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Introduction

– e-Science Centre formed in 2000 to support HPC needs for very large 
scale collaborative science for the Facilities

– Scientific Applications Group is the R&D wing also responsible for 
implementing technological solutions 
• HPC simulations

• Data analysis

• Metadata and ontology framework for data sharing

• High resolution visualisation of extremely large datasets

• Image reconstruction

• Trusted collaborations between VO

• OS level embedding of services



From data and compute to analysis on the 
Grid 

• Data management and Computation are well understood and well used. 

• The increased amount of resulting data cannot be handled by traditional data flow 
visualisation systems

• Need to support data exploration, moving away from visualisation

• E.g: single isosurface does not convey much, even though compute intensive

• E.g: 2 minute animation of OCCAM 1/12 deg data takes 2.5 days of computation

• E.g computational steering with user in the loop to control simulation is not 
possible

• E.g: scientists want to analyse their data, not just visualise

• Solution:

• Visualisation on the grid as an application in itself to support scalability, real-time, 
use of advanced techniques and access to advanced tools, processing data where 
it is generated or stored
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Requirements
– Scalability

– Real-time analysis

– Collaborative steering of simulations with real-time intervention and 
control

– Integration with simulations and observational data from other sources

– Interface with databases

– Interfaces to desktop PSE (Matlab, IDL etc)

– SOA based architecture to handle firewalls and standardised interface

– Interoperability

– Reuse

– A range of applications and users

All the above within the NGS environment



Data Analysis Grid

Researcher in office
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Collaborative 
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Interface for simulation, steering, collaborative 
visualisation and data analysis, embedded into a 

variety of tools that users already have

Data and compute resources, data from 
field and data from photos, camera, 

simulations

Seamlessly and securely interchanged to 
support computation, visualisation and 

analysis using grid protocols



Integrated Visualisation and Data Analysis 
Service at STFC

– Dedicated hardware configured to support multiple applications and 
users

– Redesigned compute intensive visualisation techniques to exploit
distributed, parallel, high performance resources

– Web services based interface to the software

– End to end user support

– Customisation of user data and applications

– Interface and display to grid services from a range of desktop tools such 
as Matlab, IDL.



Schematic Overview of STFC Advanced 
visualization on the Grid
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Leading projects that support scalable 
visualisation

–Dedicated HP visualisation systems such as SGI Onyx with Visualizer

– AVS based advanced multi-pipe and parallel HP visualisation algorithms, 
software and technical consultancy from Manchester University

– IRIS Explorer, AVS, ParaView, PV3

– CoreGrid’s GVK for immersive reality applications

– RAVE

– eViz

– Reality Grid

– Visualisation portals

– STFC visualisation services
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NGS STFC VisCluster : Hardware

• 17 dual processor node

– 3 new multi core GPGPU nodes

• Infiniband Interconnect with 4GBps and 
1GBps network connection to NGS RAL 
node.

• NVIDIA Quadro FX card in each node.

• High speed access to NGS RAL storage.

• 3x2 panel display wall.
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NGS STFC VisCluster : Software

• VTK, ParaView, IRIS Explorer, IDL and in-house 
software for visualisation

• Chromium, VirtualGL and VRJuggler for tiling, 
graphics data marshalling and device configuration 
and use

• STFC’s own parallel visualisation services
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Integrated Services - Integrative Biology 
Interface•An integrated grid 

framework for computational 
and experimental biology to 
study disease processes

•EPSRC funded, 
international

•Services include: 
– job management

– data management

– workflow

– visualisation and 
image processing

– Server side data 
handling

– computational steering

– FLTK interface

– Integration of 
application specific 
toolkits
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Applications
SXD 2002

•Analysis and data fitting for Single 
Crystal Difractometer

•Fits experimental data to a 
Gaussian

•Serial code and GUI in IDL

•Performance profiled

•One module grid enabled with 
parallel Fortran

•Job submission

•Interface through IDL

•Directly uses CoG toolkit

•Scales very well, nearly linear.



Advanced visualisation & Image processing
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Cancer segmentation
Sample images:

after 1 day after 5 days

after 10 days after 17 days
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Cancer segmentation
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Cancer segmentation



Advanced visualisation & Image 
processing
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3-D Stent reconstruction

What is a stent?
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3-D Stent reconstruction

Example slices: artifact
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3-D Stent reconstruction

Program screen:
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3-D Stent reconstruction

Program screen:
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Simulation & fitting with Matlab 
interface



Parallel Parallel coordinates for PP
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Thank You

Register to VisCluster
@ 

http://sct.esc.rl.ac.uk/viscluster/user.html


