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Introduction

Presentation overview  

Œ Introduction to GRIDs (will skip it)
Œ Who are the users of GRIDs?
Œ ENACTS project
Œ Grid user questionnaire
Œ Various GRID models
Œ Requirements and capabilities
Œ GridLab project and its user community
Œ Summary
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Grid Users

• The heroes of this talk are grid end users,
• Users (and their apps) are the reason for a grid!
• They will not write programs
• They will use grid-enabled applications (e.g.

chemistry packages, climate models, collaborative
engineering packages) that make use of grid
resources and services

• As such, they have certain requirements on their
tools in terms of reliability, predictability,
confidentiality, usability etc.
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End users

• Users are our (HPC providers’) customers!
• Users are critical success factor for grids,
• Importance of users’ requirements and

expectations,
• Importance of communication with users

and dissemination of information,
• User Grid services
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Main interests of users

• Simple: what is the grid?
• What can a grid offer? What kind of

problems is it good for?
• What can I do with a grid that I can not

do without?
• What are the high level services and

policies?
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ENACTS Project

• European Network for Advanced Computing
Technology for Science (The ENACTS Co-
operation Network)

• Co-operation of HPC Large Scale Facilities
(LSF) funded by the DGXII's IHP programme
and key user groups,

• The aim is to evaluate future trends in the
way that computational science will be
performed and the pan-European
implications

• Coordinated by EPCC
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ENACTS participants
Centre Role Skills/Interests

EPCC IHP-LSF particle physics, materials science

ICCC Ltd User optimisation techniques, control engineering

UNI-C LSF statistical computing, bioinformatics, multimedia

CSC User meteorology, chemistry

ENS-L Society computational condensed matter physics,
chemistryFORTH User computer science

TCD User particle physics, pharmaceuticals

CINECA IHP-LSF meteorology, VR

CSCISM User molecular sciences

UiB IHP-LSF computational physics
PSNC User computer science, networking

UPC IHP-LSF meteorology, computer science

FORTH User computer science

NSC User meteorology, CFD, engineering
ETH-Zurich LSF computer science, physics
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ENACTS questionnaire

• Joint Scientific/Technological Activities and
Studies – Grid Service Requirements

• Objective: find out what users want...
– To better understand user needs,
– Study of the level of awareness
– What are users’ expectations and requirements

regarding Grids?

...in order to give the recommendations to policy
makers and grid developers
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Methodology

• By invitation only,
• Addressees: group leaders from such

areas as: computational science and
engineering,

• The objective was: 50 surveys, ended up
with 84 responses from group leaders

• National/european coverage
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ENACTS questionnaire
coverage
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Questions

• The group and leader info,
• Awarness (5 main categories of grids)

– Basic grid portal computing,
– Advanced portal computing,

– Small scale grids,
– Toolkit approach,

– Internet computing
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Questions

• User profile,
• Application profile,
• Infrastructure,
• Security and services,
• Future needs
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Categories of grids

• Basic grid portal computing
– eg. EPCC’s MHD portal, HPCGrid Portal

• Advance portal computing
– ASC Portal (Cactus Portal)

• Small scale grids (LSF, PBS, Condor)
• Toolkit approach (Globus, Legion, Unicore)
• Internet computing (Entropia, SETI@home)

and peer-to-peer computing (Napster,
Gnutella etc.)



Cactus Computational Toolkit

Science, Autopilot, AMR, Petsc, HDF, 
MPI, GrACE, Globus, Remote Steering...

Advanced Portal Computing
A Portal to Computational Science

1.  User has
science idea...

3.  Selects Appropriate Resources...

5.  Collaborators log in to monitor...

4.  Steers simulation, 
monitors performance...

2.  Composes/Builds
Code Components
w/Interface...

There are a lot of  generic
users that need this technology
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User’s View ... simple!

Portal to choose 
resources
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•  Connects 7 sites

•  HPC/HPV infrastructure

•  Heterogeneous environment

•  Internal projects

THE POLISH NATIONAL LSF CLUSTERTHE POLISH NATIONAL LSF CLUSTER

„Small” scale grid (LSF-based)
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n  EGrid Testbed
l Cactus worm
l Dynamic grid

computing
l 12 sites
l Globus
l Presented at

SC2000

Toolkit approach
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Size ans scope of research
groups
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User awarness
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Prior Experience of Grid
Enabling Technologies
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Usefulness of various grid
models (all respondents)
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Usefulness of various Grid
models (experienced users)
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Requirement for interactive
access

Yes
44%

No
20%

Do not know
31%

No Response
5%

Œduring the development cycle: compilation, debugging, tuning,
validating;
Œfor accessing and processing data;
Œfor interactive visualisation and computational steering;
Œrequired by some applications such as CAD packages, MSI products,
Matlab;
Œfor access to some services;
Œto build confidence in Grid environments;
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Preferred Scope of
Computational Grids
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Importance of added Grid
services
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Grid middleware services

• Do not care (transparency),
• Must be easy to use,
• Robust,
• Reliable

User requirements
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Job submission

• Run where my job will start/run soonest / fastest

• Run where my job will finish by <deadline>
• Run where cpu is least loaded

• When will my job finish?
• Shortest wait time

• How much will it cost to run my job?
(Computational Economy)

• Resource reservations

User requirements
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Security

• Transparent,
• Login just once,
• Data,
• Transmission,
• Future: intrusion detection systems

User requirements
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Grid User Services

• User Information and Tools
• User Account and Allocation Procedures
• Education and training
• Help Desk
• Support Staff Information and Tools
• Measuring success
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Grid User Services

• User Information and Tools
– Provision of important information and tools to

enable the use of a grid
– Debugging, performance analysis tools
– Methods of delivery of information and tools

• User Account and Allocation Procedures
– Manual procedures
– Automatic procedures (eg. Virtual User Account

System)
• Security isues

– This still needs to evolve
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Grid User Services

• Education and training
– How to use a (particular) grid?

– On-line and in-person training

• Help desk process
– Day-to-day assistance to the users,
– How  to submit and handle user contancts

– Trouble-ticket system could be a solution
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Grid User Services

• Support staff information and tools
– Information resources needed to assist in

determination and resolution of problems
• Knowledge base, administration potals, system

scheduling information (policies),

– Problem determination tools,
• Debugging, performance monitoring and

process/job monitoring tools,
• Web-based Grid user support portals
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Grid User Services

• Measuring success
– Qualitative: evaluation of user feedback,

• Surveys, user groups,

– Quantitative: Statistics/Analysis of Tickets
• to determine the quality of the support provided
• How many problems have been resolved,
• „repeat events” information

• More info on the User Services at:

www.gridforum.org (User Services WG)
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Global Grid Forum Status
• Participation is Increasing

– Since June 1999 - 5 Major Workshops in US, 2 in Europe
• GF5 in October: 190 participants, 110 organizations, 11 countries

– Mailing lists: 700+ individuals from 200+ organizations, 30+
countries

• How To Participate
– Get informed and participate in electronic discussions
– GGF3 in Rome (7-10 October 2001)

• Work is getting done
– Working Groups, Research Groups,  Working Drafts

•  How to Contribute
– Help increase application teams participation
– Bring your implemented solutions/attempts into discussions
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Users at GGF

• Applications and Testbeds WG (driven by
Europeans)

• GRID User Services  WG
• GRID Computing Environments  WG
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Global Grid Forum History

GF BOF (Orlando)

GF1 (San Jose — NASA Ames)

GF2 (Chicago — iCAIR)

EGrid and GF BOFs (Portland)

GF3 (San Diego — SDSC)

EGrid1(Poznan — PSNC)

GF4 (Redmond — Microsoft)

eGrid2 (Munich — at Europar)

GF5 (Boston — Sun)

Global GF BOF (Dallas)

1999 2000

Asia-Pacific GF Planning (Yokohama)
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Global Grid Forum 2001
GGF1 (Amsterdam)  March 4-7, 2001
w/ European Data Grid “Kickoff” (March 7-9)
Hosts: Amsterdam Science and Technology Center

GGF2 (Washington, DC)
July 15-18, 2001

GGF3 (Rome)
October 7-10, 2001
Details at website

2001 2002

GGF4 (Toronto)

GGF5 (Edinburgh)
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GridLab – Grid Application
Toolkit and Testbed

• User and Grid Application Developer
oriented

• Project in the final stage of negotiations
• Budget: 6MEuro (5086k funded by the EC)
• Mixture of grid users, application

developers, grid developers and vendors
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GridLab participants
• Pozna  Supercomputing and Networking Center, Poland (PSNC) –

Project Coordinator,
• Albert Einstein Institute (AEI), Germany,
• SZTAKI, Hungary
• Masaryk University, Czech Republik,
• University of Lecce, Italy
• Konrad Zusse Centrum (ZIB), Germany
• Vrije University, Netherlands,
• Sun Microsystems, Germany
• Compaq EMEA, France
• University of Athens, Greece
• In co-operation with

– Argonne National Laboratory (Ian Foster’s group)
– ISI (Carl Kesselman’s group)
– University of Wisconsin (Miron Livny’s group)

• 2 subcontracting sites provide additional testbed resources
• Many other partners will work unfunded (GGF Apps WG connections)
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GridLab user community

• Gravitational wave detection and analysis
• Numerical relativity (black hole collisions)
• Other simulation-based users



43

Issues and key objectives
• Co-development of Infrastructure and Applications

– Application driven grid technologies,
– Easy and efficient use of Grid resources in a real user

environment,

• Dynamic Grid Computing
– Application awareness of the changing grid environment

• Investigate various user scenarios,
• Design and develop a Grid Application Toolkit,
• Simultaneously enhance real applications for the

Grid,
• Test the Grid-enabled applications on real test

beds,
• Design and develop user application portals
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GridLab scenario (1)
• Routine realtime analysis of gravitational wave

data from the Hannover detector identifies a
burst event, but this standard analysis reveals no
information about the burst location.

• To obtain the location, desperately required by
astrophysicists for turning their telescopes to
view the event before it fades, a large series of
templates must be cross-correlated against the
detector data.

• An Italian astrophysicist accesses the GEO600
Portal, and using the performance tool finds that
3 TFlops/s is needed to analyze the 100GB of
raw data in the required hour.
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GridLab scenario (2)
• Local resources are insuficient, so using the brokering tool,

she locates the fastest available machines around the world.
• She selects five suitable machines, and with scheduling and

data management tools, data is moved, executables created
and the analysis starts.

• In an Edinburgh bar, twenty minutes later, an SMS message
from the portal's notification tool, informs her that one
machine is overloaded, breaking the runtime contract.

• She connects with her PDA to the portal, and instructs the
migration tool to move this part of the analysis to a different
machine.

• Within the specified hour, a second SMS message tells her
analysis is finished, and the resulting data is now on her local
machine. Using this location data, observatories are able to
find and view an exceptionally strong gamma-ray burst,
characteristic of a collision of neutron stars.
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Cactus Worm
Illustration of basic scenario

• Cactus simulation (could be anything) launched from portal
• Queries a Grid Information Server, finds available resources
• Migrates itself to next site, according to some criterion
• Registers new location to GIS, terminates old simulation
• User tracks/steers, using
http, streaming data, etc...…

If we can do this, much of what
we want can be done!
• Need to work closely with Grid
Infrastructure developers to do this!
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GridLab user requirements
• Large scale simulations too big to fit on any

current supercomputer,
• Friendly code composition tools to build the

parameter files,
• Performance prediction tools,
• Dynamic brokering services,
• Scheduling and data management,
• Dynamic grid monitoring,
• Remote access tools to visualize data,

monitor performance and simulation
properties, interactively steer the simulation
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Grid Application Development
Toolkit

• Application developer should be able to build
simulations with tools that easily enable dynamic grid
capabilities

• Want to build programming API to easily allow:
– Query information server (e.g. GIIS)

• What’s available for me? What software? How many processors?
– Network Monitoring
– Decision Routines (Thorns)

• How to decide? Cost? Reliability? Size?
– Spawning Routines (Thorns)

• Now start this up over here, and that up over there
– Authentication Server

• Issues commands, moves files on your behalf Data Transfer
• Use whatever method is desired (Gsi-ssh, Gsi-ftp, Streamed HDF5,

scp…)
– Etc…
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Remote Viz and Steering
Must be able to watch/control any simulation

live…

Remote
Viz
data

Remote
Viz data

HTTP

HDF5

Amira

Any Viz Client:

LCA Vision, OpenDX
Changing any steerable parameter
•  Parameters
•  Physics, algorithms
•  Performance
•  User Preferences
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Dynamic Distributed Computing
• Static grid model works only in special cases

– Must make apps able to respond to changing Grid environment...

• Many new ideas
– Consider:  the Grid IS your computer:

• Networks, machines, devices come and go
• Dynamic codes, aware of their environment, seeking out resources
• Rethink algorithms of all types
• Distributed and Grid-based thread parallelism

– Scientists and engineers will change the way they think about their
problems:  think global, solve much bigger problems

• Many old ideas
– 1960’s all over again
– How to deal with dynamic processes
– processor management
– memory hierarchies, etc
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GridLab:  New Paradigms for
Dynamic Grids

• Code should be aware of its environment
– What resources are out there NOW, and what is their current state?
– What is my allocation?
– What is the bandwidth/latency between sites?

• Code should be able to make decisions on its own
– A slow part of my simulation can run asynchronously…spawn it off!
– New, more powerful resources just became available…migrate

there!
– Machine went down…reconfigure and recover!
– Need more memory…get it by adding more machines!

• Code should be able to publish this information to central
server for tracking, monitoring, steering…
– Unexpected event…notify users!
– Collaborators from around the world all connect, examine

simulation.
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GridLab is the users’ project

• Close co-operation with users,
• Users will gain a new Grid programming

environment ...
• ... which will enable them to write grid

enabled application much more easier
etc.
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Summary

• Users and grids need both each other...
• ...users can survive without grids, but

not viceversa
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Announcement

• Thanks to:
– Jean-Christophe Desplat,

– Mario Antonioletti,
– other people from EPCC involved in ENACTS
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More info

• www.epcc.ed.ac.uk/ENACTS/
• www.gridforum.org
• www.gridlab.org
• www.man.poznan.pl


