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What is Science Studio?

Science Studio is a web portal, and
framework, that provides scientists with a
platform to collaborate in distributed
teams, and to remotely access the
resources of research facilities.



What is Science Studio?

 Experiment Management

 Experiment (Meta-)Data Model

 Scheduling and Allocation of Remote Access

 Organization and Sharing of Experimental Data

 Remote Access

 Data Acquisition Resources (ie VESPERS)

 Data Processing Resources (ie SHARCNET)

 Access Control and Security

 Rich Web Application
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(Meta-)Data Model

 Project

 Top level organizational unit

 Persons (Team of Collaborators)

 Samples (ie Meteorite or X3454)

 Session

 Allocation of a resource to a project

 Laboratory (ie VESPERS)

 Experiments

 Sample (those associated with the project)

 Instrument (ie Microprobe Endstation)

 Technique (ie XRF or XRD)

 Scan

 Experimental data file location and format

Project

Session

Experiment

Scan



Web Portal – Login



Web Portal – Home



Web Portal – Session



Web Portal – Session



Web Portal – Scan



VESPERS Beamline

Very Sensitive Elemental and Structural 

Probe Employing Radiation from a Synchrotron

 Bending magnet (6 to 30keV)

 Microprobe endstation (~2 micron)

 CCD Area Detector

 2084 x 2084 (~8MB)

 X-Ray Diffraction (XRD)

 Silicon Drift Detector

 Four Elements

 X-Ray Fluorescence  (XRF)



VESPERS Microprobe Endstation

CCD Detector (XRD)
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SHARCNET

 Consortium of 17 Ontario research and education 
institutions that share a network of high 
performance computers.

 Connected by Ontario Research and Innovation 
Optical Network (ORION)

 Dedicated hardware at 
University of Western 
Ontario (UWO)

 Pseudo-realtime
processing of diffraction 
images using Cell
microprocessors

ORION





Remote Access Architecture
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VESPERS

(EPICS)
Beamline Control Module

Beamline Control Module (BCM)

 Logical and physical separation of business logic and control logic

 Virtual device abstraction that provides independence from low-level control system

 Virtual devices can be logically organized into a device hierarchy using XML configuration

 Communication with external applications using two message queues
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Data

Processing

Service

Web Server

 Tools: Spring (MVC), iBATIS (ORM), JSecurity (Apache Shiro), Apache Tomcat

 Divided into two parts: the Core application and the VESPERS beamline application.

 Core application is responsible for providing access to the Experiment Model.

 VESPERS application is responsible for remote control of the VESPERS beamline.
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 Pseudo-realtime data processing of XRD data
 100 x 100 data points is ~80GB of image data



Data Processing Service

 File Monitor Service

 File system event notification through HTTP

 Using native inotify with inotify-java library

 File Transfer Service

 Simultaneous TCP connections.

 Asynchronous client using non-blocking I/O.

 Start transferring multiple files with one request

 File range transfer over multiple connections

 File content compression using gzip



VESPERS Web Interface

 Rich web interface to the VESPERS beamline
 Ext JavaScript framework provides GUI elements
 Designed to be used over commodity internet

 Developed for the Firefox web browser
 No additional plug-ins or extensions
 Known to work with other browsers
 Requires the canvas tag

 Only one user has control at any time



Beamline Setup



XRF (X-Ray Fluorescence) 



XRD (X-Ray Diffraction)



Beamline Hutch Cameras



Experiment Setup



Experimental Data
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