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What iIs 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++/Forran Test and
Development Development Ferformance Parallel Tools
Tools Tools Tools

Flatform

User
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Eclipse Parallel Tools Platform (PTP)

Launching & Monitoring

Performance Tuning

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
SySte m S 2 e e

+ A scalable parallel debugger

+ Parallel programming tools
(MPI1, 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
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Why WHPC?

+ Stable, portable platform for tool development

+ Focus on tool functionality, manage rapid evolution
of HPC platforms

+ Encourage consistent tool look and feel
+ Support for HPC application development practices

+Edit, build, test, debug, maintain, for maximum
developer productivity
+Remote development, batch execution mandatory
+ Track, store, search, browse code artifact provenance
+ Share tool functionality through an integration framework
+ Maintain tool identity

+ Provides for independent tool development pathways
and funding
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Why Parallel Tools Platform?

+ High potential to meet needs of a WHPC.

+ Target next generation of HPC developers
growing up with IDEs (Eclipse, Visual Studio,

..)
4+ For PTP to become a WHPC need to:

+ Cultivate community of users

+ Make substantial improvements to PTP around two
themes:
+ Improving usability
+ Improving productivity
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Outline

+ Determining Requirements, Ensuring Impact
+
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Requirements and Impact

+ Application-centric approach

+ Use real application codes, with PTP, on production
computational resources

+ ldentify specific goals to accomplish with each
application

+Use Eclipse PTP to accomplish the goals

+ ldentify shortcomings in Eclipse PTP that need to

be rectified for Eclipse PTP to be effective with
that application workplan

+ This is part of our project team’s responsibility

+ Work with application community and learn from their
experience with Eclipse PTP




paratieltools platform

Requirements and Impact (2)

+ Application-centric approach

+ Work with application community and learn from their
experience with Eclipse PTP

+Bridge to TeraGrid and (now) XSEDE Advanced
User Support

+Work with targeted organizations to assist with
adoption of PTP

+Monthly user calls

+Annual user group meeting
+Hands on tutorials
+Conference Birds of a Feather
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Outline

Improvements to Eclipse PTP
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Improvements

+ Work within Eclipse release cycle

+ Major (APIl-breaking) improvements with coordinated
June release

+ Minor enhancements and bug-fixes with two
coordinated service releases in September and
February

+We are working towards a new major release now
(Eclipse 4.2/Juno, released June 2012)
+ Foci of improvements
+ Improve usability
+ Improve productivity
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Improve Usability

+ Remote support and scalability enhancements

+ Broaden support of remote capabilities to full PTP
+ Provide for easy platform configuration management
+ Provide additional remote features

+Automatic remote service deployment

+Multiple authentication mechanism

+Support wide range of resource managers

+Full remote debug support
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Improve Usability

+ Integration with other tools
+ Improve External Tools Framework (ETFw)
+Full remote support
+Integration of tool output with Eclipse views

+ Improve and broaden parallel paradigm
support
+ Driven by user needs and feedback
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Improve Productivity

+ Provide support for performance driven
refactoring

+ Track source and executable code provenance
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Outline

e
e

+ Software Engineering Practices Enabled by Eclipse PTP
+ Code visibility
e
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Software Engineering

+ Code Visibility

ra
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Software Engineering

+ Code Visibility

Fortran - homme/src/Homme.FO0 - Eclipse
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R-B- $-0-9% Q- F-&-F- &3 - (e (EE Fortran )

& . - & v - [z CVS Reposito...
= B/ [f] HommeF30 &2 = 0| 5= outl 22 (@ Mak = I
| == %R o ¥
ar.edu] - type(ESMF_WM) :: vm i <Free Form - C Preproc
- [ = pip-sync e ! Components 'J Homme
. (& > .settings type(ESMF_GridComp) :: compGridded
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Software Engineering

+ Code Visibility

= Fortran - homme/src/Homme.FA0 - Eclipse

Eile Edit Refactor Navigate Search Project Bun  Window Help
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Software Engineering

+ Code Visibility

= Fortran - homme/src/Homme.FA0 - Eclipse
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Software Engineering

+ Code visibility: deducing call hierarchy

= C/C++ - proxy/org.eclipse.ptp.debug.sdm_5.04.201111121445/5rc/master/startup.c - Eclipse o | B |
File Edit Source Refactor Mavigate Search Project Bun  Window Help
= | = Erai~[df~@~ - - Eijgg Parallel Runti...
T~ -q- = - O~ I8 Systern Moni...
+El et aow o
Li"*5 Project Explorer &3 = O || fgl startup.c 52 = 0|5 ou 2 @ma|lgTa| T O
int - N d F ows ~
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= org.eclipse.ptp.debug.sdm_5.0.4.201111 int port = PTP_ o stdlib.h
(= org.eclipse.ptp.linux.ppc_5.0.4.20111112 char : host = E Bl stdarg.h
= org.eclipse.ptp.linux:6_5.0.4.201111121 EE:: i sﬁgiﬁg:;;sz = 1 backend.h
= org.eclipse.ptp.linuxx86_64_504.201111 char * path = NULL B S proxy.h -
- = org.eclipse.ptp.macosappc_5.0.4.201111 proxy * H T = proxy_tcp.h
= org.eclipse.ptp.macoscxds_5.0.4.201111 dbg_backend * d; 3 M sdm.h
=, org.eclipse.ptp.proxy_5.0.4.20111112144 #ifdef AIX E # DEFAULT_BACKEND
(= org.eclipke.ptp.rm.ibm.ll.proxy_5.0.4.2§ 2::. . Ep = # DEFAULT_PROXY
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Software Engineering: Call

Hierarchy (C/C++)

+ After selecting main, right click and select

<Open Call Hierarchy>

_|:|||E|ﬂh

= C/C++ - proxy/org.eclipse.ptp.debug.sdm_5.0.4.201111121445/src/master/startup.c - Eclipse

Eile Edit Scurce Refactor Mavigate Search Project Bun Window Help

s IRl SR L NS = O - HE Systerm Moni...
- - (:::l - -

Calls frorm main(int, char * *) - fproxy/org.eclipse.ptp.debug.sdm_5.0.4.2011111 21445/ src/master/startup.c - in workspace
4 @ mainfint, char**) :int
LR shortopts : char®
W longopts : option []
W opt_type:int
a o find_dbg_backend(char*, dbg_backend **} : int
® dbg_backends: dbg_backend [] (2 matches)
"o dbyg_backend::db_name: char”®
@, backend_set_path{dbg_backend *, char®) : void

u
@ find_proxy(char *, prosy **] @ in
@ sdm_init(int, char™*} : int
@, sdm_route_get_id() : sdrm_id (2 matches)

® SDM_MASTER: int
a4 @  master(char*, char®, int) : void
@, sdrm_route_get_size() : int
L]
o, sdm_route_get_id() : sdm_id
L TR U S

DbhgMasterInit(int, int, char *, proxy_svr_helper_funcs *, proxy_commands ) @ int

a o K

LI~ | ot EBfrai~g~G-~ - - B 883 Parallel Runti...

E*@CallHierarch].rEE 4L 'i}|\\|g]"°: T YT
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Outline

e
e

+ Software Engineering Practices Enabled by Eclipse PTP
e
+ Multi-system build management
e
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Multi-machine build

management

4+ 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)
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Synchronized Projects

Eaunc” !erwce— Run

—

y
Debug Service:

ul ervice

Compute

Executable

i !||e !erwce Fn ex Service 6’0/,/
o

Search/Index
Navigation

Edit \
Local source > Source code
code

Synchronize

Local Remote
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Outline

+
+

+ Software Engineering Practices Enabled by Eclipse PTP
+
+
+ Performance tuning
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Performance Tuning:

PTP TAU plug-ins

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

TAU (Tuning and Analysis Utilities)
First implementation of External Tools Framework (ETFw)

Eclipse plug-ins wrap TAU functions, make them available
from Eclipse

Full GUI support for the TAU command line interface

Performance analysis integrated with development
environment
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Outline
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Source Code Control:

“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
4+ Version numbers
+ Branching
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CVS Features

+ Shows version numbers next to
each resource

+ Marks resources that have
changed

+ Can also change color (preference piammGm—,

Build Selected File(s)

Option) ke'.{15 nchronize wi

s Compare With
AD R pl e With b Update
n C/C++ Code Analysis Create Patch...

+ Context menu for Team e
operations . —
+ Compare to latest, another i

'J'
R Replace With Anmher Branch or Vel on z

%’ Run C/C++ Code Analysis

branch, or history g R

Properties [ IIIZ] VLRI IFITHTIFI [

+ Synchronize whole project (or any
selected resources)
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Outline

+ Issue Tracking
+
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Issue Tracking

+ Mylyn Bridge

+ Tracks tasks, links to source and bug repositories

= Planning - New Task - Eclipse =RNCIN X

File Edit Mavigate Search Project Run  Window Help

H-HBOI R S/~ i% ey~ & [0 Plonning] >

[F] Homme.F90 | *Mew Task &3 = O || E] Task List |ﬁ’]Task Repositories &2 F = =0
@ Task Local = . = 4 [= Tasks
DA Local
=B
add parallel 10 to code - =2
D{ Eclipse.org
Status: @ Incomplete Complete Created: Dec7, 2011 Completed: -
b | » Attributes Category: Uncatego
Private

Scheduled: | This Week - Due | Decld, 2011 4: - Estimate: |3 =
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Documentation
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Eclipse Documentation

+ Eclipse Help System — built in and standalone
(http://help.eclipse.org)

-

= Help - Eclipse

- e—
Search: Scope: All topics

Contents E~| 3~ E 5 == A
+ S Workbench User Guide *  Parallel Tools Platform (PTP) User Guide »

+ “* Autotools Plug-in User Guide oo

* & C/C+ + Development User Guide ooo Parallel Tools Platform

+ % C/C++ Library Documentation

* “* Changelog Editor User Guide Helease 5.0

+ %% Configuring the JAXB Resource Mana
| * Eclipse Marketplace User Guide

1 % GCov User Guide
+ € GNU Tools « tools for qevelnping applicatio_ns baged on the Message Passing Interface (MPI) stan
71 € GProf User Guide other environments and AFls including OpenMP, UPC, etc}
1@ |; Lo = the ability to launch, control and monitor the execution of parallel programs
- Libhover Developer's Guide = the ability to monitor parallel system status information

The Parallel Tools Platform is designed to allow the Eclipse framework to be used for develc
applications for parallel computer systems. PTP provides the following functionality:

m

+ & Mylyn Documentation = an integrated parallel debugger
= € parallel Tools Platform (PTP) User Gui = a framework for integrating exernal dynamic tools
Cmt In addition, PTP provides a platform for parallel tool developers to integrate their tools within

El Cverview Eclipse framework. New tools can take advantage of the user interface components and par
=l PTP Prerequisites services that are provided by PTP, without the need to develop and support this infrastructu
El Lacal vs. Remote Projects multiple platforms.
=l Creating an MPI Project More information and downloads are available at htip-//eclipse. org/pip.
El Synchronized Projects

+ [ Resource Managers
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Adapting Eclipse Documentation

to Other Projects: QMCPack
+ See http://code.google.com/p/gmcpack-doc/

o

*§ http://code.googlecom/p/q O ~ B € X

*§ qmcpack-doc - QMCPACK ...

liv;:';(}t:tr11.ﬂert - ESEIECI:

QOMCPACK document

Downloads

ﬁ gmcpack-doc

Wiki lssues Source

J Project Home

My favo

e

Summary Updates People

Project Information

Activity = Low
Project feeds

Code license
MNew BSD License

It Members
jecngnim kim,
david.ce...@gmail.com,
kpes. @agmail com,

imcminis, bkel.. @amail. com,

jaronkro...@gmail.com,

miguel.m... @ gmail.com,
Ishulenb.. @amail.com

A rommitters

Developers' and users' guides

org.cmsce.gmepack doc is developed as an eclipse plug-in for QMCPACK help page. If all goas well, a help document with

= build instructions
* doxygen code documentation
» other materials on wiki

can be downloaded as an eclipse plug-in.

Licensed under UIUC/NCSA open-source license

See more on UIUC/NCSA license

Instructions for viewing help page in eclipse
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Outline

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

+ PTP Mailing lists

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

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

+ Developer discussions - high volume
+ http://dev.eclipse.org/mailman/listinfo/ptp-dev

+ Photran Mailing lists

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

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

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

+ Attend the monthly user meetings

+ Teleconference Monthly
+ Each 4t Wednesday, 2:00 pm ET
+ Details on the PTP wiki

PTP will only succeed with your participation!




