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1 
What’s the Grid?
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Some Popular Definitions

• You're able to get what you want, when you want it.

• You don't have to concern yourself with the infrastructure, 
the resources simply appear on demand.

• You pay only for what you use, as reflected on your monthly bill.
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What is “The Grid”?

[The Grid] “intends to make access to computing power, 

scientific data repositories and experimental facilities 

as easy as the Web makes access to information.“

Tony Blair, 2002

Web = HTML
Grid = ???
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Grids

• Grids are large
o in terms of potentially available resources

• Grids are distributed
o substantial latencies in moving data, may dominate application runtime

• Grids are dynamic
o resources may change during the lifespan of an application

• Grids are heterogeneous
o form and properties of sites (nodes) may differ significantly

• Grids are across boundaries of organizations
o access policies differ at different sites

• Grids should be scalable, fault-tolerant, and self-organizing
o must redesign, based on peer-to-peer technique

CS 
experts
needed

!!!
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Grid Applications

collaborative design,

data exploration, education

data assimilation: particle physics 

analysis, sky survey

medical instrumentation,

network-enabled solvers

parameter studies:

chip design, cryptographic problems, 

rational drug design, …

large scale simulation jobs:

ab initio chemistry, earth modeling, ..

ExampleCharacteristicsCategory

support communication or 

collaborative work between multiple 

participants

Collaborative 

synthesis of new information from 

many or large data sources
Data intensive 

remote resources integrated with local 

computation, often for limited amount 

of time

Interactive / on-demand 

harnessing many otherwise idle 

resources to increase aggregate 

throughput

High-throughput 

very large problems needing 

lots of CPU, memory, etc.
Supercomputing

adapted from: I. Foster, C. Kesselman, The Grid - Blueprint for a New Computing Infrastructure, Morgan Kaufmann, 1999
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The Typical Grid Job

Common Misconception: Grid jobs are jobs that are decomposed 
(i.e. parallelized) over many processors in the Grid.

Rather, typical Grid jobs are
• parameter studies: 1000s of slightly varied parameters create 1000s of 

simulation jobs

• job mixes coming from 1000s of users at universities, institutes, industry

• eventually there will also be newly designed, Grid-aware applications:
o on-demand & real-time
o adaptive & dynamic
o complete workflows & workbenches
o collaborative computing frameworks



9Alexander Reinefeld, ZIB Berlin

The Three Grids

Service Grid

OGSA

Resource Grid

Information 
Grid

SOAP, WSDL, UDDI

XML

network computingstorage

HTML

file sharing

web

access, usage publication of meta information
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3
Techniques & Standards:

WS, OGSA, OGSI, WSRF
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Web Services

The famous XML-family

• WSDL (Web Services Description Language)

• UDDI (Universal Description, Discovery and Integration)

• SOAP (Simple Object Access protocol)

• … and other members
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Web Services vs. Grid Services

OGSA
Open Grid Service Architecture

proposed at GGF 2002,

„physiology “ paper

Significant implications for how services are managed, named, discovered, and used!

Web Services address 
discovery & invocation 
of persistent, stateless

services.

Grid Services
support 

transient, stateful
service instances. 
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OGSI Components and their Interplay

Registry

Handle 
Resolver

Client
Grid Service

Instanz
(Zustand)

1. Factory
suchen

nicht in OGSI spezifiziert

dauerhafte Handles

3. Eintrag eines 
neuen Handle

4. Neue Dienstinstanz
meldet sich an5. Aufruf

kurzlebige Handles

2. Auftrag zur 

Instanziierung

Factory
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Major Concerns about OGSI – Transition to WSRF

• Too much stuff in one specification
à family of composed standards

• Does not work well with existing Web services tooling
à better integration with WS

• Too “object oriented”
à distinguish between service and stateful resource
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WSRF Components and their Interplay

Web

Service

Interface

WS Resource

runtime 
environment

R

WS Resource

context A

context B

discovery,
interaction

introspection status 
notification

status:

Sstatus:

initial endpoint 
reference
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Convergence (?)

Grid

Web

“The definition of WSRF means that Grid and Web communities 
can move forward on a common base.” [Ian Foster 1/2004]

WSRF

Started 
far apart 
in apps 
& tech

OGSI

GT2
GT1

HTTP
WSDL, 

WS-*

WSDL 2,

WSDM

Have been
converging 
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3 
Perspectives: Concepts for 

Next Generation Grids (NGGs)
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Transparency by Virtualization

Supercomputer

PC-Cluster
Archives

Analysis

Experiments

PC-Cluster Supercomputer
Scientist/user

Archives

Today: 
Monolithic, 
vertically integrated, 
proprietary solutions.

M
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w
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e

Supercomputer

PC-Cluster
Archive Analysis

Experiment

PC-Cluster Supercomputer

Scientist/user

Archive

Analysis

Tomorrow:
Flexible, adaptable, 
interchangeable 
“one-stop-shop” solutions 
via standard interfaces.
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Virtualization

„The NGG will virtualize the notion of distribution in computing, storage and 

communication over unlimited resources.“ [NGG expert group 6/2003]*

Grid Nodes 

• will be atomic units forming abstractions over resources. 

• will be able to provide services, functions or even new concepts that are 
unknown to the clients.

• will be able to organize on the fly to provide functionality and behavior 
that none of its individual members has.

*) Next Generation Grids: European Grid Research 2005-2010, Expert Group Report, June 2003, www.cordis.lu/ist/grids/
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NGG Research Topics

(1) Scalability
o We need scalable methods for naming, discovering, accessing, maintaining, ..

(2) Reliability
o Complexity of the Grid must not translate into more complex failure modes.
o We need models for fault tolerance, QoS, execution, transactions, ...

(3) An Autonomic Grid
o is aware of its environment

o is able to (re-)configure itself

o seeks to optimize its behavior to achieve its goals

o is able to recover from malfunction

o is able to protect itself against attack
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NGG Research Topics

(4) Persistence
o need personal / local / global persistence, 
o need to audit trails over transient states, 
o need reproducibility, ...

(5) Security and trust across multiple administrative domains
o need new languages and models for reasoning about security: 

authentication, authorization, integrity, confidentiality, non-refutation, …

(6) Openness to a Wide User Community, Pervasive and Ubiquitous
o synchronization of information, dealing with interrupted connections, 

transactional integrity, support of person-centric views, …
. . .
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4 
D-Grid and E-Science
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One D-Grid?

Medicine Grid

DINI Grid

Climate Community Data Grid

. . .

No! D-Grid = many overlay grids, probably on a common technological basis.
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Grid Computing in Deutschland: D-Grid

• 100 Mio. € BMBF-Förderung für 5 Jahre

• Erste Ausschreibung (22 Mio.)
o 3 – 5 Community Projekte
o 1 Integrationsprojekt

• Ziel: E-Science in Deutschland etablieren

E-Science ist die zeit- und ortsunabhängige kollaborative Nutzung 
wissenschaftlicher Ressourcen auf der Basis zukünftiger Infrastrukturen.

Eingereichte Projektskizzen
3 Astro- und Teilchenphysik
6 Comp Science und Engin.
3 Medizin und Bio
2 Klima und Earth-Sc.
1 HPC
4 Info- und Wissensmgmnt
2 Geistes/Sozialwiss.
2 Hochschulumfeld
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Warum E-Science?

Zunehmende Komplexität der F&E erfordert interdisziplinäre
Zusammenarbeit.

Explodierende Datenvolumina erfordern verteiltes Datenmanagement
und rechenzeitaufwendige, komplexe Datenanalyse.

GridGrid EE--ScienceScience

drives

provides 
infrastructure
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