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The LINkSCEEM-2 Project

What it does...and what it can do for you

13 July 2011 | Alan O‘Cais
a.ocais@fz-juelich.de

Useful websites
Training:
Allocations:
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The project from a Users perspective

http://linksceem.eu/ATutor
https://ssl.linklings.net/applications/linksceem/
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Presentation Notes
Regional partners
International expertise and guidance
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The goals of LInkSCEEM-2 are fourfold:

= To facilitate the collaboration, coordination and improvement
the HPC infrastructure of the Eastern Mediterranean

= To promote HPC as a scientific research tool and cultivate an
HPC scientific community in the Eastern Mediterranean

= To assist in the generation of research of the highest calibre
so that this effort can be sustainable

= To provide the technical and educational support necessary to
achieve these goals
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Many specific (short term) goals within the project but this is the longer term perspective
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How Is this achieved?

e Networking

e Access to resources

e Training

e Dissemination &
Outreach

13. Juli 2011

e User support
e Connectivity

e |ntegration of
resources

LinkSCEEM-2 Summer Training
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Cross disciplinary
research

Climate research

Cultural Heritage
research

Synchrotron
Radiation research
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3 categorisations of the work packages
Networking is events that connect the project to users and the public
Service is internal structures and activities for the User communities
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Management & Coordination

e Networking

e Access to resources

e Training

e Dissemination &
Outreach
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e User support
e Connectivity

e |ntegration of
resources
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Cross disciplinary
research

Climate research

Cultural Heritage
research

Synchrotron
Radiation research
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Presentation Notes
These activities are carried  out in concert
No work duplication
Scheduling of activities for maximum impact and benefit
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Management & Coordination

e Networking e User support e Cross disciplinary

* Access to resources e Connectivity research

e Training e Integration of e Climate research

e Dissemination & resources e Cultural Heritage
Outreach research

e Synchrotron
Radiation research

— T
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The categories are heavily interdependent
Must communicate developments both within categories and between categories
Must be guaranteed by management processes
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Management & Coordination
V

(NetworkinD o Use nport e Cross disciplinary
* Access to resources e Connectivity research

e Traini e Integration of e Climate research
e Dissemination & resources e Cultural Heritage

Outreach research
e Synchrotron
Radiation research

— T
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“Hidden” activities that form essential components of the project 
Impact not explicitly visible by Users
Network improvement to Jordan
Organisation of events
Tools and software to integrate the different HPC sites
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Management & Coordination

RN

Research

Networking/Coordination

e User support
e Access to resources e Connectivity
e Training e |ntegration of

e Dissemination & resources
Outreach

\/’
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Cross disciplinary
research

e Climate research

e Cultural Heritage
research

e Synchrotron
Radiation research

Mitglied in der Helmholtz-Gemeinschaft


Presenter
Presentation Notes
Explicit activities that are move obvious to user communities
Focus of this presentation is on these
Separate presentation for User Support so will not go into detail here
Research is the ultimate goal...this is where the User communities need to contribute!
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What Resources are available?

Prototype: *130 8-core nodes Blue Gene/L:

*Total peak *Total peak *1024 dual processor
performance ~1 TFlop/s performance 11.8 compute nodes

*Total memory .192 TFlops *Total peak

TBytes *Total memory 1.05 performance per rack —
*QDR Infiniband TBytes (132 * 8GB) 5.73 TFlops

network for MPI *DDR Infiniband @ 10 *Total memory .5 TBytes
eLustre filesystems GBbps network (1024 * .5GB)

*16 GPUs eLustre filesystems *3D toroidal network
Cy-Tera: *Storage: 36 TByte for peer-to-peer

40+ Tflop communication

*Fermi GPU

*12 Core Nehalem
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Significant resources within the project
New hardware and upgrades during the project lifetime
Diversity of environments (technical details not so easy!)



oversee the process

Production Access:

Management of Access to Resources
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» Create a peer review process for coordinating access to
HPC, visualization and storage resources
e Form a Resource Allocation Committee to implement and

Call for Proposals ]

System at CaSToRC

System at BA

rProposal Submission]

Scientific
System at NARSS

Assessment

Applicant’s Right
to Reply

Prioritisation
by RAC

Evaluation:

1.-> strongly accepted
2.~ accept

3.~ does not match the

No
Feedback Reject
to the applicants

Decision
Allocation

technical requirements
4.-> moved to other site

Mitglied in der Helmholtz-Gemeinschaft
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[Time Allocated ]
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Presentation Notes
Limited resource (30% of capacity at each site)
Needs to be shared sensibly and used efficiently 
Aim is to enable good science


Management of Access to Resources #) j0LICH

FORSCHUNGSZENTRUM

» Create a peer review process for coordinating access to
HPC, visualization and storage resources

 Form a Resource Allocation Committee to implement and
oversee the process

Preparatory Access: [ Call for Proposals

Proposal Submission

System at CaSToRC L
System at BA
Decision —p Time Allocated
J
No
Evaluation: v

1.-> strongly accepted
2.~ accept Feedback Reject
3.~ does not match the to the applicants

technical requirements
4.-> moved to other site

Mitglied in der Helmholtz-Gemeinschaft
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Limited resource (30% of capacity at each site)
Needs to be shared sensibly and used efficiently 
Aim is to enable good science
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LinkSCEEMPS2011
Applications

Sign in|| Create an Account | Sample Application Forms

Welcome to the LinkSCEEMP52011 application site!
LinkSCEEM HPC Proposal Submission 2011

In order to apply, you need to create an
account. If you have an account, please sign in
below. If you would simply like to look at the
required application forms, you may do so by
selecting them in the "Sample Application
Forms" box above.

Email:
Password:

Forgot Password?

Have an OpenlD? »

Spam Filters: To make sure that you receive
important email that is being sent from this site
(e.g., registration and submission confirmations,
password reminders, decision notifications, review
assignments, etc), you should make sure to
include

do_not_reply@linklings.com
in your spam filter's whitelist. Failure to do this
may result in you missing an important email.
Cookies: For security purposes only, this site
requires that you have browser cookies turned on.
If you have trouble signing in, verify in your
browser settings / preferences that cookies are
allowed.
Javascript: This site requires javascript.
Trusted Sites: Some Internet Explorer users have
needed to add the URL of this site to the IE
"Trusted Sites” list in their browser settings.

Powered by Linklings

Contact Support

13. Juli 2011
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Applying for
Resources

*Online system

*Year round preparatory
access call —access to
systems as soon as
technical evaluation is
complete

eProduction access calls
twice a year — access
after decision of RAC (2
months)

12
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Types of calls
Goal is to encourage applications
Project is young, resources are plentiful (at the moment) 
Apply, apply, apply!
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_Type of proposal & resources request

S_eiea:t the applicable category

" Type A - Code scalability testing

@ Typeﬁ Code development

@ Ty'p-e C - Code development with mppﬂ'l:

Which resource centers are you requﬂihng access to?
| Bibliotheca Alexandrina || Cyl/CaSToRC [ | NARSS

Mitglied in der Helmholtz-Gemeinschaft

13. Juli 2011 LinkSCEEM-2 Summer Training 13



Presenter
Presentation Notes
3 different preparatory access types
C is where the project can offer some help


Preparatory Access J JULICH

_Type of proposal & resources request

S_eie::t the applicable category

" Type A - Code scalability testing

" Type B - Code development

& Ty'p-e C - Code development with support

Which resource centers are you reqﬂﬂihng access to?
| Bibliotheca Alexandrina || Cyl/CaSToRC || NARSS

Mitglied in der Helmholtz-Gemeinschaft
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3 different preparatory access types
C is where the project can offer some help
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Preparatory Access
- Scientific information

_1.1: Summary of the project

1.1: Summary of the project (Maximum 200 words) 0 words

{.2: Scientifi : -
1.2: Scientific case for the project (Maximum 500 words) Dk

_1.3: Computational Resources Requested

1.3: Computational Resources Requested (Maximum 200 words) 0 words

Mitglied in der Helmholtz-Gemeinschaft
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Some basic scientific  background
What do you do
What are you interested in 
Why do you think HPC can help
If we know more about you we can help more, there is a LOT of expertise available within the project
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2.1: Application software details

2.1: Application software details (Maximum 200 words) Bwards

2.2: Algorithms and Parallelisation of Application Software (Maximum 300
waords) 0 words

_2.3: Enabling/optimization werk required

2.3: Enabling/optimization work required (Maximum 300 words) 0 words

Mitglied in der Helmholtz-Gemeinschaft
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Details if you have them
Software installation
Again, if we know more, we can help more
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Fundamental Skills

Cultural Synchrotron
Heritage Radiation
research research

Climate
research

Advanced Skills

» Tasks
» Develop a tiered HPC training program to support new and existing users
» Leverage material and skill developed at NCSA and JSC
» Develop online training portal

» Impact
» Prepare the regional scientific communities for using the LinkSCEEM e-
infrastructure
» Enable implementation of high—calibre research activities
13. Juli 2011 LinkSCEEM-2 Summer Training 17
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e Four 1-day user meetings
* One 3-day basic user meeting
e One 3-day advanced cross-sectional workshop
e Three 3-day thematic workshops (one in each thematic area)
O Climate Research
O Digital Cultural Heritage
0 Synchrotron Radiation

BASIC ADVANCED
= Basic system interaction e Intermediate MPI
e Introduction to MPI e Hybrid programming
e Introduction to OpenMP e Intermediate GPU programming
e Introduction to GPU programming e Parallel1/O
e Introduction to data management e Performance analysis

e Introduction to Performance Analysis |e Porting workshop
e Optimisation and libraries

e Debugging

e Introduction to Visualisation

e Application specific introductions

Mitglied in der Helmholtz-Gemeinschaft
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Online Training Portal

 Training content from Great Lakes Consortium
e Tailored for LINkKSCEEM-2
 Offline browsing

FAQ, forum, Q&A capabilities

Search = Help |

| . LinkSCEEM HPC Course Server

Login Register Browse Courses Networking
Login | Forgot your password? = Login : Register

Login

— Returning User - New User

Enter your login name or your email address, and your password. If you do not have an account on this system, please create a new account by clicking on the

. i Register Button below.
Login Name or Email

Password

Login

Register

Translate to: Arabic | English
Web site engine's code is copyright © ATutor®. About ATutor.
For guidance on using ATutor see the official ATutor Handbook.

Mitglied in der Helmholtz-Gemeinschaft
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1.1 Getting Started on LinkSCEEM HPC Resources
Category: Parallel Computing

1.2 Parallel Computing Explained
Category: Parallel Computing

2 1 Introduction to MPI Content

Category: HPC Programming

2.2 Introduction to OpenMP ° Huge amount Of content
Category: HPC Programming )

2.3 Debugging Serial _and Parallel Codes i Many tOp|CS Covered
s T « Exercises with solutions
2.4 Multilevel Parallel Programming )

Category: HPC Programming  Material for all levels

2.5 Intermediate MPI °

G oo S B B i i Expanding material based

3.1 Parallel Numerical Libraries on hardware available within
Category: HPC Applications and Libraries .

4 1 Introduction to Performance Tools the prOJeCt, new Ianguages
Category: HPC Performance Tuning and emerglng tOOIS

4.2 Performance Tuning for Clusters
Category: HPC Performance Tuning

4 3 Introduction to Multi-core Performance
Category: HPC Performance Tuning

2.1 Infroduction to Visualization
Category: Data and Scientific Visualisation

5.2 Tuning Applications for High Performance Networks
Category: Data and Scientific Visualisation

Mitglied in der Helmholtz-Gemeinschaft
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Getting started
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N N - Search: Help
E&u _1.1:Getting Started on LinkSCEEM HPC Resources - Enroll Me
| CourseHome | |  Freguently Asked Questions(FAQ) | [ Forums || ExporiContent | [ Siteemap | [ Neiworking |
1.1 Getting Started on LinkSCEEM HPC Resources > Course Home
= Login : Reqister
L Content Navigation E

Course Home

LinkSCEEM is an open scientific discovery infrastructure combining resources at partner sites to create an integrated, persistent computational resource. This tutorial provides you with the
general information that you need to quickly get started using LinkSCEEM resources. Topics covered in include:

+ connecting and logging in to a LinkSCEEM resource
* maintaining security

+ using login shells in a Unix-like environment

« fransferring files, customizing your software environment
« compiling and running jobs via the queueing system

After you have worked through the lessons in this course, you will have the skills needed to begin your research on LinkSCEEM resources.

Prerequisites

This tutorial assumes that you have a LinkSCEEM allocation and have received your account packet. If you do not have an allocation or have not received your account packet, see the
LinkSCEEM Allocations website for information on obtaining one.

Original material for this course was provided by Cl-Tutor.org. Cl-Tutor is hosted by the National Center for Supercomputing Applications (NCSA) at the University of lllinois at Urbana-
Champaign. That effort is supported in part by theMational Science Foundation Office of Cyberinfrastructure through the TeraGrid project.

& Export Content
Download content, unzip it onto your computer, then
click "index html" to view.

Go to Top

13. Juli 2011 LinkSCEEM-2 Summer Training

Course Home
-2 Overview: What are LinkSCEEM. ..
b Overview: What are L.

Getting a LInkSCEEM A
Accessing LinkSCEEM Resources
- Accessing LInkSCEEM R ..

B Getting a Private/Public...

- (Getting a Private...
Mac OS X/Linux/Un...

- \\indows Keypairs

Security

- Security

- Recommended Security. .

Login Shell

- Login Shell

Types of Shells

The UNIX Command Line

Further Reading
- Lesson 4 Self Test
Managing Your LinkSCEEM Account
File Systems
Managing the Software Environment

Managing the Software...

- Modules

Compiling Jobs
Running Jobs

File Transfer

Course Evaluation Form

Forum Posts

° Test

Search

Match:
© All words
@ Any word

| Search

!Related Topics

21
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Getting started

1.1 Getting Started on LinkSCEEM HPC Resources - Enroll Me

Course Home

LinkSCEEM 15 an open soensfic discovery infrasinuciee cominning resources a1 parnes sites 5 create an mdegrated, persislent comgutatoral resom| |

genenal infmmaton that you need 1o quickly get stanted using LinkSCEEM resouces Togies. coverned in inciude

oonnachng and loggng in to a LInkSCEEM resowce
TTINEA | MG SECIASy

e b el im & Uni-bioe esraronment
Frarsfieming flos, CUSHNTIZING YTAR SOMWIE SR Cment
® COurgnbng and nunen b W B GQuEDEsT) SYSHem

Afes you have worked through the leSSons i Bes Course, vow will feree the ciols needied [0 Degin vourf feSeadch on LinkSCEEM resouons

FPrerequisites

This Duboitsl Astaimes Ml you v a LncSCEEM alacabon and Rise fedenesd viul ACCount packet B vou &0 nol N an aBocabadn of Pued fol 1

LinkSCEEM ABDCAROnS wibea Tod infoimnabcon on olblasfeng Gne

Coijnal mabenal [of this CoEse was pronveded by CLTod ofg  CLTitor oS Dosted By e Nt ] Cormed (00 Suged Comp g ARG
PTasgn. Tha eon s Supported o par by thedlasorl Soamnce Foundalioh Dfga of Cybaratractipcis through he Tecg G progect
i'....i ® ortem
—_— -

Crowmicad conlent, unnp i onlo YouF COMmpAEer. Ehen
chick "indes BT B i
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Content Navigation

s (HCSA)

|Course Home

- B Overview: What are LinkSCEEM...
t e Overview: Whatare L...

b (Getting a LINKSCEEM A
Accessing LinkSCEEM Resources
- Accessing LinkSCEEM R...

. @ Getling a Private/Public...
Getting a Private__.
Mac OS5 X/LinwdUn.._.
Windows Keypairs
Security
L. RECOmMmMended Security...
Login Shell
- @ The UNIX Command Line
- - Further Reading
e | @SS0N 4 Self Test
Managing Your LinkSCEEM Account
File Systems
Managing the Software Environment
- - Managing the Software. ..
b e Modules
Compiling Jobs
Running Jobs
File Transfer
- Course Evaluation Form

22
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: L .

Introduction to MPI

2 1 dntroduction to MF!
T P

Course Home

The Message Fassing Inlerface, or MPL 15 a Standard bbeary of subroutines (Forfran) or funchion cals {C) Thal can be usedbon
conrtnaticn of a program nrmng a5 mlipie processes in a disminded memany ermaronmenl, vel 15 Seabie enough 1o atss ba
P libeary makes it very powarhd and enabiles source code portabsdty since MPY programs shoud compide and nn assson |
range of architectures, offers a great deal of funchonalty, inclading a number of different types of communicaton and specialron| |

wmar-defined data types and lopoiogies. and support for helerogenacus paralial architectures

This hdonal 15 an imdrodectan o MPL Ko pnoe epenenog with BFT o parabed prograrmameng 15 reguered 1o Bake this course
mecessan

'f')rlu'ml matenal for this cowse was prowded by $FTudor ceg C-Tudor 15 I'-mlr-'-'l l:l:.' e mal Cerber for Superoompsing /
amitan That efford o5 supported in par by thellabonal Soaence Foundahon Offica o I rirRtructure through ha
The content for this particular course was provided by the tolowing institicers - the [Mahonal Center (o Supercompang ¢
Supsrcompuder Ceotar (OSC), Baston University (BLY), the Unrersity of Kertcky (UK, and tha Certer o High Perormance C
o
———
Expart Conteant
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Content Navigation

=]

Course Home
ta @

- B Parallel Computing Fundamentals x
_ Parallel Computing Fu...x
- @ Hardware Design for Paral...
_ Parallel Programming... %
- @ Parallel Program Design %
Exercise 1 - Game of Lifex
Exercise 1 - Parallel .. x
Self Test - Fundamentals %
Getting Started with MPI x

MPI Program Structure x
Point-to-Point Communication x
Communicating Mon-contiguous... %
Collective Communications x
Virtual Topologies x
Communicators x

Parallel /O x

Parallel Mathematical Libraries x
Parallel Algorithms Underlyin... %
One-5Sided Communications %
The MPI C++ Library x
Referencesx

Course Evaluation Form
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Introduction to OpenMP

2.2 Introduction to OpenMP

[
s i h
Slar Page > ; MIUCROD |0 Dl P > Courss Home

Course Home

OpenMF 15 a slandardzed AP lor paralieknng Forran, G, and C++ programs on shared-memany archilechures This

The only prerequisie for s bfional s knowiedge of basic programiming in Fortran, G, or Ges

Cmgnal matenal for this course was provded by {3-Tutor ceg. C-Tutor &5 hosied by e Mahonal Cenfsr or Superomg
ymiegn. Thal effort s suppored m parl by theflabanil Soance Foundabon O of Cybemrfrastiuchus through the Tap

u B o *

Do SOnlent Uil Pl S0 youF COMmBuer men
chck “ingax ™ B v
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Content Navigation

=]

introduce the companents of OpenbdF in a concise, progressve fshian, 50 Users can begin to apply OpenddP to mair cog |
paraiiel processng 15 also inciuded B the adenl necessany b sapiin vanous pomes abod OpenhdP. Exampdes arg present :

Course Home

-I-..i '@ ‘:f?

- @ Introduction x

- B Basics %

Basicsx
Basics - Approachest. . x
Data Dependenciesx
PARALLEL DO/ PARALLE.. x
Clausesx

Self Testx

Compile and Runx
Conditional Compilation
PARALLEL Directive x
Basic Functions %

Parallel Regionsx

Thread Control x

Maore Directives x

Maore Functions %

Mested Parallelism x
LOCKSx

SCHEDULE x

Course Evaluation Formx

LinkSCEEM-2 Summer Training
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Research Activities

Cross-disciplinary research

Cyl, NARSS, BA, JSC, NCSA, SESAME, IUCC
Climate research

Cyl, MPG, NARSS

Cultural Heritage research

Cyl, BA, NCSA

Synchrotron radiation research

Cyl, SESAME, ESRF

Cross-disciplinary research

Cultural
Heritage
research

Climate
research

13. Juli 2011 LinkSCEEM-2 Summer Training

Synchrotron
Radiation
research
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Cross-disciplinary Research

e Tasks
« Optimization of parallel applications from Eastern Mediterranean
computational scientists on large-scale HPC systems
« Adaptation and development of tools for data repository management (for
Cultural Heritage, Climate and Synchrotron data) and the visualization of
complex data

e Impact
* Provide know-how for scientific applications for use by the LinkSCEEM e-
infrastructure users

* Prepare data repository service for use with Cultural Heritage, Climate and
Synchrotron data

 Accumulate regional expertise on implementation of optimized parallel
applications, data repository management and visualization.

13. Juli 2011 LinkSCEEM-2 Summer Training 26
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Climate Research

» Tasks
* Porting, optimizing and sharing the existing global ECHAMS/MESSy
Atmospheric Chemistry (EMAC) climate model to the CaSToRC and BA
hardware and software computing environments
o Study climate change and air quality scenarios in the Eastern Mediterranean

* Impact
» Develop a custom, version of the EMAC model optimized to regional
computational resources available through the LinkSCEEM e-infrastructure to
regional users
* Implement climate scenarios for the Eastern Mediterranean

Mitglied in der Helmholtz-Gemeinschaft
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Cultural Heritage Research

e Tasks ?

* Prototyping a novel, small object imaging centre at CaSToRC

* Implementing a Digital Library of sufficient storage capacity to accommodate
the high-resolution image-objects of cultural heritage artifacts.

* Producing tools for tele-immersive collaborative environments and data

e Impact

» Establish a small object imaging centre that can be used for developing high-
resolution image objects for regional artefacts

* Implement a pilot project to evaluate utility of the small object imaging centre

» Develop and make available a Digital Library, open to regional users, to host
high resolution image-objects of regional artefacts

» Develop tools and expertise for creating tele-immersive collaborative
environments

Mitglied in der Helmholtz-Gemeinschaft
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Synchrotron Radiation Research #) )0LICH
. & _

o Tasks
* Port existing and develop new GPU programs to improve the efficiency and
guality of experiments carried out on micro- and nano-focussing synchrotron
beamlines
* Provide support to package, distribute and install GPU programs in an HPC
environment

e Impact
* Implement a collection of tools optimized for the CaSToRC HPC infrastructure
which includes GPU hardware made available to the regional user community
through the LinkSCEEM e-infrastructure.
» Develop regional expertise in synchrotron data analysis and simulation

Mitglied in der Helmholtz-Gemeinschaft
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