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ICNS 2009: Networking Services
ICAS 2009: Autonomic and Autonomous Systems
INTENSIVE 2009: Intensive Applications and Services

all deal with components important for e-Infrastructures
e.g. Grids, Clouds, Internet, sensor nets, agent networks, etc.
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Components of an e-Infrastructure:

HPC Centers,
Grids and Clouds




Distributed Computir@
» Loosely coupled ,
» Heterogeneous

» Central management

e Grid Computing
» Large scale

» Multi-organizational
» Cross-geography
Qistributed management

* Cloud services
\ - Pay per use

Utility Computing

W

-
W OpenGridForum
‘l OPEMN FORLM | OPEM STANDARDS

Cluster
« Tightly coupled
« Homogeneous
» Cooperative working
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HPC Centers are service providers, for past 35 years
Computing, storage, applications, data, etc IT services
Serve (local) research, education, and industry

Very professional: to end-users, they look (almost) like
Cloud services (Amazon Cloud definition: easy, secure,
flexible, on demand, pay per use, self serve)

But: no virtualization, semi-automatic, not flexible

HPC centers can become a Cloud customer for dynamic
scaling and adopting to changing user demands

InfoSys, April 20-25, 2009 Wolfgang Gentzsch, DEISA 8
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1998: The Grid: Blueprint for a New Computing
Infrastructure:

“. .. hardware and software infrastructure . . .
dependable, consistent, pervasive, inexpensive
access to high-end computational capabilities.”

2002: The Anatomy of the Grid:

“. .. coordinated resource sharing and problem
solving in dynamic, multi-institutional virtual
organizations.”

Quotes: Ian Foster, Carl Kesselman, Steve Tuecke

InfoSys, April 20-25, 2009 Wolfgang Gentzsch, DEISA 6
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I'T resources provisioned outside corporate data center
Resources accessed over the Internet

A virtual computing environment (Vmware, Xen,...)
Abstraction of the hardware from the service

Service oriented: SaaS, PaaS, IaaS, HaaS

Variable cost of services (QoS)

Build and deliver, always-on, pay-per-use IT services

Scaling up/down: computing,
storage, database, services, users

InfoSys, April 20-25, 2009 Wolfgang Gentzsch, DEISA /
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10 Examples of e-Infrastructures

Courtesy: Dennis Gannon
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Realtime access to earthquake 0-0 386 /%00 8550 v
’»}I.Fmﬁﬁgpid My Waorkspace  NEESgrid UNR _NEESarid Support  NEESgrid All o
DataViewer

Event: "core: ex2 sinel-4"

Shake table experiments at remote sites.

Home

Schedule sinet [-0062791 |

Announcements | sine2 [02¢869 !
Resources sinea [0187381 g
DIscusson | gy 0125333 .

Telepresence
N A i ; erver . ,

@Back v _/. ﬂ @ .\ /OSearch \:z/Favarites @Med\a {‘\? T g 1= j& E g

X £y v 1 VdewGamerss |
Address ‘@] httpe}Jesespop.ce.ur 2du: 9271 chef portaljgroup NEE Sqrid UNR page/deFault psmlfis_pane/P-F16ab0dtfe-10006 VI Go  Links EXatebook . i

- - Dat
ESgrid Nov 14, 2002 0543 pm_ A moserpvess [ [

as

NE|
ViorkTaol My Workspace | NEESgrid UNR  NEESgrid Support ~ MEESgrid Al

A CHEF (dev-local): Worksite - Microsoft Internet Explorer

Fle Edt ‘View Favortes Tools  Help l';'

Bl

Repository £ Data Acquisition Data_Acquisition

Chat
& [ 9 White Noise System

lastAcoessedTimestamp (timestamp)

NEESgrid
" Video Cameras Repository ‘ e
Y ey
V . A 4 My - 8 x
- ) e ) .y ) i
Home Q-0 KNREO / e S y.
NEESqrid Tov 14, 2002 05:42 pm A
Schedul TelsRobotic Vidzo Carmera 1 ViorkTox =9 My Workspace  NEESgrid UNR _NEESgrid Support  NEESgrid Al
chedule o
meral Thu Moy g ‘»‘y‘r‘\‘-‘-‘rwm NEES Data Browser -
- d I
Announcements NEES R t UNR
Home eposiIto
Resources Schedule
Symbol key:
Discussion M‘ £ The falder is apen (click to dose). % Cﬂﬂﬂtwe data streaming and recording for this
event
m‘ ELThe folderds dosed (e to onen) e} Make this event viewable with the NEES data
Telepresence Discussion || & Dovirlod this fle using GrdFTP, vigwer,
Sy 5 Upload a file to this folder using GridFTe. = Follow alink between objects.
Telepresence
video Cameras Seiver
Video Cameras
ENotebook Delete Object a
4| ENotebook
Data Data
Browser/Viewer Srovser/Vienerfl | g oo o) Folder "Data Acquisition”
NEESgrid £ UNR Dema
NEESgrid Repository 5 ridge Shake Table Experiment name (string)

Bl Bl g

—— Browss Testbed dentfication 2002-11-12 13:15:06.055
i it W white Noise System
Browse Testhed | chnen”ﬂt‘f‘j;tt“”n”ncm””e‘ IsstvodlfiedTimestamp (tmestamp)
oE 4 g 2002-11-12 13:15:06.055
@ (1 item remaining) http:ff134.197.37.119/axis-cqifmipg/viden. coifresalution=fullsizedcamera=1 [] j EJ B it
3 ) white naise originalVersioniD (object)
Logout =) sensor data = Data Acquistion
1 b white noise
Clistom 122 3 sensor ata versionNumber (integer)
1 & sensor data [t}

Users Present
ok ez svarii 5 (497 1040 Tmperial valley-El
Lars Shumann Centro 100% creationTimestamp (timestamp)

W4 Imperial Valley-El Centro 2002-11-12 13:15:06.055

100% Channel Configuration
£ pegple lockTimestamp (timestamp)
1969-12-31 18:00:00.0

NEESgrid
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BIRN - Biomedical Information

Portal Home  BIR

Login Information

BIRN Portal Login

Username: I

Password:l

Login |

+ Request a BIRN account
(must be a BIRM participant)
+ Email BIRH Portal adminzs

Portal Requirements

You must have cookies enabled to
login to the BIRN Paortal, in addition,
Javascript is highly recommended but
nat reguired.

The latest version of Java will be
required to access some of the
applications.

For optimal browsing please use a
hozilla based browser.

Cilder versinns of Safari will pynerience

Username:

Password:

Welcome to the BIRN Portal

The Biomedical Informatics Research Network (BIRMN) Portal provides BIRM
members with a single sign on web portal to access data grid files, computation
grid resources, and a variety of collaboration tools to facilitate the scientific needs
of BIRM researchers. Non-BIRN participants may access the portal through a
guest registration.

h] N Portal ’

L R ——
" Bionie le_'i; ormati csResearch Network
i L <

I

InfoSys, April 20-25, 2009
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felcorne Dennis Gannon:

PortalHome  |GEC i oM GEC C rofile
GEON Search G

Maplntegration

GEON Search

O Metadata Related: Select a Subject to Show Resources

Choose resource type:

| Biological oceanography Chermical oceanography Cryology
| |<All Resource Types> j Ecology Education Environmental science
| Choose subjects: Forestry Geochemistry Geologic time
: |<All PEr—— ﬂ Genology Ggophysms Human geography
Hydrology Mineralogy or petrology MNatural hazards
Optional keywords: Other Paleontology Physical geography

e Spatial Coverage:

Type a place name:!

Physical nceanography
Technology

Soil science

Structural geology

(These subjects will be recrganized soon by something similiar to the classification fr

GeoRef.)

or select an area on the map:

L] =1
()
b 5=

Resources in Geology 1-5 of 17 files F

Title: Arizona Geology Map ek
Format: shapefile
Dataset Id: GEQON-25dfb3db-e710-11d8-b226-ab22ed7681c0
Spatial Coverage: North: 37 East: -109.04 South: 31.33 West: -114.82
Temporal Coverage: any
. r Description: This is a geology map of &rizona in USA,
. Semantic Annotations: see details _lﬂ
L 3

InfoSys, April 20-25, 2009 Wolfgang Gentzsch, DEISA 1
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ornados and hurricanes.

NSF LEAD project - making the tools that
are needed to make accurate predictions of

- Data exploration and Grid workflow

Mesoscale Meteorology

& Unidata DV
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Sponsored by

2nts for Atmospheric Discoveryl

National Science Foundation

o

To view a local radar, select area of interest and click on the image

RADAR REFLECTIVITY FROM RADAR CODED MESSAGES
HATIONAL WEATHER SERVICE
AUTOMATED EDITIHG APPLIED
SEP 24, 2885

21:49 UTC

LEAD Home

FAQ Privacy

InfoSys, April 20-25, 2009

l-PqHuH-lum-{' Geo GUI ' Education and Outreach 'Weather ' Links 'About LEAD ’ Help

User Name |

[wmmnnswm Latitude: 251 Longitude: 802 Alsudec 79047 m

Password |

[~ Remember my login
Login |

Create new account

|

%@a‘ X Workflow Composer

‘Workflow Mylead Component Maonitor

I

Help

Add Node | Remove hode.

Forget your password?

| ConnectiDisconnect

C it List
LEAD Grid Testbed Status |t

‘ Composer |

Testbed Grid Auth GRAM Grid

IU [chinkapin]

WCSA [copper]
OU [aguaman]

[0 Components

v System Components

= lgs_mp hvhitney extreme indiana e
A

hittp: ey estreme.indiaha.ec

UAH [frozone]
UNC [danted]
Unidata [leadl]

CXCCIX
XXX

v
1 4
v
L 4
A
L4

Last updoted: Jot Sep 24 17:00:00 2005 Indimna 1

Terms of use

-

o

[ e
Cestig

Cotponent Ihformation

-
Desodes.GuaputDir
Canfig
=]

Service: decoder

Description:

A service for decoding raw eta data to

Contact us netcdf format

Operation: Run

]

Fort Intormation | Netification |
Selected Output Port

Dutpa WML

=
%
\

-nuau(npi:nnl

ADAS_Outpur_Dir
Config

Selected Input Part

Component: Ouiput URL
Port: Parametier

Type: Any

Description: This port can be
contiected to any type.

RI—2229].
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Providing access to biotechnology tools running on a back-end Grid.

- leverage state-wide

iInvestment in
bioinformatics

- undergraduate &
graduate education,

faculty research
- another portal

sSoon:

national evolutionary

synthesis center

2 Bioportal My Workspace: Applications - Microsoft Internet Explorer, provided by Compag Tupe o szarch G 13 r; 'E E‘
: File Edit WView Favorites Tools  Help l'

i Google - v | [Cl search ~ @ g TRk Ihose7blocked | M check v @ =doptions

! Address |2ﬁ https: ffvelma.renci.unc.edu: G443 bioportalfportalfuserlavanyafis_panefP-f0S45b21 77-20017?getvm=truedexpert=truedwmfile=blast2, vm&frm_menust ate=1518eventSubmit_doGetvm=Get+Entry+Form b Go

: Links Qj Compag @ Customize Links @:l Free Hotmail B Rediscover ACL @ Windows 5 Windows Marketplace Q Windows Media

@Eack > \_) Iﬂ @ 7;] /__\’ Search \;‘:(Favorltes E} @ :\4 g 4.J @ E 8 @ m ':‘i

|

L A
TAL Sep 25, 2005 12:22 am
My Workspace Shared Workspace

Bioportal Application Panel
Select an application BLAST2: with gaps (Altschul, Madden, Schaeffer, Zhang, Miller, Lipman)
pplications

Job History = Applications
ClBy Module
B

Gl

Schedule (1 banana

Membership

Ex
=
]
ful
o

(® = reguired, ® = conditionally reguired)

Resources

=

12s2g

ez
f
il
B
RS

gimple blast? form

Advanced Grid
Usage

e
=

:
Pl
=mil
=N=N

|b|astp arning acid query f protein db * | Blast program

o
o,

File Transfer

I
=
j
=]
o

o
Er
i
=
i

Bioinformatics
Tutorials

I
=
]
I
g
b2
(=)
i
=
T

@ sequence File ! please enter either @

o |2
==
5
g o

1. the name of a file: | | (Browse.

Lavanya Ramak

cons 2, orthe actual data here:

cogplot (seguence format)

an
degapseqg l:| Start of required region in query sequence (-L)
diffseg l:l End of required region in query sequence (-L)
distmat

01 dnadist |erw_nr: Mon-redundant environmental samples from GenPept+PDBE+SwissProt+PIR+PRF V|thein db

5] 55 e 5 5 5
3
i
=

- dollon |env7nt Environmental Samples "‘M

dotpath Filtering and masking options

0 drawaram Selectivity options

(1 drea Scoring options

@ 2 mnkernet

|
o
3
3
i
3

o C B u, LT & U 12:248M

/4 start e A JMPE | iszie
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File Edit View Favorites Tools  Help L

@Back x x'l :| . -/ Search Favorites {5 = ;:Ei :‘s
o

e

255 &[ htkp: f v . nanohub. argfindex . php?option=com_wrapperfuwrap=RasMol b g Go Links

I Search: [search...

Online Simulation and More

»

Bl

1 — i

= Rastol Versida 2.7.1.1 :
File Dispiay Colours Options Expor 3

Home

On-Line Simulation
Electronics

HEMS

Materials
Chemistry

ECAD

Devices

Process

General Productivity
Tool Index

Help

Resources
Courses
Short Courses
Seminars

Education
Hano Curriculum
Summer Institute
Summer Schools

Community
Linking Bie & Hano
Hanocomputing Debate
Forums

Repository

2] applet vncviewer started c% ® Internst
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C . I .M .A. Welcome to the e [ _tagin |

l_ Remember me on this computer

Common Instrument Crysta”og raphy Portal Login Help

Middleware Architecture
Home Current Status Data Repository About

IUB IUMSC The Purdue Chemistry Crystallography Center

1un er The Purdue Chemistry Crystallography Center

Disable vour browser's cache to get the live stream!

Purdue

Crystallography
Center

CSAF Sydney,

Australia

Minnesota
X-ray Lab

ChemMatCARS
= Univ. of

Chicago at
APS

Other
collaborators

Data from Nonius Kappa

{Under development!)
Total Number of jpg: 10

NCS Frame: s01t0010.jpg Streaming video from the lab showing the Monius instrument Streaming video from the crystal microscope on the Noniu

uthampton All available jpg images diffractometer
K Browse the 20 latest jpg images

==

Local dateftime: 2005-09-24 11:36:54

These values are updated approx. every 60 sec. Times in UT(
LabJack U12
Instrument Enclosure Temp. & Humidity: 234C 2005-09-24 16:35:5¢
Rel. Humid. 43.1 %

Chill Water In: 164 C 2005-09-24 16:36:2£
Chill Water Out: 193 C 2005-09-24 16:36:2¢
Generator Relay Voltage: 3.42 2005-09-24 16:36:4€ [
N X-ray Generator is: OFF I e

RI-222919
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Usemame:l

in
Password: | o
Create New Account | Login Help

QuakeSim Web Portal User Manual Support Report Bugs QuakeSim Web Site

Participating Institutions:
IU CGL | NASA JPL | UC Davis | UC Irvine | USC

InfoSys, April 20-25, 2009 Wolfgang Gentzsch, DEISA 16
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Belfast e-Science Centre

BeSC ééhe(ingl o ==smlegn

GridSphere
Home

. legn
-
fUS'Ion ; User Name |
(9} ; ; fe( Password |
from genes to proteins to antibodies [~ Remember my login

Login |

Forget vour password?

Welcome to the GeneGrid Prototype - Release 0.6

This is the GeneGrid Test Bed release 0.6 managed by the Belfast e-Science Centre, utilising resources in
BeSC, Queen's University of Belfast, Melbourne University, BT and the San Diego Super Computing Centre.

Users are limited to selected staff of both commercial partners - Fusion Antibodies, Amtec Medical - and the
Belfast e-Science Centre. To obtain a user account, please contact the appropriate representative - P.V. Jithesh
(BeSC), Mark McCurley (Fusion} or Dr. Shane McKee (Amtec). Authorized users will be provided with a username
and password by BeSC.

All users are requested to subscribe to the GeneGrid mailing list and to use it for directing queries etc, Mail
GeneGrid, and place the word "subscribe” {(without the quotes) in the message body.

For more on the GeneGrid project, please click here.

Important Note: Current GeneGrid Users please continue to use the Release 0.5 available here.

@Sciex

| .i rowered by gridspherel

InfoSys, April 20-25, 2009 Wolfgang Gentzsch, DEISA 14
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MyGrid - Bioinformatics

— 1

Navigate

Home

About

Downloads
Components
Component Overview
Research Components
Using myGrid
Research Using myGrid
Links

Publications

Contact

Log In

Username

Password

|
Log In |

New Account Signup
Forgot Password

Applications

e-Soance
. (S

=

Ok
tumﬂhﬁonhbnﬂ' .
e T
Services ~ ;

B myGrid components - overview

myGrid is a collection of services and components that allows the high level integration of biological
applications. The architecture provides the infrastructure necessary, in a web service environment, 1
e-science workbench that actively supports the scientific lifecycle. Each component or service contri
system that allows the e-scientist to perform complex in-silico experiments across distributed bioinfo
resources.

18
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The DEISA Ecosystem for
HPC Grand-Challenge Applications

Distributed European Infrastructure for

Supercomputing Applications
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PO DEISA1: May 1st, 2004 — April 30th, 2008
DEISA2: May 1st, 2008 — April 30th, 2011
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epcc| -
1 Gb/s GRE tunnel
10 Gb/s wavelength
10 Gb/s routed
10 Gb/s switched

7 — P
-

CINECA

RSt

InfoSys, April 20-25, 2009 Wolfgang Gentzsch, DEISA 21
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Vision:
Persistent European HPC ecosystem integrating Tier-1 (Tflop/s) centres
and the new European Tier-0 (Pflop/s) centres.

Mission:
Enhance Europe’s capability in computing and science by integrating
most powerful supercomputers into a European HPC e-infrastructure.

Built European Supercomputing Service on top of existing national
services, based on the deployment and operation of a persistent, production
quality, distributed supercomputing environment with continental scope.

Strategy:
Consolidate the existing DEISA1 HPC infrastructure and services.

Deliver a turnkey operational solution for the future persistent European HPC
ecosystem.

InfoSys, April 20-25, 2009 Wolfgang Gentzsch, DEISA 22 —?;
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new “petaflop” supercomputers

BB s S

-~ paace "PRACE
T A - petaflop supercomputers
|

‘virtual supercomputer

Mario Campolargo
European Commission
OGF23, June 2008

-
.......

Eurcpean Cammnisdan
Infar ation Sciers and Yedia

T4

e-infrastructure
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<« requests development —

Technologies

— offers technology —>

InfoSys, April 20-25, 2009 Wolfgang Gentzsch, DEISA 24
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Multiple
ways to
access

Single
monitor
system

Workflow

managemnt

Job
rerouting

Common
production
environmnt

Co-
reservation
and co-

Presen-
tation
layer

Job manag.
layer and
monitor.

allocation

Data WAN
transfer shared

tools File system

Data staging
tools

Network
connectivity

InfoSys, April 20-25, 2009 Wolfgang Gentzsch, DEISA 28 e




CINECA user

Gateway
IDRIS Gateway
HLRS Gateway
HPCX
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Gateway
LRZ

NJS
Gateway IDRIS IBM P6 Gateway LRZHSSy
CINECA NJS | — NJS RZG
= FZJ IBM o5 | [uuDB] HLRS NEC SX8
Gateway CINEOT ) 1l | D Gateway
BSC | 8| [uupsB | SARA
NJS
ECMWF IBM P5 _ bt v
[ NOOON \,' il HPCX Cray XT4
IDB \QUUDB | o - Supar-UX)- D000 1
AIX A < NQS I
, - 4R | DB | |uuDB|
: .oo.. G‘{\60
AIX e .
LL ° < LJ .
3 - UNICOS/Ic
NS : - 0 PBS Pro NJS
CSC Cray XT4/5 | B 3 . : LRZ SGI ALTIX
funicosi . : .
PBS Pro - | o8| |uupe |
. = LINUX
o ? 5 PBS Pro
NJS .lllllll..lll.ll 'r{.ll l...l.l. am Illll..l..
CINECA IBM P5 /
1 | e ™
AIX
iDB_ | [uubB | = LL-MC
LINUX TINUX NJS
Maui/Slurm LL l ‘_\ RZG IBM
[ TNONE [
NJS NJS DB | [uuDB |
BSC IBM PPC SARA IBM
(OO NEE ] [ NUONE [}
InfoSys, April f—ipg ] [uupB | o8] [uups|PaNd Gentzsch, DEISA 26 o
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FORSCHUNGSZENTRUM
IBM P6 & BlueGene/P

]

#)jouch MINS

epcC|
’ Cray XT4
|
PBS Pro

CscC ‘e‘.-
Cray XT4/5 | UNICOS/Ic e . : |
S Pro — ) SGI ALTIX
3
CINECA o
Consorzio Inferuniversitario [, AIX - =i .
IBM P5 - AIX, Linux [
T el G e
Maui/Slurm IBM PPC LL IBM _Ii’5+ / P6 IBM P6 & BlueGene/P
[Z9
RECHEWZEMTRLIM GARTHIRG
Global transparent file system based on the Multi-Cluster General Parallel File System
(MC-GPES of IBM)
InfoSys, April 20-25, 2009 Wolfgang Gentzsch, DEISA 27 et
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e A dedicated LDAP-based distributed repository
administers DEISA users

e Trusted LDAP servers are authorized to access each
other (based on X.509 certificates) and encrypted
communication 1s used to maintain confidentiality

BSC CINECA  CSC ECMWF EPCC FZJ HLRS IDRIS LRZ RzG

SARA

InfoSys, April 20-25, 2009 Wolfgang Gentzsch, DEISA 28
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Common User Administration ™ s A
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Each partner 1s responsible for the registration of users
affiliated to the partner (home organization)

Other partners update local user administration
(LDAP, NIS, /etc/passwd) with data from other sites
on a daily basis. Based on trust between partners!

W Distributed

*» European
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Supercomputir

LDAP server
Site A

user added to LDAP
server at site A

InfoSys, April 20-25, 2009

Administrators at site B, C ...
create local accounts By
based on Idap query

HPC system at
Site B

Wolfgang Gentzsch, DEISA
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A Peek at Intel’s * S
Digital City Vision

Imagine a city...

Courtesy Robert Fogel, Intel

InfoSys, April 20-25, 2009 Wolfgang Gentzsch, DEISA 33
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Digital Education

Digital Govt

¢ i ?f” GAPP Programs Digital Healthcare
3

Digital Home

g

Safety & Security

Bridging the
Digital Divide

InfoSys, April 20-25, 2009 Wolfgang Gentzsch, DEISA 32 o
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Today’s Digital Challenge »
axes Shopping Working Banking Multiple Identities
T % Incompatible Networks

Wimax WiFi  Wired Cellular

& & w Disconnected Agencies

Business Citizen Govt Employee

InfoSys, April 20-25, 2009 Wolfgang Gentzsch, DEISA 33
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g

I .
> Productivity I I\ i ‘I\l ||||!|I|\| |||| ||II‘|HW“
Value / Benefits
|i|?|

» Economic Dev > Interoperability > Ca i

Content
Mgmt

efForms
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ﬁ A single, portable identity One ldentity
based on strong security

/' \w An intelligent infrastructure One Network
' supporting seamless access

"
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A gateway to integrated e-Services
spanning multiple agencies

One Face
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( a checklist ) -

Reduce or eliminate the barriers in all the different areas
such technology, culture, legal, economics and politics !

Especially, incorporate existing sustainability already
achieved with individual components !

Therefore, the DEISA sustainability model 1s based on
ensuring sustainability of every individual component:

» Technology and infrastructure
» Qperations and services

» Expertise

» Gommunities

» Collaborations

» Eco-political landscape
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The DEISA Model for Sustainability = &=

 Technology and Infrastructure:

— DEISA infrastructure is built on existing, proven, sustainable
technology components,

— GEANT?2, NRENs, Supercomputers, HPC services, global sw
environment

— deliver and operate a European supercomputing infrastructure and
related services

e Operations and Services

— benefit from the many-years operations of the individual European
supercomputers centres

— orchestrated by the partners after the end of the funded project

— activities relevant for applications enabling, operation, and
technologies have been developed

e Expertise
— tight collaboration of the expert groups in the different HPC centres
— provided in the future to the wider European HPC communities.
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The DEISA Model for Sustainability % s

Communities

— annual DEISA Extreme Computing Initiative (DECI)

— supporting single projects, Virtual European Communities, and
international science communities across existing political boundaries

Collaboration
— Distributed Common Production Environment (DCPE)
— Collaboration with new European and other international initiatives.

— contacts to research infrastructure projects established by the ESFRI,
the European HPC and Grid projects such as PRACE and EGEE

— European & international HPC centres; initiatives in Australia, China,
Japan, Russia, US, and leading HPC projects worldwide

— Participate in evaluation and implementation of interoperation standar

Eco-Political Landscape
— ESFRI European Strategy Forum on Research Infrastructures
— PRACE: preparing installation of a limited number

of leadership-class Tier-0 supercomputers in Europe.
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Thank You!

GRACIAS POR SU ATENCION

Gentzsch@rzg.mpg.de
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