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> Service Infrastructures
- Water, Power, Roads, Grids

» Components:

- HPC Centers, Grids, Clouds, Internet,
Web,...

» Example: |
- The DEISA Ecosystem for HPC Applications

» Next-Generation e-Infrastructure:
- Service Oriented Enterprise
- Digital City
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Service Infrastructures, nothing meVik=ss

Ancient Rome: 10 aqueducts, Electrical Power Grid
150,000 m? water each day Infrastructure

et 2
EGEE — Enabling

Transportation . .
p_ Grid in E-SciencE
Grids
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Requirements
for an e-Infrastructure
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®* Transparent

®* Secure

* Scalable

* Fast, at your finger tip

® |nexpensive, pay-per-user, ...

® .. with access via Internet !
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Components of an e-
Infrastructure:

Servers, Clusters,
Grids and Clouds
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Cluster

/Distributed Computing\
* Loosely coupled
* Heterogeneous
» Central management

d Grid Computing
» Large scale
» Multi-organizational

» Cross-geography
\* Distributed management

» Tightly coupled
* Homogeneous
» Cooperative working ) )

——¥-=
Utility Computing ..
* Cloud services

» Pay per use /3
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HPC Centers Ta S0l
HPC Centers: service providers, for past 35

years

Computing, storage, applications, data, etc IT
services

Serve (local) research, education, and industr

Very professional: to end-users, they look
(almost) like Cloud services

Amazon Cloud definition: easy, secure,
flexible, on demand, pay per use, self serve

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 8
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1998: The Grid: Blueprint for a New

Computing
Infrastructure:
“...dependable, consistent, pervasive,
iInexpensive access to high-end

computational capabillities.”

2002: The Anatomy of the Grid:

“. .. coordinated resource sharing and
problem solving in dynamic,

multi-institutionakvittual, arganiZationsslee ecke

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 9
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Departmental  Enterprise Global
Grids Grids Grids

*) Sun, 2001
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Clodlk:. X as a
Cloud: dynamically scalable and virtualized resources
provided as a service over the Internet

essible online, anytime,
here

ay for what you use
Avallable on demand
Platform (PaaS) Service Level Agreements
o Automated:
- Scalability
Failover
Concurency management

Infrastructure (laaS)

Software (SaaS)
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Example: ANEKA Cloud platform™s s

-
SaaS | cloud applications
pp
T Social computing, Enterprise, ISV, Scientific, CDNs, ...
\.
Cloud Programming Models & SDK 5
)
Task Thread Map Reduce Workflow Third Party ;;_
Model Model Model Model Models o
, o
Core Cloud Services c
o
Management Negotiation Pricing Bl Metering >
Job Execution Monitorin Admission Data o
Scheduling Management 9 Control Storage 5
VM VM Virtual Machines
Management Deployment (5‘@-L gof . O .
Windov;s ’ Mac with Mono  Linux with Mono
...... P Amazon
l Private Cloud Microsoft
Courtesy:
s = Raj Buyya
LAN network Data Center Grids Lab
ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 12 -
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rom Enterprise Grid to Data Cloud?, S
~ Standard Grid Concepts

) o Applicatio

(o’rten not scalable)

Courtesy: GridwiseTech

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 13 S
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From Enterprise Grid to Data Cloudt, ‘e

Supercomp

; Cache and Grid concept e terke

Courtesy: GridwiseTech
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From Enterprise Grid to Data Cloud?,
. Architecture o

) o Applications

-----------------------------------------

---------------------------------------

Cache

: - Courtesy: GridwiseTech
Production Server Reporting Server
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From Enterprise Grid to Data Clouds i
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a scalable Infrastructure
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GRID Ap| |[APPlications

Example:
GridwiseTech
Momentum

Relational
database

Courtesy: GridwiseTech =
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Example of an e-Infrastructure:

The DEISA Ecosystem for ;
*HPC Grand-Challenge Applications

stributed European Infrastructure for Supercomputing Applicationf
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Vision:
Persistent European HPC ecosystem integrating Tier-
1 (Tflop/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.

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 18 —7;
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new “petaflop” supercomputers

- paace 'BRACE
e 5 petaflop supercomputers

ual supercomputer

and regional
omputers

Mario Campolargo
European Commission
OGF23, June 2008

Eurapean Cammisdaon
Infar wation Sociers and Media

T

e-infrastructure
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VA DEISALl: May 1st, 2004 — April 30th, 2008
DEISA2: May 1st, 2008 — April 30th, 2011
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Categories of DEISA Services * » e

. <« requests development —
Technologies

— offers technology —>»

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 28
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Workflow
managemnt

rerouting and co-
allocation

Data
transfer
tools File system

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 22




CINECA user

NJS

Gateway
HLRS Gateway
HPCX
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IDRIS IBM P6

Gateway
LRz

NJS
FZJ IBM
BSC DB | [ UUDB |
NJS
ECMWF IBM P5
IDB__ | | UUDB |
\\ AIX -
I z LL-MC
AIX
LL :
A
NJS :
CSC Cray XT4/5 e .
| =0
DB | {uubB || JuNICOS/ic oy
PBS Pro o
NJS SEENEsEEEEEEEEw
CINECA IBM P5 /
1| — £
LL-MC
IDB__ | | uUDB |
LINUX
Maui/Slurm
NJS
BSC IBM PPC
ICCGI, August 55 [uos |
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NJS
HLRS NEC SX8

LRZ user
Gateway
RzG
Gateway
SARA

HPCX Cray XT4

. — Super-U
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&
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. PBS Pro
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= LL-MC
LINUX | ~ NJS
LL | i RZG IBM
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NJS
SARA IBM IDB__| [ UUDB |
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IBM P6 & BlueGene/P .

= b
w ATX, Linux
I LL-MC ==
! —
IBM P6 =
-
ATX —
—— |
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CINECA

Consorzio Interuniversilario
IBM P5

AIX
LL-MC

ATX, Linux
LL-MC :

IBM P6 & BlueGene/P

rzqg

RECHENZENTRUM GARCHING

1|
= ==
LINUX Eraaa
Maui/Slurm
IBM PPC

Global transparent file system based on the Multi-Cluster General Parallel File System
(MC-GPFS of IBM)

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 24 |

uuuuuuuuuuu

RI-222988



W Distributed

* European
Infrastructure

Management of users in DEISA *» o=

A dedicated LDAP-based distributed repository
administers DEISA users

 Trusted LDAP servers are authorized to access
each other (based on X.509 certificates) and

encrypted communication is used to maintain
confidentiality |

\

BSC  CINECA CSC ECMWF EPCC FzJ HLRS IDRIS LRZ Rz ~ SARA

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 23




user added to LDAP
server at site A
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Common User Administration ™ s A

Each partner is 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! |

Administrators at site B, C ...
create local accounts = EE
based on Idap query t

LDAP server
Site A

HPC system at
Site B

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA



Life Sciences In

7| File Edit View Go Bookmarks Tools Window Help
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i Back © Forward | Reload Stop

A Virtual Community

| “Home | Wk Bookmarks

@ he DEIsA

El-5) Dot Lite Sciances Applications.

0

Lifa Scianzes Parial

BLAST

\\\\\

This service lets users to submit BLAST. Please choose the input parameters:

Blast job name
Blast program
Blast database

Blast seguence(FASTA.NCBI Accession numbers or Gls) lrn meylin2/s os/is a/BLAST/sampleNuc. Browse...
Expect Value [ooo1 =]
Filter query sequence (DUST with blastn, SEG with others) ¢ F
@ T
Query strands to search against database m
Produce HTML output < yes
* no
Restrict search of database to list of GI's | Browse...
Use lower case filtering of FASTA seguence < yes
“ no
Number of concatenated queries lo—
Type of job medium ; |
Submit job

S — .

Promoting parallel apps in
the life science community

Running big simulations
on DEISA infrastructure
that couldn’t be done locall

Providing ease of access to
resources

Application support for life

| & v @ |

[-=[s]

science portal

DEISA Life Science Portal
based on NICE / EnginFrame

ICCGI, August 23-27, 2009

Wolfgang Gentzsch, DEISA 24
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NICE EnginFrame *

Cluster/Grid/Cloud Portal * w acsicl

Provides remote, interactive, transparent, and secure access
to applications and data on your corporate Intranet or Internet,
or in the Cloud.

Users

Administrators e

Virtualized
Data Center Clusters

A
<)
=

Batch

Applications
Licenses

A
<)
=

Interactive
Applications

Cloud Portal
| Gateway

S

Virtualized Storage

Users and administrators can access and control computing
resources via an intuitive and standard Web interface
virtually anywhere using a standard Web browser.

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 28
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DECI launched in 2005: complex, demanding, innovative
simulations requiring the exceptional capabilities of DEISA

Multi-national proposals encouraged
Proposals reviewed by national evaluation committees

Projects chosen on the basis of innovation potential,
scientific excellence, relevance criteria, and national priorities

Most powerful HPC architectures for most challenging projects

Most appropriate supercomputer architecture selected

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 29 —W;
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Calls for Proposals for challenging supercomputing projects from all areas of Fience

DECI call 2005
51 proposals, 12 European countries involved, co-investigator from US)
30 mio cpu-h requested
29 proposals accepted, 12 mio cpu-h awarded (normalized to IBM P4+)

DECI call 2006
41 proposals, 12 European countries involved
co-investigators from N + S America, Asia (US, CA, AR, ISRAEL)
28 mio cpu-h requested
23 proposals accepted, 12 mio cpu-h awarded (normalized to IBM P4+)

DECI call 2007

63 proposals, 14 European countries involved, co-investigators from

N + S America, Asia, Australia (US, CA, BR, AR, ISRAEL, AUS)

70 mio cpu-h requested

45 proposals accepted, ~30 mio cpu-h awarded (normalized to IBM P4+)

DECI call 2008 (ending June 30, 2008)
66 proposals, 15 European countries involved, co-investigators from
N + S America, Asia, Australia
134 mio cpu-h requested (normalized to IBM P4+)
42 proposals accepted, 48 mio cpu-h awarded (normalized to IBM P4+)
ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 30 —7;
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Next-Generation e-Infrastructure

Convergence of
Bandwidth, Clouds, and Mobile
Devices
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New Powerful End-User Devices *, wcomins
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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

Asus R2H

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 32 —%;
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SAMBIAN
FOUNDATION

250 million phones shipped

250 different models since Symbian’s creation
2009

» Nokia acquires Symbian Ltd
* The Symbian Foundation
Is announced by the initial
board members.

100 million

Symbian Ltd was phones shipped

founded by Ericsson,

Motorola, Nokia and 2006
Psion to create
Symbian OS
1998 T
ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 33 s

Copyright © 2009 Symbian Foundation. Public
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GE:] @ ﬁ myspace

— Imagination ma noradi CI\
(D |  mghoat - obile
gemalto e o SYMSOURCE OmRON
A huge open initial community contribution...
Q
~ 20 million lines of code
~ 100 packages (= projects)
12 technology domains (~ top-level projects)
Existing support for 7 application processors and 5 basebands
Existing support for 10 run-times
W Ul Y ° = Xenient =
T y M
U W redbend o Punmsuncd %\é s 7
1 TECHLNY - software SaSken _ ‘y’”ﬂj"ia-iﬁiij_og|x'~
VEA 8 s ST Quucomw. T
AOL & Eﬁgflm:aslecnm Trusted Logic
ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 34 —z
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(code on the device)

Location Apps
Device
Mgmt Web
Apps AppS

Location Connectivity
Al L Device i
Personal Productivity Multimedia Runtimes Ul

Comms Mgmt MW Services Middleware & Web Middlewa

: MW MW re
Security Cgrarlltrarll 5 LA
MW MW

oS oS
(O : (O OS Data (O : . :
Runtime Personal
St i [l Location | Comms B comms N Connectivity Multimedia § Graphics

Personal
Comms

Apps

Multimedia
Apps

Productivity
Apps

Connectivity
Apps

Application

Middleware

OS

OS Base Services

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 35 el
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The Service Oriented Enterprise ¥

: Y%
Enterprise Internet %,
Service Digital Sy
. Pr?y.iders iti
L -
EEEEEEEEE FactOry/ D|g|tal
Warehouse :

EEEEEEEEE
OO
y - " \ EmEEEEEEE
- N S . Eamsaasae
EEEE i N

.......
Cocooooohooom PN AHAE AT - B ST - . e o

Courtesy: Robert Fogel, Intel
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Digital City Vision

Imagine a city...

) e .F?'r-'f._.i ., Al
‘we Wwor lj"fe & Play...

Courtesy Robert Fogel, Intel

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 37
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jim3 Does Intel own the images? If not, please replace.
jlmayerX, 3/1/2005
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Digital Education

Digital Home

Bridging the \ il o o
g gital Divide Safety & Security

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 38 i
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Today’s Digital Challenge ™« =z

fd

axs Shoping Woring Banking Multiple Identities

Wimax  WiFi Wired Cellular

Business Citizen

Incompatible Networks

Disconnected Agencies

................. ye

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 39



D
Value / Benefits
o

“Computing
I

‘Communication
SRRSESIS

W Distributed

Building the Digital City % e
»* percomputing
Today

» Applications

> Productivity

> Economic Dev

E-Gover ervices
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a A single, portable identity based
-- on strong security

supporting seamless access

A gateway to integrated e-Services
spanning multiple agencies

/ . Anintelligent infrastructure _

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA 41 —W;
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|ntegrating new devices, data and information sources
Cells, PDASs, smart sensors, sensor arrays, health monitors
Embedded in cars, engines, roads, bridges, clothes,...
Huge amount of datafor real-time analysis

Policies, SLAS, grid & cloud economy

Support organizational and societal structures, to bridge
political and social boundaries. . .

... very much like any other vital infrastructure,
e.g. roads, telco, water, electricity, etc...

ICCGI, August 23-27, 2009 Wolfgang Gentzsch, DEISA
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Thank You!

Merci!

gentzsch@rzg.mpg.de
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