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Presentation Overview

—> Introduction — context and motivation

—> Common Instrument Middleware Architecture (CIMA) Overview

—> USyd Contributions to CIMA Development
[—> Use of a Virtual Instrument Model

—> Couple of Little Videos
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Australian Synchrotron



Australian Microscopy and Microanalysis Research Facility
(AMMRF)
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DNA transcription ‘caught in the act’

2006 Nobel Prize



CIMA: Common Instrument Middleware Architecture

Rick McMullen: “We need a uniform way to describe, locate
and access a broad range of instruments and sensors.”

» Major shared research facilities
 Laboratory instruments
* Field instruments
» Robotic systems

» Sensor networks A B A W gnhh

********



Common Instrument Middleware Architecture (CIMA)

—>. Elegant, general and re-usable model for instrument access through
‘abstraction’. Adaptable to different instrument settings. Facilitates
code reuse. Basis for a standardised implementation/deployment
system, and a common programmable interface

—> Flexible and extensible with modular use of plug-ins

—) Standard and reusable methodology to enable and embed instruments
as addressable Web and Grid resources with the use Web services .
Remote acces, management and processing using Web services.

Facilitate the integration of instruments and sensors (e.g. as real-time data
sources) into a Grid environment with Web Services interfaces

— Message oriented architecture based on XML messages (parcels) defined
wrt schema and sent via channels. Easy to extend, adapt, maintain the use
of parcels. Single method - receive parcel.

—» Production of metadata as close to instruments as possible and facilitate
the automatic harvesting of metadata
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CIMA Instrument Service
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Contributions from University of Sydney ..

Development of instrument control via CIMA — architecture extension —
synchronous and asynchronous channels — new parcel types.

Plugin development — including plugin control

Use of AJAX and Pushlets to enable ‘real time’ data push from the
instrument to the client.

Image processing/conversion - proprietary format into JPG for Web
display. Push-pull model for large data (image) transfer.

Collaborative image viewing

Virtual model and simulation — use of X3D
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Virtual Instrument Use:

A low-bandwidth, interactive and readily
interpreted view of the current state of the
instrument (updated by Pushlets).

Offsets ‘dark lab’ problem

Visually assess collection safety or viability

Safely test new remote access services
Safe auto collision map determination

Safe means of training users

Use ISO standard and XML schema based
X3D virtual model format. Can be externally
scripted by javascript.
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STAC - STrategy for Aligned Crystals - Object Oriented
Software for Automated Kappa Collections.

Sandor Brockhauser, EMBL Instrumentation Group at the
European Syndhrotron Radiation Facility

£ STAC/BEAMLINE_DESCR/VBCM. dat

File:STAC/BEAMLINE _DESCRIidevicesimainframe_hluewtl; STACBEAMLIMNE_DESCRIdevicesiphiwrl, STACIBEAMLINE _DESCRIdevices

N N




A Collision in Real Space ...




Collision map building using a virtual instrument.
STAC (STrategy for Aligned Crystals) - Sandor Brockhauser



Australian Research Counci
MOLECULAR + MATERIALS
STRUCTURE NETWORK

| CIMACiient |

A

A 4

CIMAIR

>

o | Tango | 4

Plugin
—

—

dataset acquisition
accessibility & annotation
e-research technologies

Tango as a CIMA plugin

=7xml verzion="1.0" encoding="IUTF-2"?=
=parcel=
=type=http ieevewe LSy d edu au2007 iGet=tyvpes
=hody=
=zender=

=url=http: Mmymachine; mypartimy service=url=

=eml wersion="1 0" encoding="TF-8"7=
parcel=
=type=hitp ey wsyd edu.au/20068/Get_Response=type=
=hody=
=sender=
=url=hitp: fmymachine: myportimyservice=url=
=natme=zenderPluginflame=/name:=

=name=zenderPlugintame=name:= =fzender=
=fzendet= =channel=
=channel= <time=2002-05-30T09:00:00=Aime=
<time=2002-05-30T09:00:00=time:= =variahle=
=pilugine=Tango=lugin= =nEme=Omega</names
- =walue=10.0=falues
=variables =unit=degree=iunit=
=name=omega=inameas= =ivatiakles
=Mvariables= =variables
variables =name=Kapps=name:
=rame=Kappa<inames =value=0.0=ralue=
=hariahles <U|.1'rt>degree:.fun'rt>
=lchannets =hvariable=
=ichannel=
=hody= <ioady=
= inarcel= - fparcel=

3

Tango Server

3
A0}
§ o‘é:&’

Instrument %2

1) Get Parcel sent by the Client

2) Helper is retrieved with variables name

3) Read_attribute called on Tango Server, variables read
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