@ cu
@ o
€ fsdx
@ fsdy

&

2, ¢ Compare Viewer ¥ 3 | 2 &
Local File 1.1

2 float v[n][m];

float culn][m];

4 float cv[n][ml;

5 float h[n][m];

@ | Remote File 1.1
30 float p[n][ml;
float u[n][m];
22 float v[n][ml;
23 float culn][n];
6 float z[n][ml; : float cv[n][ml;
float fsdx, fsdy; 25 float h[n][m];
8 { 26 float z[n][ml;
) int  i,3,ip,dp; 37 float fsdx, fsdy;
3

7 e
39__int  i,j,ip,dp;
10

1 * Added a comment here
for(j-jstart;j<-jend; j++) {
jp = (+41) % n;
for (i = 0; i <m iead{
ip = (i41) % m;
culjI[ip] = 0.5*(p[3I[ipl+p[FI[i1]D*u
cv[jp][i] = 0.5*Cplip][i]+p[FI[i])*v
z[jpllip] = (Fsdx*(v[jp]lipl-vlipILi]

For(j-jstart;j<-jend;j++) 1
4 ip = (G+1) % n;
for (i = @; i <my i+a){
ip = (i+1) % m;
culjI[ip] = 0.5*Cp[3ILipd+p[FICiI)*uliIL]
evip][i] = @.5*Cp[3p][i]+p[3Ii1)*v ip]
Bl 310 P St LS P L S

3-38

Revert To The Latest Version

+ Right-click on the “shallow” project and select
Replace With>Latest from HEAD

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

800 Overwrite Unc itted Changes

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

S
@ ( cancel )

((<<Dpetils ) ok )
L3

The following elements contain uncommitted changes that will be overwritten.
Changes =R

=% shallow
IE® calc.c
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MPI Features

Module 3 3-40

MPI-Specific Features

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

+ Show MPI Artifacts

+ Code completion

+ Context Sensitive Help for MPI
+ Hover Help

+ MPI Templates in the editor

+ MPI Barrier Analysis
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+ In Project Explorer, select a project, folder, or a

single source file
+ The analysis will be run on the selected resources

+ Se|eCt 800 C/C++ - PTG - [Usersbeth/ews/testptp .
Artlfacts (wid o | & e & L+ v R M- 2= 23 [ [Bacvs Reposit..  »
+ Run the analysis by > Show OpenVP Arfacts |+ -
N . 7 MPI Barrier Analysis i
clicking on drop- P Show UPC Artifacts
down menu next to B EEE i Show LAPI Anifacts

the analysis button

if ( (n % (proc_cnt - 1)) 1= 0 )

{ .
if ( tid -- 0 )

ity T < G

(2. problems (7] Tasks [ Console [ Properties b MPl Avtifact iew 3 i X%v=0

Artifact

+ Works on local and
remote files

AqQ [alpgme

Module 3 3-42

+ 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

[ [BaCvs Reposit..  »

SO|Eox @M ET =0
BN o %Y
a

PI_Datatype

i
M
ar

et <2)

fprintf(stderr, "must have at least 2 processes,

+ Run the analysis on (x)-s
another file (or entire gg 0
project!) and its s !
markers will be added |. “ e e

to the view

+ Click on column
headings to sort

+ Remove markers via x
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MPI Editor Features

EY TN =g =on own + Code completion will show all
flf:at vol:_sturt[m]; . 13 R the p055|ble MPI keyword
int proc_cnt; —_— .
int tid; £ mathh completions
MPI_Datatype * res_type; =1 moih
_ £ swioh + Enter the start of a keyword
MPI_Init(&argc, &argv); 2 decs.h
MPI_Comm_size(MPI_COMM_WORLD, &proc_cnt); 0 Ly then press <Ctr‘|-Space>
MPI_Comm_rank(MPI_COMM_WORLD, &tid); ++ setup_resQ : MPI
2 MPI_B] @ main(int, char*(]
: " o MPL_Barrier(MPL_Comm ) int 4 |Blocks each task until all tasks have called it.
if (] e MPI_Bcast{void®, int, MPI_Datatype, int, MPI_
{ © MPI_Bsend(void*, int, MPI_Datatype, int, int,

£ o MPL_Bsend_init(void*, int, MPI_Datatype, int,

r‘, ©® MPI_Buffer_attach( void*, int) int
1 | @ MPI_Buffer_detach( void*, int *) int [¢] main.c 83 = [m]
® MPI_Barrier(MPI_Comm comm) : int float vold_start[ml; T
if (| @ MPI_Bcast(void * buffer,int count,MPI_Dataty. int proc_cnt; :
{ ® MPI_Bsend(void * buf,int count,MPI_Datatype int tid;
o i 9 MPLBsend_initfvoid * buf.int count.MPI Dat | MPIDatatype * res_type;
. Press "~ " to show Template Propos /| MPI_Init(&argc, &argv);
MPI_Comm_size(MPI_COMM_WORLD, &proc_cnt); m

eupx,umm,rm (MPI_COMM_WORLD, &tid);

——— L
+ Hover over MPI P L Lo e

Description:
Returns the rank of the local task in the group associated with a communicator." ,
Press 'F2" for focus

return 1;

+ Displays the s 10>
function prototype U CHIZ A e o s 3 et v
and a description L 2 E
Module 3 3-44

Context Sensitive Help

+ Click mouse, then press help -
key when the cursor is within a ue1_comm Y 0MPT_comt HORLD, smy_ran
fu n Ct |0 n name ::on::;:fTr::tor'rdnt;?:rcaonn‘:m_rank(MPZ_Comm, int®
+ Windows: F1 key ‘m:sp::':;nkm‘melow task in the group associated with a com
+ Linux: ctrl-F1 key : =
+ MacOS X: Help key or iRl X ¢ =
Help»Dynamic Help Related Topics

+ A help view appears (Related @ ~**

Click below to see help.

Topics) which shows P Some special
additional information Do cichere | info has been
(You may need to click on MPI | © "tercomm et comm it Z‘;‘Ij:d for MPI
API in editor again, to
populate) T B 6o e iner

+ C||Ck on the fu nction name to Contents &7 Search 54 Related Topics L[l Bookmarks L.%]IndexA
see more information MPI_Comm_rank

+ Move the help view within your
Eclipse workbench, if you like, NAME
by dragg|ng ItS t|t|e 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

+ Example:
MPI send-receive
+ Enter:
mpisr <ctrl-space>
+ Expands to a send-receive
pattern
+ Highlighted variable names
can all be changed at once
+ Type mpi <ctrl-space> <ctrl-
space> to see all templates

mpi
|~ mpiif - MPI_Init and Finalize
/* | [] mpisr - MPI Send Receive

unv

Module 3

MPI_Comm_rank(MPI_COMM_WORLD, &rank);
MPI_Comm_size(MPI_COMM_WORLD, &p);
if (rank == @){ //master task
brintf("Hello From process @: Num processes: %d\n",p);
for (source = 1; source < p; source++) {
MPI_Recv( 109, MPI_CHAR, source, tag,
MPI_COMM_WORLD, &status);
printf("%s\n",message);
}

else{ // worker tasks
/* create message */
sprintf(message, "Hello
dest = @;
/* use strlen+l so that '\@' get transmitted */
MPI_Send(message, strlen(message)+1, MPI_CHAR,
dest, tag, MPI_COMM_WORLD);

from process %d!", my_rank);

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

Local

files only

= C/C++ - MyBarrier/src/MyBarrier.c - Eclipse SDK - C:\ews\runtime-cdt40 E]@W
File Edit Refactor Source Statistics Navigate Search Project Run Window Help - -
-0 G E @6 $-0-Q @5 o  BEw Verify barrier
X L{ Resource - - -
[y projectExplorer 53 = 01 |([c) matriio.c | [c) zzzeTemplateTestc  |d] myBarier.c 53 14 = O[3z outine 33 _© Make Targets| = O synCh ron Izatlon in C/
=] 5 B0 =0 =X MPI
T béwaamer £« reetings from process td! o :J stdoh prog ra ms
@& Includes e o (] U stingh
= n‘}sg o o o . SR d o mpih
b o1 _Send (ne enmessage) s, MeT_ca e, = .
& tcmmec R e v s i Interprocedural static
®- {5 MySampleProject 5 .
eet i analysis outputs:
° Sepru\tfl"?:m\‘. process 0: Num processes: %d\n'|~
for (source = 1; source < p; source++) {
MPI_Recv(message, 100, MPI_CHAR, source, .
MPI_COMM WORLD, &status); = W=
| i i\ messas : +For verified programs,
— lists barrier statements
i WP1 Barrirs. £3 . v at sync r()r1i;:ea
1|l_Gl & that Y h
Crncion || [[2. problems ] Tasks ] Console 1 sarieratches 01 = 014 Barrier Errors 2 iv=0 h t h
| together (match)
:Z: . Barrier Matching Set | Function Fiename LneNo [ & Error [ A .
T — o + For synchronization
YA main Y Barrier 1 Barrier MyBarrier.c 8 b el arrier(s) -
A Barrier & W';:‘:;’;‘("f e :::::: » -U8A Loop (dynamic number of barriers) errors 14 re p o rts coun te r
WA Barrer 2 MyBarrir. 31 i
a3y e B o example that illustrates
) Bar 1 B MyBarrier. 8 H
e M — - and explains the error
W1, Barrier 4 (0) main MyBarrier.c 57
® W Barrier 5 (1) main MyBarrier.c 62 v\
<] Sl L > <] ] >
— @l A Y

Module 3
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MPI Barrier Analysis — Try it

Run the Analysis:

+ In the Project
Explorer, select the
project (or directory,
or file) to analyze

B shallow [cvs.ncsa.uiuc.edu)
> [gcalcc 1.1
> [ copy.c 1.1
> [R) decs.h 1.3
> [ diag.c 1.1

+ Select the MPI A
Barrier Analysis " ¥ Show MPI Artifacts
action in the pu”- * ¥ Show OpenMP Artifacts

down menu
# Show UPC Artifacts

Module 3 3-48

MPI Barrier Analysis — Try It (2)

+ 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

-
eNO [c] C/C++ - shallow/main.c - Eclipse - /Users/beth/ews/
[fwif el a e /8508 | ®c s | 085
[ Project Explorer 82 § =8

B & ‘ - 83 MPI_Finalize();
- - — 84 return 1;
Vlzgshallow [cvs.ncsa.uiuc.edu] 85
P |fcalcc 1.1 86
> [ copy.c 1.1 87 if (tid 1= @) {
> Eﬂdecs.h 13 88 worker();
> [} diag.c 1.1 429 MPT,_Barpien(MPI_COMM_WORLD);
> [ dump.c 1.1 99 MPI_Finalize();

> [ Includes ‘l }else {
> [)initc 1.2 N
> [ main.c 1.4 4“
> [ftime.c 1.2
b [ tstep.c 1.1

/* master process */

> [ worker.c 1.2 '/7) MPI Barrier Matches | /i MPI Barriers 33
lagaclocal.m4 1.1 Function Filename LineNo IndexNo
3 AUTHORS 1.1 /i main main.c 89 1

53 Changelog 1.1 4 main main.c 206 2
|53 compile 1.1

|5j config.guess 1.1
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MPI Barrier Analysis - views

'/7) VP Barriers &3 = O |/[2: Problems | V4 Tasks | &l Console |/ Barrier Matches 52 = O || "4 Barrier Errors 52 i v=08
i ¥ i 7 || Barrier Matching Set Function
Function Barrier Matching Set | Function Filename LineNo ]| &% Error . main
T e e == = & :Z‘ Path 11 barirs)
4 main i Barrier 1 Barrier MyBarrier.c 8 T A Path 2 (0 barrier(s))
¥/ main Ui Barrier 3 main MyBarrier.c 41 5 ,I'I:"[ o
YA main = WA Barrier 2(1)  main MyBarrier.c 31 00p (dynamic number of barriers)
4 main "/ Barrier 2 main MyBarrier.c 31
YA Barrier =W Barrier 3(2)  main MyBarrier.c 41
i Barrier 1 Barrier MyBarrier.c s

/i Barrier 3 main MyBarrier.c 41
"/ Barrier 4(0)  main MyBarrier.c 57

& WA Barrier 5(1)  main MyBarrier.c 62 =
<] Sl > < >
S 2|0 = @
/ | \
MPI Barriers view Barrier Matches view Barrier Errors view
Groups barriers that

match together in a If there are errors, a
Like MPI Artifacts view, parrier set — all counter-example

double-click to navigate processes must go shows paths with
to source code line (all  through a barrier in the ~ MiSmatched number
3 views) set to prevent a of barriers

deadlock

Simply lists the barriers

Module 3 3-50

Barrier Errors

4+ 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, | e
- 122 jstart = ker[JSTART];
enter a barrier: 125 jend = worker JENDI;
124
125 MPL_B|
* Type M PI B Zs‘lu /* 7| © MPI_Barrier(MPI_Comm ) int Blocks each task until .
/ re ® MPI_Bcast(void*, int, MPI_Datatype, int, MPI_
H _ { ;V,CCI @ MPI_Bsend(void*, int, MPI_Datatype, int, int
* H It Ctl 'Spa Ce 1 ' ¢ ° MPI:Bsend_im([void’. int.—MPI_Datavtype. int,
. 1 '1 or ¢ @ MPI_Buffer_attach( void*, int) int
4+ Select MPI Barrier 132 © MPI_Buffer_detach( void®, int *) int

+ Add communicator
arg MPI_COMM_WORLD and closing semicolon

Jmr e vur Ly
124
125 MPI_Barrier(MPI_COMM_WORLD);
126
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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

D "workerc 83 |:> E) mrkerc 23

+ Run barrier analysis on shallow project again

+ Select shallow %
project in Project 7181 £1x %0 G

. ¥ Show MPI Artifacts
Explorer first \ # Show OpenMP Artifacts

/// MPI Barrier Analysis

# Show UPC Artifacts

Module 3 3-52

Barrier Errors (3)

~

MPI Barrier Analysis

+ Ba rri e r E rro r is 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
/7, MPI Barrier Matches 7 MPI Barriers 777 MPI Barrier Errors 83 F Pr Double-click
_ : R _ on a row in
Bjamer Mtchmg Set FurTctlon Fnle'n?me I;dexNo Barrier Errors
: view to find

VIUHE: main main.c
L MiPath 1 (2 barrier(s)) 0 0
#7iBarrier main main.c 89 1 H H
MliBarric worker  worker.c 125 3 the Ilne It .
¥ #iPath 2 (1 barrier(s)) 0 0 references in
#/iBarrier main main.c 206 2 the Code
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Fix Barrier Error

+ Fix the Barrier Error " ™

103

before continuing " TR
* DO u b I e - Cl ick 0 n th e /) MPI Barrier Matches | /i MPI Barriers |/Z\MPI Barrier Errors 23

Barrier Matching Set Function FilNname LineNo IndexNo
barrier in worker. vt 1 @varery | 0o o
. . #/iBarrier 1 main P 84 1
to _qu ICkly naVIgate V#/iPath 2 (1 barrier(s)) — @ E_
to I t /7, Barrier 2 main main.c 206 2
+ Remove the line and save the file
- 0 r_

Right mouse on worker.c in Project Explorer
and do Replace With > Latest from HEAD

Team >
Compare With [
Replace With » Latest from HEAD
%’ Run C/C++ Code Analysis Another Branch or Version...
1 History...
Module 3 Properties 38l

Previous from Local History 3-54

Remove Barrier Markers

+ Run Barrier Analysis again to remove the error
- and/or -

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

1) MPI Barrier Errors 53 i@ =0

Barrier Matching Set Function Filename LineNoI

b Ui Error main main.c 87
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Synchronizing the Project

Module 3 3-56

Synchronizing the Project

+ Because we will be running on a remote
system, we must also build on that system

+ Source files must be available to build
+ We will use a synchronized project to do this

+ Only needs to be done once for each project
+ A synchronized project could have been created
initially
+ Files are synchronized automatically when
they are saved

+ A full synchronize is also performed prior to a
build
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Converting To Synchronized

+ Select File>New>Other...
+ Open the Remote folder

+ Select Convert C/C++ or
Fortran Project to a
Synchronized Project

+ Click Next>

Module 3

.00, New

Select a wizard

Convert project to automatically synchronize project resources

Wizards:

type filter text

» (= General
»(E=C/C++
> ECvs

» (= Fortran

Convert to a Remote Project
Remote C/C++ Project
[c] Synchronized C/C++ Project
[&] Synchronized Fortran Project
» (= Remote System Explorer

> (= Tasks i
» XL UPC v
B pr— -
@ < Back Next > A Cancel Finisk

3-58

Convert Projects Wizard

+ Select checkbox next to shallow

+ For Connection:, click on New...
Enter as directed:
+ Target name
+ Host name of remote System
+ Userid and Password

+ Click Finish to close it

+ Back in the Convert Projects

+ Enter a directory name in the
Location field; select Browse...
+ Sample: /u/ac/trainXX/shallow

+ Project files will be copied under this
directory

+ Click Finish

Module 3

8.0.0,

Convert to a synchronized project

Convert Projects

Converts a managed or unmanaged project to a synchronized
project by adding a sync nature

Candidates for conversion:

™ = shallow

Synchronization Provider: | Git B
Remote Provider: | Remote Tools v

Connection: forge v New...

o New=—g

Location: /ufac/trainXX/shallow (_Browse... )

@ C > GRS

@ < Back Cancel Finish )
8No Target Envi Ce i
Generic Remote Host /

ric host

User: trainxx
Bro,
(hdvanced




Synchronized Project

+ Back in the Project
Explorer, decorator on - =

project con indicates | Rrolect Explora Ry
synchronized project

+ Double-+ icon
> =5 project
.hallow [dev.eclip
+ Before sync r calc c 1.2
|Vk§il1allow [dev.eclipse.org) } ‘l\ COpY.C 12
+ After sync —
VI:_?_»sjallow [dev.eclipse.org]
Module 3 3-60

Set Active Build Configuration

+ The Active build configuration determines which system will
be used for both synchronizing and building

+ Right-click on the project and select Build
Configurations>Set Active>Remote (Build on remote
machine)

Close Unrelated Projects ERTE

Build Configurations » Set Active [l v 1 Default
Make Targets > Manage... 2 Remote (Build on temote machine)
Index > i )
Synchronization »  BuildAll
Clean All
Zi’l"iafehmm‘ Comrahl e Build Selected... 5 properties| [ Remote Environments | (5 History.

+ The project should synchronize immediately

J Remote Synchronization: (46%)

g
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Building the Project

Module 3 3-62

Building the Project

+ Select the project in Project Explorer, click on the «.
hammer button to run the build
OO0C C/C++ - shallow/calc.c - Eclipse - /Users/

[ Project Explorer 53 = 1B | @ 6 & @3v $-0°0Q | @5 9+ o-
v kS (ov

= ’ -
F rer 23 = 0 [¢ calec 8
amd 2 shallow [dev.eclipse.org] [EEESHESS 9 calec

> [ cale.c 1.2
» [ copy.c 1.2

+ By default, the Build Configuration assumes there is a
Makefile (or makefile) for the project

+ In this case, there is no Makefile,

SO the bU I Id WI ” fa Il . ‘o Problems Z, Task: [ Properties| & Remote Environ
CDT Build Console [shallo®
>

See Console:

+ We || see hOW to Change |t |f the bu||d **¥% Build of configuration Remote for project shallow ****
command is different from make all
‘make —f Makeﬁley make: *** No rule to make target ‘all'. Stop.

*¥*% Build Finished ****
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Fixing the Build Command:
Editing Project Properties

The build command is specified in the project properties

Open the properties by right-clicking on shallow and selecting
Properties (bottom of the context menu list)

+ +

+ Click on C/C++ Build
+ Uncheck Use default build command
+ Enter make -f Makefile.mk in the Build Command field
+ CIICk OK to C|O$e eNoO Properties for shallow
proJeCt propertles 7!\,’p~2 filter text i C/C++ Build (=1
dialog } Resource i
?;gdf,:sau"d Configuration: Remote [ Active ]
Build Variables
Discovery Options
Envir
currmen (o
Setti .
S::c:?:nize Eiligen
Tool Chain Editor Builder type: External builder
XL C/C++ Compiler -
C/C++ General (] Use default build command
g;/sscovery Options Build command:  make -f Makefile.mk
Environment
Module 3 3-64

Re-Building the Project

+ Click on the «- button again to run the build
+ Build output will be shown in the Console view

‘3’_ Problems Z Tasks | & Console 52 =] Properties %) Remote Environments E," History

CDT Build Console [shallow]

main.c:97: error: syntax error before ':' token
main.c:97: error: syntax error before ')' token
main.c: At top level:

main.c:212: error: syntax error before "return"
make: *** [main.o] Error 1

*¥%% Build Finished ****

+ Exact output depends on your compiler
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+ Build problems will be
shown in a variety of
ways

+

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

Module 3

Build Problems

800

[uC/Cts

Marker on file ———

— Eclipse - b )
(wd ARG A CAAC A Fr0-QQr | &S £ /s [Resource £0Team Synchr... §parallel Debug »
O- XS o Sy
[ Project Explorer 52 = 0|l calec g maine B SO GEow R\ @Omak| =0
8% | 87 ifcidlog BR o %Y
. 88 worker(); O
Vg shallow (cvs.ncsa.uiuc.edul 89 MPI_Barrier(MPI_COMM_WORLD); =1 mathh
> [fealec 1.1 90 MPI_Finalize(); & mpi.h
>[5 copy.c 1.1 91 }else { o sioh
» (R decs.h 13 ) o decsh
» [y diag.c 1.1 93 /* master process */ + worker( : void
» [ dump.c 1.1 %4 £+ setup_res0 : MPI_Datatype
» ) Includes

35 aclocal.ma 1.1
AUTHORS 1.1
S ch -
™5 compile 1.1

[ config.guess 1.1
[ confighin 1.1
[ configsub 1.1
§ configure 1.1
(35 configure.ac 1.1

[ Makefile.mk 1.1
[y missing 1.1

[ NEws 1.1

[ README 1.1

syntax error before " token

95 chunk_size = n / (proc_cnt - 1); mainGnt, char()

setup_res0 : MPI_Datatype
update_global_ds(MPI_Dat

A.s.proc.cati. iaed. d
alculate each worker's boundary */
master_packet[JSTART] = (i - 1) * chunk_size;

oo

far. .
7

if (i == proc_cnt _
EELIEND] = n - 1;

Se
master_packet[JEND] = i * chunk_size - 1;

iF (i == 1]

10 prv = proc_cnt-1;

108 else

109 prv = i-1

110

111 master_packet[PREV] = prv; I

if (i == proc_ent - 1)

master_packet[NEXT] = nxt; AL
------------------------ = e LI (| ———— S kil
BRI ) 54| © Conso] 2 Propertes] B> RemoseEnvranmens) oy ~=0
errors, 0 warningz A others
ez AlResource [path Location [Type
v 3 Errors (3 items)
® syntax error before - token
@ syntax error before ) token main.c fshallow line 97 CICt+ Problem
 syntax error before "return" main.c /shallow line 212 C/C++ Problem
)
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Fix Build Problems

+

Save the file
button |&.
removed

build output

Module 3

Rebuild by pressing build
Error markers have been

Check console for correct

Fix errors by changing “:" to ‘;’

on line 97

@ decs.h @ copy.c @ diag.c [2] main.c & @ worker.c ” =0
33 /* master process */ 7
)4
95 chunk_size = n / (proc_cnt - 1);
)7 for (1 = 1; 1 < proc_cnt; i44) { m
98 /* calculate each worker's boundary */
99 master_packet[JSTART] = (i - 1) * chunk_size;
100
101 if (i == proc_ent - 1)
102 master_packet[JEND] = n - 1;
103 else
104 master_packet[JEND] = i * chunk_size - 1; v
= —— ) >
[*( Problems LRt

CDT Build Console [shallow]

**¥% Build of configuration Remote for project shallow ****

make -f Makefile.mk all

mpicc -g -c -0 main.o main.c|
mpicc -g -c -o time.o time.c
mpif99 -g -c -o tstep.o tstep.f92
mpicc -g -c -o worker.o worker.c
mpicc -g -c -0 dump.o dump.c

mpicc -g -o shallow calc.o copy.o diag.o init.o main.o time.o tstep.o worker.o dun

*¥¥% Build Finished ****

3-67




Forcing a Rebuild

+ If no Changes have been madel @) problems [ Tasks [ Console 53 \_|

CDT Build Console [shallow]

make doesn’t think a build is needed\mm e

+ In Project Explorer, Rightmouse on rokes Nothing to be done for “all’.
project, select
3 Build Project
Clean Project
2 Refresh F5

Close Project
Close Unrelated Projects

+ See Console \ 2 Problems | &2 Tasks | E] console 53

CDT Build Console [shallow]

. - onfigura
+ Then rebU||d | Q' make -f Makefile.mk clean
rm -f shallow

calc.o copy.o diag.o
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Running the Program

Resource Managers
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Running the Program

+ Creating a resource manager

+ Starting the resource manager

+ Creating a run configuration

+ Running (launching) the application
+ Viewing the application run

configuration that you only need to

@ Much of the following setup is
do once: This icon will remind you.

Do this
once
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Resource Managers

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

+ Examples:
+Batch scheduler (e.g. LoadlLeveler, PBS, SLURM)

+ Interactive execution (e.g. Open MPI, MPICHZ,
etc.)

+ Each resource manager controls one target system
+ Resource Managers can be local or remote
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Monitoring/Runtime Perspectives

+ Parallel Runtime Perspective
+ Used for legacy PTP Resource Managers
+ System Monitoring Perspective

+ Used for newer Configurable Resource Managers (since
PTP 5.0)

+ Which one is used?

Resource Manager System Monitoring Parallel Runtime
IBM LoadLeveler 4

IBM Parallel Env 4

MPICH2 v

Open MPI [4

PBS-Batch-Generic v

PBS-Batch-Interactive v

Remote Launch 4

SLURM v

Module 3 3-72

Preparing to Launch

+ Setting up a resource manager is done in the System Monitoring
perspective
+ (For PTP 5.0, this applies to PBS)

+ Select Window>Open Perspective>Other.,.
+ Choose System Monitoring and click OK \

T e

EGc/c++ (defaub) New Window
{2 CVS Repository Exploring
%Debug
B Fortran Open Perspective \| % Debug
&) " .
& Java Show View > N\&" Team Synchronizing
L»;'Java Browsing
3 i . .
I 'Java Type Hierarkhy Customize Perspective...|  Other...

ggParallel Debug

885 Parallel Runtime
') Planning
[igiRemote C/C++
E Remote System Efplorer
[ Resource

Iii: System Monitoring

Save Perspective As...
Reset Perspective
Close Perspective
Close All Perspectives

g:’Team Synchronizing Navigation 2
X XML
- Working Sets >
Preferences...

Cancel ( oK L)

Module 3
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System Monitoring Perspective

%
2

8

K
£

§ H

+ System view

= ——————
— —

u@mV@
w0
= s 0
= o)
C m Qo —
()] o ()]
S — S
=2 Q S
v 0 = 8]
e + ©
o < O c
~ O < —
+ + o+
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About PTP Icons
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File

+ Right-click in Resource
Managers view and
select Add Resource —
Manager

888 Active Jobs 52

Choose Resource
Manager Type:
edu.illinois.ncsa.forge
.pbs.batch.openmpi

+ Select Next>

Module 3

(%) Resource Managers &2
#) Open_MPI@lincoln (Open MP])

Edit Navigate Search Project Run Window Help

FrO- Q- iz

["=2 24
= B |/888 System Monitor £2 f
Do this
once
P> Start Resource Manager
= M Stop Resource Manager
Add Resource Manager...
Remove Resource Manager
Edit Resource Manager
Set Default Resource Manager
800
Choose Resource Manager Type
Select the type of resource manager to use
Resource Manager Types:
IBM LoadLeveler
18M Parallel Environment
MPICH2
Open MPI
Open MPI-Generic-Interactive
PBS-Generic-Batch
PBS-Generic-Interactive
Remote Launch
SLURM
edu.illinois.ncsa.forge.pbs.batch. mvapich2
eduillinoi ge.pbsbatch.openmpi
u.utk.ni land.

Configure Control Connection

+ Choose Remote Tools for Remote service provider
+ Choose the remote connection you made previously

+ Click Next>

8.N.0

Control Connection configurati

Enter connection information

Remote service provider: | Remote Tools

Connection name: forge _3] (_ New...
» Advanced Options
@ (<Back ) (C Next> R) Cancel Finish

Module 3
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Do this
once
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Configure Monitor Connection

+ Keep default Monitor Connection (same as Control Connection),

click Next @
eSNoO

Do this
once

Monitor Connection configuration

Enter connection information

lﬂ Same as control connection
Remote service provider:  Local
Connection name: Local

Advanced Options

( <Back Next> ) |

Cancel ) ( Finish )
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Common Configuration

+ Keep default name
+ Can automatically start Resource Manager (leave unselected

today)
000 é%égz

+ Click Finish
Common Resource Manager Configuration Do this

once

Change any settings for the resource manager

Name and description

@ Use default name and description:
Name: PBS-Generic-Batch
Description: XML Configurable Resource Manager

Startup

() Automatically start resource manager when Eclipse starts

@ <Back ) ( Next> (CCancel ) Fmishy)
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Right click on new
resource manager and
select Start resource

manager

If everything is ok,
you should see the

resource manager change

to green

If something goes
it will change

to red

ong,

552 Active Jobs &3

Uass

] Stﬁp Resource Manager

Add Resource Manager...
Remove Resource Manager
Edit Resource Manager

Set Default Resource Manager

-

]

PBS-Generic-Batch (LM

g
&

Module 3
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System Monitoring
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forge.ncsa.illinois.edu

System view, with

800 |_| System Monitoring — mk - Eclipse - /Users/beth, 1027-sc11-tutorial -’
[5ilg e ST RN Ko Gy [ 14 System Moni... ECvs Reposit... [EC/Cr+ BiE
ers % = cyscem: a2

abstraction of nodes
for selected Resource

Select Resource Mana

o

Manager |

/

Active and inactive jobs

Hover over node in

=0

(i
L

ve | wall queued dispatcl totalcores status
al 43200 201... 2011 18 RUNNING
al 14400 201... 2011 6 RUNNING
al 14400 201... 2011. 4 RUNNING
al 43200 201... 2011 18 RUNNING
al 12600 201... 2011 1 RUNNING
al 43200 201.. 2011. 16 RUNNING
al 43200 201.. 2011
al 43200 201.. 2011
3200 201... 2011
3200 201... 2011.

16 RUNNING
16 RUNNING
16 RUNNING
16 RUNNING

System view to see job

I B 3730.s5ched cheathar

A

ING
16 RUNNING
16 RUNNING
16 RUNNING

B 3729.fsched cheatl 13200 201... 2011,
normal | 43200 201... 2011.

[ 3731fsched cheatham normal 43200 201... 2011

<€ = )

running on node in (
Active Jobs view

CDT Build Console [shallow]

|| #+%% Build of configuration Remote for project shallow **+*

2 Console R ] Properties| £ Problems | & Tasks =
R ERE =T

make -f Makefile.mk all
mpicc -9 -c -0

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

Module 3

m

(1]

One node with
16 cores
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Running the Program

(Launching a Job)

Module 3 3-82

Create a Run Configuration .=

once
= Run Configurations e -e - ]
v Qv Qv v N
O Q % 0 Create, and run y
Create a configuration to launch a parallel application in Parallel Perspective ( 1/)

i Run As >I ( D EIEIEER T e el
Run Conﬁgurations ype filter text § - Press the 'New' button to create a configuration of the selected type.

. . [y [E] C/C++ Application =) - Press the ‘Duplicate’ button to copy the selected configuration.
Organize Fayorites..) [¥] Fortran Local Applicat
# Launch Group
&3 Parallel Application o - Press the 'Filter' button to configure filtering options.

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

+ Open the run configuration 5

- Edit or view an existing configuration by selecting it.

dialog Run /

Config u rations. - / Configure launch perspective settings from the Perspectives preference page.
+ Select Parallel Application
+ Select the New button

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

Depending on which flavor of Eclipse you Note: we sometimes

. . . . interchange the terms
installed, you might have more choices in “Run Configuration” and

Application types “Launch Configuration”
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Complete the Resources

Enter a name for this run
configuration, e.g.
“shallow-pbs-batch”

In Resources tab, select
the PBS resource manager
you just created
(edu.illinois.ncsa.forge....)

Select the destination

Tab @

Do this
once

e 0

Run C

Create, manage, and run configurations

Create a configuration to launch a parallel application

(ElFortran Local Application

Java Applet

TEX o Name:__<hallow-pbs-batch
type filter text p ‘Application) (9= Arguments) IR Environment) Synchronize) (=] Common
€]C/C++ Application ResourerManager: | edu.illinois.ncsa.forge.pbs.batch.openmpi 2]

Teation

{ Basic PBS Settings | Advanced PBS Settings _Import PBS Script |

¥ Launch Group

queue - debug
The MPI Command field
allows this job to be run
as an MPI job

+ Choose mpirun
Enter the resources
needed to run this job

+ Use 1 nodes, 4 cores (MPI
tasks)

Module 3

@

3 parallel Application Name Value Description
¥ shallow Job Name: ptp_job The name assigned to the job by the gsub or qalter comma|
Account: Account to which to charge this job.
—_— el ) Designation of the queue to which to submit the job.
Number of nodes: 1 & Number and/or type of nodes to be reserved for exclusive
Total Memory Needed: Maximum amount of memory used by all concurrent proce
Wallclock Time: 00:05-00 Maximum amount of real time during which the job can be

Export Environment:

mpirun 3) Which mpi command to use.

MPI Command:
MPI Number of Cores: '

M

-

the '-np' value

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

View Script View

Restore Defaults.

: J

Filter matched 7 of 7 items.

Complete the Application Tab

Select the Application
tab
Choose the Application
program by clicking the
Browse button and
locating the executable on
the remote machine

+ Use the same “shallow”

executable

Select Display output
from all processes in a
console view

Click Run to submit the
application to the job
scheduler

Module 3

(Apply Revert )
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&

Do this
once

8.0.0),

Run C

| Create, manage, and run configurations

| Create a configuration to launch a parallel application

HE B X |5 3er Name: | shallow-phshatc]
e fiter text E{Resourc -
[E]c/c++ Application Parallel Projed

®

[F]Fortran Local Applicatic

[ Common

&

Java Applet shallow

Java Application

# Launch Group

£ Parallel Application
8} shallow

Application program:

[Juf/ac/tibbites /shallow/shallow

() Copy executable from local filesystem
Path to the local file:

play output from all processes in a console view

|| Filter matched 7 of 7 items

)
£

Browse )

R
Browse )

Browse
N e
(_Apply Revert
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Job Monitoring

@no

Job initially appears in
“Inactive Jobs”, then in

“Active Jobs”, then returns to .

Inactive on completion
This short-running program

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

may not run long enough to
appear in “Active Jobs”
Status refreshes
automatically every 60 sec
Or force refresh with menu
After status = COMPLETED,
Can view output or error by
right clicking on job, selecting
appropriate output

Module 3

Ll

|6 3% 0" Q-

() Resource Managers %

=R MARERS B i1 System Mo

= O |[iii! system: forge.ncsa.illinois.edu 53

() PBS-Generic-Batch (LML_JAXB)

step " -
[0 3626.fsched gopal  debug
[ 3627.fsched gopal _ debug

W |3736.fsched|tibbitts |

6
6

£ Active Jobs | 2 Inactive Jobs 53

step

Job Output

+ After status = COMPLETED,
Can view output or error by
right clicking on job, selecting
appropriate output

+ Output/Error info shows in
Console View

Module 3

wall queuedz dispaiA totalcore: status

[debug | 22 [z [ ?[sumiTTED |

owner  queue
[0 3626.fsched gopal  debug
[ 3627.fsched gopal  debug
[0 3736.fsched tibbitts debug

00 2011... ? ? SUBMITTED

00 2011... ? ? SUBMITTED

wall queuedz dispal 4 totalcore: status

600 2011... ? ? SUBMITTED
600 2011... ? ? SUBMITTED
?? ? o

\ Resume Job
© Cancel Job
Hold Job
Release Job
Suspend Job

21 Get Job Error
£ Get Job Output

« Refresh Job Status L
% Remove Job Entry

3-86

Potential energy
Total Energy

Cycle number 950
Potential energy
Total Energy

Cycle number 1000
Potential energy
Total Energy

- =
i Inactive Jobs 53 =
step owner queue  wall queuedate dispatc total status |:
[0 3626.fsched  gopal debug 600 2011-1.. ? ? SUBMITTED
[ 3627.fsched  gopal debug 600 2011-1.. ? ? SUBMITTED
[ 3769.fsched  alberto normal  43...2011-1.. ? 18 SUBMITTED
[ 3774.fsched  dsouth normal  14...2011-1.. ? 12 SUBMITTED
O 3772.fsched tibbitts 27 ? ? COMPLETED
[0 3773.fsched tibbitts  debug 22 ? ? COMPLETED
3777.fsched _ltibbitts___[debug | _7]7 ___ oumbe
[0 3783.fsched tibbitts debug 72 Resume Job
<€ = © Cancel Job
: = — Hold Job
B console % Eleropertics . problems @Tasksi Release Job
soisteeSTptp_job.03777
— | Suspend Job

6.505 Kinetic Enery
48032.016 Pot. Enstropl ) Get Job Error

(PR X -1 Get Job Output

760.460 Kinetic Ener|
48385.996 Pot. Enstropl o Refresh Job Status

Model time in days 1.8 3 Remove Job Entry

21561.033 Kinetic Energ; v
48000.496 Pot. Enstrophy 1.805456e-27 m E
< iC
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Building before Run

Do this
once
. . . To bring up Preferences dialog,
+ If projects build prior use Window>Preferences or
Mac: Eclipse>Preferences
to launch, you can ek _
. eNoO Preferences
turn it off. o unching E—
- | P General A
| bcjces - Save required dirty editors before launching
+ GO Into ‘ ChangelLog | O Always ) Never ) Prompt
> F :
Prefe rences > Ru n / ‘ ) H‘::M Wait for ongoing build to complete before launching
»In Y
Debug and click on | " TG
‘ M‘y[':r:y over Launch in debug mode when workspace contains breakpoints

Launching.

+ Uncheck "Build (if
required) before
launching”

¥ Parallel Tools
» Remote Systems
» Remote Tools
Run/Debug
Console

+ Should be set by
default now

A\
(?)
\&/

Module 3

String Substitution

View Management

View Performance
Service Configurations v

O Always @ Never () Prompt
Continue launch if project contains errors

O Always (® Prompt

General Options

' Build (if required) before launching
M Remove terminated launches when a new launch is created
@ Prompt for confirmation when removing a configuration from th o

e >
R
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Exercise

+ Start with your ‘shallow’

project

+ Create and start Resource Manager

+ Build; Run shallow
+ See results

+ Change something
+ Change m and n in decs.h

+ Rebuild and re-run

Module 3
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Advanced Features

Searching
Fortran
Refactoring
Module 3 3.90
Searching
Module 3
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Switching Perspectives

wch _Project Run Help

C/C++  New Window Eclipse SDK.
Ge | @ e | g5 New Editor =E

Open Perspective >~ Debug
>

Show View £ Team Synchronizing

+ Switch to C/C++ Perspective 5
one of three ways:

| Customize Perspective... | Other...
Save Perspective As...
| Reset Perspective...
§2227 - Close perspective

siyte
! Close All Perspectives !

Navigation »
1. Choose the Window>Open i He Dy ereRetre
Perspective menu option et

Then choose Other...

{8 CVS Repository Exploring

¥ Debug
2. Click on the Open Perspective button in the i
Upper I’Ight corner Of [ Resource
screen (hover over it to £°Team Synchronizing

See names i
) \Ej 585 Parallel Runt.., %C/Ciﬂb ——

3. Click on a perspective
shortcut button

Module 3 3-92

Find/Replace within Editor

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

. ® T O Find/Replace é - 2
Find: | pmean| " 4; 1/
Replace with: B - 41 float ptot,ketot,etot,enstot,ptime,pmean;

42 int  1,3,1ip,Jp;

Bl Scops 44  ptot-0.; ketot-0.; etot-0d.; enstot - 9.; pmean - 0.;
® Forward ® Al 45 for (3 = @; j < n; j++) {
i 46 for (i = @; i <m; i+4) {
() Backward () Selected lines 07 piean - pEeaR+o 11
Options :“‘
(] Case sensitive MWrap search 50  pmean = pmean/(m*n);
() Whole word ) Incremental 51 fo'j G -,0; Jo<n; et
52 ip = (3+1) % n;
() Regular expressions 53 for (1 = 0; 1 <m; 1+4){
54 ip = (i+41) % m;
. 55 ketot += p[j1[1]*0.25*Cu[j][ip]*ul3]ip]+uliI[iT*uliI[i]
(@ Find ) (Replace/Find 56 wpd TPV E3pI [TV I [TV [E);
57 ptot += (p[jI[i]-pmean)*(p[j1[i]-pmean);
( Replace {_ Replace All 58 etot 4= h[jI[1i];
59 enstot += z[jpl[ipJ*z[jpl[ip] * 0.25*
——p— 60 (CISNIRNET-IS N IRCARTIS A IRTAR-IS A IRUDH
Close 61 }

ZE e 1
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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)

11 float ptot,ketot,etot,enstot,ptime,pmean;
12 int i,3,1ip,dp;

14 ptot=0.; ketot}-e.; etot=0.; enstot = @.; pmean = 0.;
15 for (3 = 0; j < n; j++) {

46 for (1 = 0; 1 <m; i44) {
47 pmean = pmean+p[jJ[i];
18 }

19}

50  pmean = pmean/(m*n);
51 for (§ = @; j < n; 4){
52 jp = (3+1) % n;

53 for (1 = @; 1 < m; i+4){
54 ip = (i41) % m;
55 ketot +- p[jI1[11*@.25*CuljI[ipI*ul3]0ip]+ul3][iT*ul3101]
Module 3 WEPTTT VR R GIE VGG 3-94

Language-Based Searching

(C/C++ and Fortran)

+ “Knows” what things can  [Sech] Poject Window + 4 E g search for every call

: 4 Search... Ctrl+H .
be declared in each A= to a function whose name
. a4 e . “ ”
language (functions, o0 R starts with “get
variables, classes, s
el + Search can be project- or
modules, etc.) 7l € proj
— & workspace-wide
[ File Search| %’ C/C++ Search | K57 Fortran Search | % Java Search | % Plug-in Search |
Search string (* = any string, ? = any character): ] _ ]
get* + [ Case sensitive 17 File Search | &7 C/C++ Search| F Fortran Search | B Java Search | %7 Plug-in Search|
Search pattern:
Search For Limit To s [IRegul .
= A4 €egular expression
[7] Class / Struct [@Function  [] Variable 7] Declarations [ Definitions E guler e
[ Union Method [ Field [ References [ All Occurrences (7= anystring, 7 = any character)
Bk ion [ Enumerator [ . Search for Limit to
FlTypedef  [IMacro [ AnyElement [] Common block [¥] Function © All occurrences
7] Subroutine Module © Declarations
Scope [T Variable [7]Program © References
© Workspace (O Selected resources () Enclosing projects
© Workspace () Selected resources () Enclosing projects

® ]

@ (o)
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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»
or References»

References > Workspace (3G
Search Text > Project
Working Set...
Make Targets
ETM XN =0

MPI_Init(8argc, &argv);

+ Search view
shows matches G o e comionD, seieh R, 0

> 71 if (( proc_ent < 2 )|

> fprintf(stderr, "must have at least 2 processes, no t %d\n', proc_ent);
4 MPI_Finalize();
........................ =y
= consqfe | Problems | B Yemote Environments | 4 search 53 =
R IR 2=
' (11 matches)
MPI_Comm_size(MPI_COMM_WORLD, &Broc_cnd);
if (proc_cnt < 2)
ti(stderr, "must have at least 2 processes, not %d\n", proc_cnt);
7 % (proc_cnt - 1) 1= 0)
Module 3 5. chunk i =/ GROEEE - 1 3-96

+

Open Declaration

(C/C++ and Fortran)

Jumps to the declaration of (6 maing, 58

a variable, function, etc., 134 _ o
R . . 135 initialise(p, u, v, psi, pold, uold, vold, di, dj, z);
even if it’s in a different 1o dioaCt, 0., by b vy hy D
f||e l~ for (i = 1; i < proc_ent Undo 3627
139 for (= i Revert File

Left-click to select identifier s B Open Declaration

. . . . 144 acopy_two_to_oneyf Open Type Hierarchy F4
nght-Clle on identifier 145 MPI_Send(8u_staf'  Open Call Hierarchy ~XH

Click Open Declaration Goes to its declaration

in copy.c
C/C++ only:

. [€] main. @ X 23
Can also Ctrl-click — SERHE

59  bcopy(src[column], dest[column], sizeof(src[column]));

(Mac: Cmd-click) on an 60}

H H - “ H ” 61

Identlﬂer to hyper“nk to 62 acopy_tno_to_onektwodim,onedim,co'lumn)
its declaration 63 float  twodim[n][m];

64 float onedim[m];
651int column;
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Search - Try It!

1. Find every call to in Shallow.

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

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

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

3. Find every function whose name contains the
word time

Module 3 3-98

Fortran Specifics
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Project Properties

+ Right-click Project + Project properties are settings
+ Select Properties... that can be changed for each
L[| Project Exlyr 23 8 Remote Systems project

;,—c»ashallo dev.eclipse.org) + Contrast W|th

| calc.c 1.2
[} copy.c 1.2

workspace preferences,

. \ 4 which are the same
8N0O Properties for shallow
peferiet ) | Resource P regardless of what

sshllow . project is being edited

C/C++ Build Type: Project

C/C++ General Location: JUsers/beth/ews /test1027-sc11-tutorial /shallow H

EVS Last modified: October 31, 2011 3:49:23 PM * e'g " edltor COlorS
‘‘‘‘‘‘‘ v Options Text file encoding

Environment ~ - -

?(hs ar'\‘d fsymbv\s @ Inherited from container (MacRoman) + S et | n Wl n d OW >
roject References ~

Run/Debug Settings O Other: MacRoman v

:z:“;f""ﬁgmm"s (] Store the encoding of derived resources separately P refe ren ces_

Task tasosiory Newtext e n dlimer (on Mac, Eclipsep»

Tool Chain Edit @ Inherited from container

Varon " o Preferences)

Variables = -

e — ci + Careful! Dialog is

@ Con ) very similar
Module 3 3-100

Converting to a Fortran Project

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

800 Prop¢
W Resource

| - Resource ]
Builders =
C/C++ Build Type:

No Fortran categories ———p | »Cicts General Location:
Project References e[ X
Remote Development Do this
Remote Paths and Symbc D once

Run/Debug Settings ® Inherit,
Service Configurations -

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

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

+ Don’t worry; it’ s still a C/C++ project, too ¥ =5 >shallow

+ Every Fortran project is also a C/C++ Project
Module 3 3-101



Project Location

+ How to tell where a project

resides?
W8.0.0 Properties for shallow
type filter text Resource =k2
+ In the project properties S Resource oath. p—

dialog, select the b C/C++ Build Type: rer
Resource Category VE\/I(SHv General @ /Use.rs/tf’e‘thii\:lf/(esll@sha

) ) o a
Discovery Options =
Environment

Text file encoding

Paths and Symbols @ Inherited from container (MacRoman)
Project References
Run/Debug Settings O oOther: MacRoman ~
Service Confi ti -
er\{uce onfigurations (] Store the encoding of derived resources separately
Settings
> Task Repository New text file line delimiter
Task Tags
Tool Chain Editor ® Inherited from container
> Validation ~ X
Variables Rjote
WikiText
1TSS S SSSSSS >
'@ Cancel G
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Error Parsers

+ Are compiler errors not appearing in the @
Problems view? oo i
+ Make sure the correct error parser is enabled

+ In the project properties, navigate to
C++ Build»Settings or Fortran Build »Settings

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

jo1¢ Binary Parsers _

v a'/—‘CDT GNU Make Error Parser 6.0 (Deprecated)

¥ <=Photran Error Parser for GNU Fortran (gfortran)
v/ =CDT GNU C/C++ Error Parser

V| 4=CDT GNU Linker Error Parser

V| =CDT GNU Assembler Error Parser

V| =Photran Error Parser for Absoft Fortran

V| <=Photran Error Parser for Intel Fortran 8.1

V| = Photran Error Parser for Lahey/Fujitsu Fortran 7.1

Module 3 : 3-103




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 £77
Free form: .f08 .f03 .fo5 .f90 < 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.)

Module 3 3-104

Fortran Source Form Settings by

Do this
once
. e O 0O Properties for shallow
+ In the prOJeCt type filter text Source Form S0 vy v
p ro p e rt I es / Se I eCt ’s:;z::‘s:e Source form/filename associations:
FO rt ra n G e n e ra I > :E;E:: Zl;i:iral File Name/Extension Source Form
*F Fixed Form - INCLUDE lines ignored ¥
Sou rce Form ’E;l"s"af‘ Build *FO3 Free Form - C Preprocessed v
Vror;r::liie:/e'{:’lacmring *.FO8 Free Form - C Preprocessed v
+ Se I ect source fO rm -;‘Em ~F77 Fixed Form - INCLUDE lines ignored v
fo r each fl Ie na m e Project References *.Fo0 Free Form - C Preprocessed v
exte n S i O n :_::‘:?_‘:::9 Settings *.F95 Free Form - C Preprocessed v
P Validation *FIX Fixed Form - INCLUDE lines ignored v
*.FOR Fixed Form - INCLUDE lines ignored v
* C I i Ck o K *.FPP Fixed Form - INCLUDE lines ignored =
*FTN Fixed Form - INCLUDE lines ignored v
*f Fixed Form - INCLUDE lines ignored v
*.fo3 Free Form v
*.fos Free Form v
&7 Fixed Form - INCLUDE lines ignored =
(’:7: Cancel ok ]
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Enabling Fortran Advanced Features

+ Some Fortran features are by default @
+ Must be explicitly enabled Do this

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

+ Click Enable

. 8 OO0 Properties for shallow
AnaIYSIS/ type filter text Analysis/Refactoring
Refa Cto rl ng ’2333::? To enable Open Declaration, Find All Reference
+ Bui view, content assist, and refactoring in Fortran
+ C | Ose a n d re-O pe n :E;g:’ ?:L:rliral following box. A program database (index) wil
. ovs a Fortran file i gated or saved.
an y FO rt ran ed Ito rs » Fortran Build  Enable Fortran analysis/refactoring
VFortran General g 3
+ Th I S tu rn S O n th e QI Enable Fortran Declaration view
Paths and Symbols QI Enable Fortran content assist (Ctrl+Space)
“Photran Indexer” Projes Refrences W Erabe Forran over ips
- Y-EETR ] =
+ Turn it off if it's slow @ c
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Project Properties - Try It!

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
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Advanced Editing

Code Templates

Module 3 3-108

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

[h] decs.h L] init.c [F) *tstep.foo =
| 1 | 2 | 3
end do
87 | end subroutine

29 | sub
Module 3 90

subroutine...end subroutine - Subroutine (lower case)
a1
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Code Templates (2)

(C/C++ and Fortran)

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

[h] decs.h ] init.c [F] *tstep.fo0 &3

89~ subroutine Fama parameters)
)0

)1 end subroutine name

+ Press Tab to move between completion fields

+ Changing one instance of a field changes all
occurrences
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Advanced Editing - Try It!

+ 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
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Custom Code Templates

(Fortran)

+ Customize code templates in Window »
Preferences » Fortran » Templates

8 00

Preferences

type filter text

> General

b Ant

PC/C++

» Dynamic Languages

VFortran
CDT Integration
Editor

b Help

P Install/Update

> Java

P JavaScript

b Parallel Tools

> PHP

¥ Plug-in Development

P Remote Systems

> Remote Tools

P Run/Debug

Service Configurations

Templates

Create, edit or remove templates:

Name Context Description

™ allocate (...}  Fortran Allocate statement (lower case)
™ ALLOCATE (...) Fortran Allocate statement (upper case)
™ call ... Fortran Call statement (lower case)

@ CALL ... Fortran Call statement (upper case)

@ deallocate (...) Fortran Deallocate statement (lower case)
(¥ DEALLOCAT... Fortran Deallocate statement (upper case)
™ do while...e... Fortran Do-while construct (lower case)
@ DO WHILE...... Fortran Do-while construct (upper case)
™ do...end do  Fortran Do-loop construct (lower case)
 DO...END DO Fortran Do-loop construct (upper case)
 forall...end... Fortran Forall construct (lower case)

¥ FORALL.. Fortran Forall construct (upper case)

™ function. . Fortran Function (lower case)

(M FUNCTION..... Fortran Function (upper case)

W if then Fartran If-than ranctrict (Iowar cace)

v v

<

Edit

Remove

Restore Removed

Revert to Default

Import...

Export

+ Can import/export templates to XML files

Module 3
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Refactoring and Transformation
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Refactoring

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

Refactor

Rename...

Extract Procedura :
jable...

Extract Local Varia =

Introduce IMPLICIT NONE...

e Variable.-

Encapsulat
" ity Public..-
M Pn\?(celzf:st:z% USE statement.

+ Refactoring is the research
motivation for Photran @ Illinois
+ Illinois is a leader in refactoring research

+ “Refactoring” was coined in our group
(Opdyke & Johnson, 1990)

+ We had the first dissertation...
(Opdyke, 1992)

Add ONLY =00 it... + ...and built the first refactoring tool...
inimize ONL Consistent
Mini variable Namestlock (Roberts, Brant, & Johnson, 1997)
ON MMON BIoCt )
Make C;?VEVariables to €0 + ...and first supported the C preprocessor
Move S < (Unchecked)'“ e (Garrido, 2005)
nterchang =i + Photran’s agenda: refactorings for HPC,
0 ors. 14 . .
Unify K:g;sole'e oper?t language evolution, refactoring framework
Replac
(Debugg"‘g) .
+ Photran 7.0: 31 refactorings
Module 3
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Refactoring Caveats

+ Photran can only refactor free form code that

is preprocessed

+ Determined by Source Form settings

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

v Free Form, Unpreprocessed: .f08 .f03 .f95 .f90

& Free Form, Preprocessed: .FO8 .FO3 .F95 .F90

8 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 General » Analysis/Refactoring)

+ The file in the active editor is fixed form
+ The file in the active editor is preprocessed

Module 3
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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.)

Fle Edit Source uavigate Search Proje 4 SW|tCh to C/C++ Perspective

Rename... Shift+Alt+R |

Ov i@ “~ -+ Open a source file
Y|v §lv *5 (v Extract Local Variable Shift+Alt+L . .
) Extract Constant... Alt+C + In the ed|t0r, C||Ck on a
L5 Project Explorer . . . .
Extract Function... Shift+Alt+M va rlable or functlon name
In Java (Murphy-Hill et al., ICSE 2008): 4 Select menu item

Refactoring Uses Percentage Refa cto r > Re n a m e
Rename . 179,871 74.8:/(
;x(::f::cl Local Variable i:;g; 22; + O r u Se CO n teXt m e n u
Extract Method 10,581 4.4%
le;fmgc Method Signature :Z({;Z ?2:;1 + E n te r n eW n a m e

Module 3 Enx:']:cl Constant 3:36; 1:4‘/: 3-116
(16 Other Refactorings) 10,924 4.5%

Rename in File

(C/C++ Only)

+ Position the caret L) worker.c 53

over an identifier. 306 time_unload(prv,nxt, tu_my_id,"
307 int prv;
308 int nxt;

+ Press Ctrl-1 209 int tumy_id;

(Command-1 on Mac). 310 int jstart;
311 int jend;

+ Enter a new name. 312 float  dvdt[n][m];
Changes are 114 feighbobr_send(nxt, tu_my.
propagated within 315 neighbour_receive(prv, tu.
the file as you type. 3163

319 this 1s a general purpose fun
320"

321 neighbour_send(ns_neighbour,n:
322 int ns_neighbour;

323 int ns_my_id;

324 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 3 ¢ ‘ -+

v
St

1) init.c
Original Source
)
1 for (3 = 0; 3 < n; j+4) {
’ for (1 = 0; 1 <m; i44) {
z[j1[i] = @.;
}

}

4aftn 4 Select a sequence of

Refactored Source
or—7

printf("\n");
) printf("Shallow water weather mode
) printf("Number of points in the X
Y AT o

o

)
(?)
&

Module 3

statements
| ff(lgj[aje’ ;?‘m?‘lié{ + Select menu item
e 3 Refactor»
: Extract Function...
el / Ly ':0 4 Enter new name
< Back | Next > | Cancel |
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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

00 Introduce Implicit None + Introduce in a single file by
Changes to be performed e opening the file and selecting
— e e e thone Refactor» Coding Style»
Introduce IMPLICIT NONE...
B tstep.f90
Original Source Refactored Source . . i
e iy + Introduce in multiple files by
, , Tmplicit none: = selecting them in the Project
integer(kind=C_INT), integer :: - if . . R :
real(kind-C_FLOAT), -y integer :: j1 Explorer view, right-clicking on
- the selection, and choosing
Refactor» Coding

Style»Introduce IMPLICIT
| <Back | | Cancel | NONE---
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Loop Transformations

(Fortran only)

+ Interchange LOOPS CAUTION: No check for behavior preservation

+ Swaps the loop headers in a two-loop nest

+ Select the loop nest, click menu item > >
Interchange Loops (Unchecked)...
8 00 Interchange Loops (Unchecked)
'Changes to be performed &4 ‘::(:v
[g ¥ @& Interchange Loops (Unchecked)
[a tstep.f90 2 8 4B
Original Source Refactored Source |
60 60
61 doi=1, m 61 do j = jstart+l, jend+l
62 do j = jstart+l, jend+1l 2 doi=1,m
63 pnew(i,j) = pold(i,j) + tdt 63 pnew(i,j) = pold(i,j) +
6 unew(i,j) = uold(i,j) + tdt 64 unew(i,j) = uold(i,j) +
6 vnew(i,j) = vold(i,j) + tdt 65 vnew(i,j) = vold(i,j) + =
66 end do 66 end do
67 end do end do
Old version traverses New version traverses
matrices in row-major order in column-major order
Module 3 (better cache performance) 3-120

Loop Transformations

(Fortran only)

+ Unroll Loop

+ Select a loop, click Refactor»Do Loop»Unroll Loop...

do i =1, 12
[F) tstep.foo
pr lnt * ’ 1 O * 1 Original Source
68
end dO 69 | Don't apply time filter on first
70 if ( firststep == @ ) then
71 do j = jstart+l, jend+l
72 doi=1, m
pold(i,j) = p(i,j)+alpha*(pne
Unro” 4)( 74 uold(i,j) = u(i,j)+alpha*(une
75 vold(i,3j) = v(i,j)+alpha*(vne
76 end do
doi=1, 12, 4 7 ond do
1 * * 1 79
prlnt 4 lO 1 20 do j = jstart+l, jend+l
. * * ' 81 doi=1,m
print *, 10*(1+1) [ ol - pnencii)
. * * . 83 u(i,j) = unew(i,j)
print , 10%(1i+2) 84 v(i,}) = vnen(i, i)
. . 85 end do
print *, 10* (1i+3) 56 end do
d d &7-end subroutine
en O 8
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Refactored Source

end do
end if

jstart+l, jend+l
loopUpperBound = m
do i = 1, loopUpperBound,4
p(i,3) = pnen(i,j)
u(i,j) = unen(i,j)
v(i,3) = vnew(i,j)
p((i+1),3) = pnew((i+1)
u((i+1),3) = unew((i+1)
89 v((i+1),3) = vnew((i+1)
)0 p((i+2),3) = pnew((i+2)
1 u((i+2),3) = unew((i+2)
)2 v((1+42),3) = vnew((i+2)
)3 p((i+3),3) = pnew((i+3)
)4 u((i+3),3) = unew((i+3)
)5 v((143),3) = vnew((i+3)
T: end do
end do
)8 end subroutine

81 do j =
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Refactoring & Transformation - Try It!

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

Module 3 3-122

Module 4: Other Tools and
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
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NCSA Blue Waters
RNESA  HpC Workbench

+ Tools for NCSA Blue Waters
+ http://www.ncsa.illinois.edu/BlueWaters/
+ Sustained Petaflop system

+ Based on Eclipse and PTP

+ Includes som.e related tools m WA.{[BS

+ Performance tools

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

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

SUSTAINED PETASCALE COMPU -
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NSF SI2 Workbench for High
Performance Computing

4+«
for HPC Applications”, which is supported by the National
Science Foundation under award number OCI 1047956
+ Produce a productive and accessible development
workbench using Eclipse PTP
+ Key Components
+ Determining Requirements, Ensuring Impact
+ Make improvements to Eclipse PTP
+ Engineering Process
+ Metrics
+ Outreach/Training/Education

Module 4 4-2



Analysis
(C/C++, Fortran)

o oz ;:E‘

Coding & NCSA HPC Workbench

..~ Launching &
2" Monitoring

Performance
Tuning

e

‘II
[ —————— e

Module 4

Planned PTP Future Work

+ Scalability improvements
+ UI to support 1M processes
+ Very large application support
+ Usability improvements
+ New wizard to improve setup experience
+ Ability to share configuration information
+ Resource Managers

+ More implementations of configurable resource
managers

+ Synchronized project improvements
+ Conversion wizard
+ Resolving merge conflicts

Module 4 4-4



Useful Eclipse Tools

+ Linux Tools (autotools, valgrind, Oprofile, Gprof)
+ http://eclipse.org/linuxtools
+ Python
+ http://pydev.org
+ Ruby
+ http://www.aptana.com/products/radrails
+ Perl
+ http://www.epic-ide.org
+ Git
+ http://www.eclipse.org/egit
+ VI bindings

+ Vrapper (open source) - http://vrapper.sourceforge.net
+ viPlugin (commercial) - http://www.viplugin.com
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Online Information

+ Information about PTP
+ Main web site for downloads, documentation, etc.
+http://eclipse.org/ptp
+ Wiki for designs, planning, meetings, etc.
+http://wiki.eclipse.org/PTP
+ Articles and other documents
+http://wiki.eclipse.org/PTP/articles

+ Information about Photran
+ Main web site for downloads, documentation, etc.
+http://eclipse.org/photran
+ User’ s manuals

+http://wiki.eclipse.org/PTP/photran/

documentation
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Mailing Lists

+ PTP Mailing lists
+ Major announcements (new releases, etc.) - low volume
+ http://dev.eclipse.org/mailman/listinfo/ptp-announce
+ User discussion and queries - medium volume
+ http://dev.eclipse.org/mailman/listinfo/ptp-user
+ Developer discussions - high volume
+ http://dev.eclipse.org/mailman/listinfo/ptp-dev
+ Photran Mailing lists
+ User discussion and queries
+ http://dev.eclipse.org/mailman/listinfo/photran
+ Developer discussions -
+ Also on ptp-dev list (see above)
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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: 4th Wednesday, 1:00 pm ET
+ Details on the PTP wiki

PTP will only succeed with your participation!
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