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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?

O Experiment Management
m Experiment (Meta-)Data Model
m Scheduling and Allocation of Remote Access
m Organization and Sharing of Experimental Data

O Remote Access
m Data Acquisition Resources (ie VESPERS)
m Data Processing Resources (ie SHARCNET)

O Access Control and Security

O Rich Web Application






(Meta-)Data Model

O Project
m Top level organizational unit
m Persons (Team of Collaborators)
m Samples (ie Meteorite or X3454)

O Session
m Allocation of a resource to a project
m [aboratory (ie VESPERS)

O Experiments
m Sample (those associated with the project)
m Instrument (ie Microprobe Endstation)
m Jechnique (ie XRF or XRD)

O Scan
m Experimental data file location and format
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Web Portal - Login >
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Web Portal - Home o

w Science Studio - Mozilla Firefox
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I Web Portal - Session )

0 Science Studio - Mumlli-ﬁrefox - e -

File Edit View History Bookmarks Tools Help
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Lﬂ Project_One .
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m Sim_Project Proposal ID: | 12-3021 |
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Web Portal - Session )
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Web Portal - Scan

@) Science Studio - Mozilla Firefox =y @l&]
File Edit View History Bookmarks Tools Help
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. - , . Logged in as: maxweld
cience > Settings Logout
/ B ]

Project Navigator = YT “Current item |
= A j
] u Project_One

_ﬂuo.emo_p.roject 2800 | ! ! | ! ! ! ! | Scan Name: | 3real
@ (L] Sim_Project Data URL: | /home/scstudio/scanData/scan_281/
ﬂutest_queue 2600 | . ;
2 arameters: | # -
B 5 CAMARTE wiskt 400 | #Tue Sep 28 19:19:51 CST 2010
@ ] Demo_Project datafileBase=scanData.001
@ (L] Tom_Ks_Project 2200 | nPointsY=10 ¥
@ ] Project Two | Start Time: | 09/28/2010 19:19:52
) Demo_Project_1 ! I | ] | ! I I I )
@ HIBM_Projed 200 End Time: | 09/28/2010 1(_1:31:59
ﬂulinru_and_Pans_Projed 1800 | T | I I I | | | Scale: | finear vw
@ [ Test_Project . : —
() Nanofab_Project 1600 | ' ' i i scan paint:[scanpont_001 002 i
@ [[]Hong_Cavell_Project | | m
=] uFlemming_Fuller 1400 | -
& (& Team 1200 Lo
(=) &) Samples
New_Lovina 1000 |
Old_Lovina ‘I
4 New Sample 800 I
= &5 Sessions | | I
3 ‘JjVESPERS_LOvina 600 Il
= &5) Experiments 400 ﬁ; !
ﬂ‘)NLov_xrf I i; f}
= () demo_area 200 P
= &5 Seans 0 i ‘j U .
areal 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000
area2
B () spot?

Done ,}b m'




I VESPERS Beamline )

<_)

C
Very Sensitive Elemental and Structural
Probe Employing Radiation from a Synchrotron
0o Bending magnet (6 to 30keV)
O Microprobe endstation (~2 micron)
BVIIT BM
o CCD Area Detector T NN
m 2084 x 2084 (~8MB) ;’)’(‘F’:"@B
m X-Ray Diffraction (XRD)
BioXAS
o Silicon Drift Detector
m Four Elements — 11 VESPERS
m X-Ray Fluorescence (XRF) =7~ Z/
///;// Ij CMCF#1
SMREIXS Qs CMCF#2




VESPERS Microprobe Endstation S

CCD Detector (XRD)
Microscope




SHARCNET <

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

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

O Dedicated hardware at
University of Western
Ontario (UWO)

O Pseudo-realtime
processing of diffraction
images using Cell
MICroprocessors
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Remote Access Architecture

WEB BROWSER
@ANYWHERE

e

SHARCNET
@UWO
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JEE Web Server
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VESPERS
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JMS / AMQP

Network
File System

Beamline
Control
Module

ActiveMQ




I Beamline Control Module (BCM) :

o Logical and physical separation of business logic and control logic
o Virtual device abstraction that provides independence from low-level control system
o Virtual devices can be logically organized into a device hierarchy using XML configuration

o Communication with external applications using two message queues

VESPERS
(EPICS)

Beamline Control Module

1

ActiveMO0




Web Server (Z@/

o Tools: Spring (MVC), iBATIS (ORM), JSecurity (Apache Shiro), Apache Tomcat
o Divided into two parts: the Core application and the VESPERS beamline application.
o Core application is responsible for providing access to the Experiment Model.

o VESPERS application is responsible for remote control of the VESPERS beamline.

IMS / AMQP
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I Data Processing Service )

C
O Pseudo-realtime data processing of XRD data
O 100 x 100 data points is ~80GB of image data
Data
SHARCNET ﬂ‘ > Transfer
@UWO ‘ Client
Web Server

File Data

Monitor Transfer
. Network
Service File System Server

f=tengy jetey://




Data Processing Service

O File Monitor Service

m File system event notification through HTTP
m Using native inotify with inotify-java library

O File Transfer Service
m Simultaneous TCP connections.
m Asynchronous client using non-blocking I/0O.
m Start transferring multiple files with one request
m File range transfer over multiple connections
m File content compression using gzip



VESPERS Web Interface

O Rich web interface to the VESPERS beamline

m Ext JavaScript framework provides GUI elements
m Designed to be used over commodity internet

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

O Only one user has control at any time



Beamline Setup

. Logged in as: maxweld
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XRF (X-Ray Fluorescence)

@ JProject_One
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XRD (X-Ray Diffraction)
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I Beamline Hutch Cameras
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Experiment Setup
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Experimental Data
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