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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)
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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
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Grids Grids Grids
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Closer collaboration with colleagues (VCs)
R&D projects University - Industry

More resources => faster/more/accurate processing
Different architectures serve different apps
Failover: move jobs to another system

. . . and Clouds

No upfront cost for additional resources
CapEx => OpEx, pay-per-use
Elasticity, scaling up and down

Hybrid solution (private and public cloud)
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Example: Web 2.0 Clouds N o
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e Clouds drive interactive Web 2.0 sites
e enabling people to create and collaborate

The Web 2.0 Architecture of Participation:
‘People in the Machine Nurture the Cloud”
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The DEISA Ecosystem for
HPC Grand-Challenge Applications

Distributed European Infrastructure for

Supercomputing A pplications
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Status and Requirements, e.g.: German €
Scientific Field (numbers in TeraFlop/s) 2005-2007 2007-2009 2010
Climate and Earth System Research 20 50-100 >500
Geophysics 1 10-100 >1000
Nanostructure Physics 1 10-50 >200
Solid-State Physics 1 50-100 >1000
Computational Fluid Dynamics 2.5 25-100 >1000
Astrophysics 10 50-100 >500
Elementalzy Particle Physics and Physics of Hadrons 30 100 51000
and Nuclei
Materials Science 10 50-100 >500
Theoretical Chemistry 3 25-125 >300
Soft Matter 3 30 >200
Biophysics and Bioinformatics 3 15-80 >1000
Plasma Physics 10 50 >500

A. Bode, W. Hillebrandt, and Th. Lippert: German Scientific Case for the BMBF, 8/2005
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new “petaflop” supercomputers
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Vision:
Persistent European HPC ecosystem integrating Tier-1
(Ttlop/s) centres and 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.
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<« requests development —

Technologies

— offers technology —>
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Gateway
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Global transparent file system based on the Multi-Cluster General Parallel File System
(MC-GPES of IBM)
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Management of users in DEISA "= S5k

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

SARA
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BSC CINECA  CSC ECMWF
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Remote, interactive, transparent, and secure access to applications
and data on Intranet or Internet, or in the Cloud.

GG o
ALt

Users

Administrators é

Vb &

JAVA

Virtualized
Data Center Clustere
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> TR
Batch

Applications
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>
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Interactive
Applications
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| Gateway

. —>
Administrators

Virtualized Storage

Access and control of computing resources
via an intuitive and standard Web interface
anywhere using a standard Web browser
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A Next-Generation e-Infrastructure

for Telecommunications
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Carry-along PCs (CAPS) , Ultra-Mobile PCs (UMPC) , Cellphones

T83 Tablet from Asus, Taiwan, CAPC from HTC

demoed at CeBit 2007
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(code on the device)

Personal Connectivity Productivity Multimedia
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Example: Intel‘s Digital City Vision

Imagine a city...

Courtesy Robert Fogel, Intel
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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
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ﬁ A single, portable identity One ldentity
based on strong security

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

"

e — v

A gateway to integrated e-Services
spanning multiple agencies

One Face

CompWorld Nov 15-20, 2009 Wolfgang Gentzsch, DEISA 31

SENENTH FRAMERGRE
PO EAMME

RI1-222919



W Distributed

Building the Digital City A
* percomputing
Today

» Applications

g

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

» Economic Dev > Interoperability > Ca i

Content
Mgmt

efForms

CompWorld Nov 15-20, 2009 Wolfgang Gentzsch, DEISA 32 —%—l

SEVENTH FHAMEWGRK]

RI-222919



W Distributed

*» European
Infrastructure for

Supercomputing

» » Applications

Digital Education

Digital Govt

¢ i ?f” GAPP Programs Digital Healthcare
3

Digital Home

g

Safety & Security

Bridging the
Digital Divide
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* Integration of devices, digital objects, ICT resources,...

* Cells, PDAs, smart sensors, sensor arrays, health monitors,...
* Devices embedded in cars, engines, roads, bridges, clothes,...
* Huge amount of data for real-time analysis

°* Grid & cloud economy, policies, SLAs, QoS,...

* Support organizational and societal structures, to bridge

- political and social boundaries . . .

... very much like any other vital infrastructure,
e.g. roads, telecom, water, electricity, gas, etc...
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Thank You
for your attention

Gentzsch @ rzg.mpg.de
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