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What I1s e-Science?

Science 1s enhanced science
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The what of e-Science

‘e-Scienceis about global collaboration
In key areas of science, and the next
generation of infrastructure that will
enable it

John Taylor , 2001
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The what of e-Science

- ‘e-Science 1s about time and location
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Independent global collaborative

experimental science via sharing of
facilities exploiting the next generation
of (Inter)national infrastructure that

Bob Hertzberger (VL-E) , 2003




The what of e-Science

WEB was about exchanging information

e-Science Is about sharing resources applying
Grid:

v Experimental facilities

v Data & Information repositories

v Application services
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The why of e-Science

e-Science will change the dynamic of
the way science is undertaken’

John Taylor , 2001

Pl
< |
© |
—
o
>




The Why of e-Science

Increased complexity of experiments
results in:

v More demands for multi-disciplinarity

v Increased amounts & distribution of data and
Information

v Increased complexity of:
v analysistools

v variety of data & information




Role e-Science In society

» |ncreased complexity of society

v Sclence Initiator of new solutions
v Solutions become part of data driven society

Distribution of data & information sources

Access towards more & larger variety of data &
Information (multimedia)




The How of e-Science

Multi-disciplinary activity between:
v Domain scientist
v ICT scientist
Combining human expertise & knowledge

{= Next generation infrastructure Is
differentiator

For usvia VL methodology

Virtual Lab AMs




Application Application Application
Specific Specific Specific
Part Part

Potential

Managem L BEEGE
of comm. & Manage M anagement

of comm. & of comm. &
computing computing computing

Harness multi-domaih distributed resources
AAALAL

| ] ]
E——
- - :

)

=

<L
a,|
@ |
—
=i
=




Application pull

Application Application Application
Specific Specific Specific
Part Part Part

Virtual Laboratory
Application Oriented Services
Gria¥ervices
Harness multi-domaih distributed resources
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Application |

Virtual Laboratory layer

Grid layer
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Application % pplicatioﬁ* |
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Virtual Laboratory layer

Grid layer
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End-user (l1Iness)

Application pull

Genomics/proteomics Genomics/pr oteomi

Bio-I nfor matics

VL
Application Oriented Services

Gridwervices
Harness multi-domain distributed resources
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Virtual Lab

End-user (l1Iness)

Application pull

Genomics/proteomics Genomics/pr oteomi

Bio-I nfor matics Bio-| nfor matics Bio-infor
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Medical Bio- D Food

Diagnosis & Informatics | rétce_ns(\:/ee Informatics
Imaging ASP e

VL
Application Oriented Services

Grid Services
Harness multi-domain distributed resources
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Simulated V ascular Reconstruction
(D<amp| e

Virtual Laboratory resources

 Smulated Vascular
Reconstruction in a Virtual
Operating Theatre
— patient specific vascular
geometry
— blood flow simulation
— pre-operative planning
* In cooperation with
Leiden University Medical
Center ' CT scanner
(LUMC, prof. Reiber) =

Simulated
bypass

Patient’ s vascular geometry

Virtual Laboratory experiment




Simulated V ascular Reconstruction
(Example)

Virtual Laboratory resources

____________________________________________________

"R l

i CT scanner  segment 3 flowsim  storage 1: VR system 3

L“""C\ 77777777 Y’A 777777777777 o (LUMC) (WTCW)

Data acquisition Data pr ocessing
rom CT-scanner Analysis &
& Visualization Visualization

v

-
P | storage i
\ : : | Vi Layer
! CTscanner segment- flowsim ™ |
| — — - 1
i\.ﬁ\i e |

| GridLayer /

funs on \ VR system !

Virtual Laboratory experiment

" Simulated
| bypass

Patient’ s vascular geometry
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The anatomy of a painting:
Scrutinizang Rembrandt in multi ple dimensions

The anatomy lesson of dr. Tulp, Rembrandt (1632), Mauritshuis, Inv nr. 146
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MACS:. Material Analysis of
Complex Surface

Data acquisition B pata acquisition Data processing
From Analysis &
M ass- Visualization
To metadata spectr oscopy Throughout the

database (vu) TCW Resources

]

Metadata Metadata

[\ Vilayer

genertion generation
(PCA) (PCA)
Improved Improved
L Exp.1 VL Exp.2 “
{5, Xp {} Xp mets:tjata met;ctiata - id Layer /Il‘

VL Result 3 VL Result 4

VL Result 1 VL Result 2

Metadata
correlation
anaysis
(CCA)

VL Exp.3 + 4




Principal Component Analysis Canonical Correlation Analysis

FTIR PCI 43.0% var i g
: °  TOF-SIMS PC1 6.1% var _FTIRCV115.9%var  TOF-SIMS CV1 5.6%
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Experiment 1 Experiment 2
Meta data Meta data
generation generation
VL Exp.1 (PCA) (PCA) VL Exp.2 Improved
metadata
Reduced =
metadata
set
VL Result 4

VL Result 1 VL Result 2

M etadata correlation
anaysis (CCA)

VL Exp.3 + 4




VLAM-G
Virtual Laboratory AMsterdam

. A collaborative analysis environment
for applied experimental science

Virtual Lab AMster




Objectives

e Enable VLAM-G users to define, execute, and
monitor their experiments
* Provide to VLAM-G users:
v'location independent experimentation,
v familiar experimentation environment
v'assistance during their experiments
v'Easy way to bring/port new/existing applications to
the Grid
- Developing application prototypes to check ideas
and to learn




Experiment Steps

designing the
. experiment

performing the
experiment
analyzing the

experiment results

‘ Success

Il © April 2002 - E. C. Kaletas H. Afsarmanesh




Realization Methods

Application layer

v Case studies

Virtual Laboratory layer

v Provides VLAM-G modules

v Offers an information management
system

. Grid Layer
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VIMCO: Virtual Laboratory
|nformation M anagement for
CO-operation

Assisting | nformation Federation

« VIMCO objectivesfor scientists:

v Assistant
v Enabler / Facilitator

 VIMCO objectivesfor VLAM-G:

v Service & Session | nformation Manager

b

Virtual Lab




Experiment Steps &
Difficulties

designing the
experiment

performing the
experiment

| nformation Organization!

: . ' |
L ogging I nformation/Datal analyzing the

experiment results

Approach to Data
Analysis and Tools!

Il ©April 2002 - E. C. Kaletas, H. Afsarmanesh




Experimentation in VLAM-G

Virtual Lab AMsterdam

Start
Portal

Connect
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[Process Flow Templatd
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VIMCO Server
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VLAM-G Experimentation
Environment Data M odel

¥

Xl
X
_ I
DNA micro-array Micro-beam = e
experiment experiment o ) _. |
Common aspects of Process and data flow
an experiment in an experiment

/ Process Flow Template
Annotationson an
experiment
Data Model

WHP-‘

Application databases




Assistant for Scientists
Information Presentatio

COMMENTATOR
[

Process-Flow Template
— Graphical representation of data e ements and S =
processing steps in an experimental procedure o
— Information to support context-sensitive assistance

Study

— Descriptions of experimental
steps represented as an instance of
a PFT with references to
experiment topologies

Xperiment T opology o
Graphical representation of self-contained dataprocessing \ |
modul es attached to each other in aworkflow &




Snapshot of the VLAM-G
experiment editor/viewer

I: Virtual Lab Topology Viewer
Experiment Edit Build

1LEIEN

DataReader
Datavwriter
HeadSlice

Load DBdata
Load DBdata-old
MRIScanner
MRItoNetCDF

VLftirtricks %

VisualNetCDF =

port_in (streaw@

SLftirtricks

LoadDEdata

A

calibrate FTIR

apodisation




Porting the Experiments to
the Grid

Experiment Editor allows the user to
attach a set of software modules to define |
the execution workflow.

RTS executes the modulesin
the workflow on the Grid in a
distributed manner using the
Globus tool kit

' |
lobus Services




Using VLAM-G toolkit

1= Virtual Laboratory Entry Point

1. User logs-on to VLAM e R
L] ~ J wEREEE Welcome the Virtual Laboratory prototype ##FeFE

n The Virtual Laboratary for experimental science
you are about to enteris the prototype of a
I W research project developed by the University of
Amsterdam and its partners
The Virtual-Laboratory project aims at developing

a platform allowing Scientists working at distributed = Grid Prozy Init ﬁl
sites to use all the resources (hardware and software) Edit
available at all sites to perfarm their experiments.

Password: [terieee |

Thanks for Choosing to use the Virtual Laboratory for

. -
your experiment. Please report any troubles, bugs to
vlam-g-am-announce@nikhef nl
[ Host name: [TS2.0asZ7.nikner.ni - ||

Welcome to the Virtual Laboratory ...

2. Select a service e | e

=\ . Web-based interface to [

Start PFT Viewer H Start PFT Editor \| Stap here AT

T

s Welcome Virtual Laboratory prototype = T

You have been identified a power-user, this means you have 0

you the right the change/update or created a new PFT )

Wi

Thanks for Choosing to use the Virtual Laboratory for i
YOUF experiment. Flease report any bugs to

vlam.support@science.uvanl W

P hyS | Cal d eV| ces : J_ tewemee e v e

| virtual Lab Process Flow Template Viewer
Study Edit Build

specialized-analysis software}***
e

Avalable Services Window W

Available Services

A
Hybridization PET R

iGrid2002 - MACS PFT T
MACS PFT - File Conversion TN
MACS PFT - Layer Analysis et
MACS PFT - Material Analysis R
MACS PFT - Sample Preparation T

Micro-Array Production PFT
Wew PFT -2

N
Cancel
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Conclusion

e-Science modd & work has to include whole
technology chain

v Application
v Virtua Laboratory
v Grid

Application cases provide feedback to generic
layer

Workflow analysis very useful to capture
knowledge

Content Management: VLAM-G middleware
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