oulay,
harpe, Pete

Parts of collaborations between Adeléide L]niversity, European Molecular Biology Laboratory
(ESRF), Indiana University, James Cook University, State University of New York (SUNY) at
Binghamton, and the University of Sydney.
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Common Instrument Middleware Architecture (CIMA)

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

—> Flexible and extensible via use of modular plug-ins. Plugins contains all
the logic to interact with instrument/sensors/systems and, at the other

‘end-point’, the user.

— Standard and reusable methodology to enable and embed instruments as
addressable Web resources with the use of Web services .

— Message oriented architecture based on XML messages (parcels) defined
wrt schema. Easy to extend, adapt, maintain the use of parcels. Currently
use only a single method - receive parcel.
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Remote Access via a Browser

The Web browser is (pretty much) everywhere - so (in principle) can access a
portal service from (pretty much) anywhere and anytime, and from a variety of

devices and platforms.

Web 2.0 technology is enabling the Web as a distributed applications platform,
and is changing the role of the ‘ubiquitous’ Web browser. For instance;

* AJAX (Asynchronous Javascript And XML) introduces a capability for a
browser to function in a similar manner to a stand-alone GUI. In particular

portlet specific dynamic ‘refresh’ of browser content,

* Pushlets allow information/data to be continuously pushed to a browser —
in effect over-turning the original browser get ‘paradigm’. Attractive for

remote instrument control.



CIMA Instrument Service

Main Service

4) —

Plug-in
Module
#1

Channels

Plug-in
Module
#2, etc.

Web Services Interface

T

(5) Sensor Actuator

Data
I

command
v

Sensor

Actuator

=

«— (1) Session Request

<+«— (3) Request

1T— (6) Response with Data ——

Remote Client

(2) Session token ——

User
Channels| |nterface

Web Services Interface

(7) Streaming Data ——

—_—

@™

2

Session request parcel

Session Id token returned to client

Request parcel from client: register describe, get,

set, etc.

‘Channell’ used to call plug-in appropriate

for request type and data source

Plug-in retrieves data or runs actuator

Response parcel is returned to client (data

or operation result code)

Client can register/subscribe for ‘event’ or streaming data
For an event service calls client periodically or when data
is available (timer or event-driven from plug-in)
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CIMA Changes and Additions in Oz ...

—)> Re-write of original C++ code in Java.

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

—) Plugin development — including plugin control (stop/start, load/unload)

—) Use of AJAX (via DWR) and Pushlets to enable ‘real time’ data push
from the instrument to the client.

—> Push-pull data transfer model., and use of REST for large data (image)
transfer.



| Plugin | [Plugm] [ Plugin | ( Plugin ||

\( ____ - - - >

[ PluginManager
I

[
|
|
: [ Director ]
|
|
|

[ TransportManager ]

______ r—

TransportProvider

______ b

[ TransportManager ]

-~

N\
7’

[ Director ]

— e o o e o E—,

[ ——

[ PluginManager

=P

| Plugin | | Plugin | [ Plugin | | Plugin |

;

. More Changes Made in Oz ..

Separation of Concern - central object
(Director) coordinating entities/modules
and parcel exchange. Entities include:
- Plugin Controller
Plugin Manager
Session Manager
Transport Manager
Description Controller

New (schema based) XML parcels and
new parcel structure; ‘header’ and ‘body
distinction. Provision for multiple
recipients. Plugin ‘extension’” mechanism.

Transport ‘agnostic’ (SOAP, REST, ....).

XMLBeans and Spring framework to
configure/declare, instantiate and ‘inject’
CIMA entities. Spring MVC. Use of Spring
to configure WS entities. Currently using
CXF for WS.
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S OANNE velolvll= 1.V Clivudlilly= viir-o -~
<parcel
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xmlns="http://cima.instrumentmiddleware.org/parcel”
version="0.0"
sequenceld="0">
<type>plugin</type>
<creationTime>2007-10-20T10:39:05.077+10:00</creationTime>— — — — — — — ]

| cima:command ype

<sessions> _ |
<session> | = cima:commandlame |
<sessionld>id</sessionld> --> uniqhely idgntify senderand recipient |
. I_ _______
</SeSS|On> | | cima:valueVariableType |

(command[};ﬁ‘ﬁﬁﬁﬁﬂﬁr@%—m—jﬂ— cima:commandOperation E]—L(* ! ---:-E-t-il-ﬁ.;'-n;r;e"r' |
<body xsi:type="commandOperationType"™> --> pody type extensi&n for the command, |
you can find the definition on operation.xsd ' ’ 0.1
schema |
<commandOperation>
<commandName>Drive</comman<1|Name>

I R .
<parameter> | | D meem e . |
| I|

<name>2Theta</name>
<value>0.0</value> | . T
</parameter> - T T T-T—T——Z —
<parameter>
<name>0Omega</name>
<value>10.0</value>
</parameter>
................................ same with other required params
</commandQOperation>

ThAAdAy/S



‘Hand-made’ X3D Model of a
Diffractometer

Virtual Instrument Use

A low-bandwidth, interactive and readily
interpreted view (rendered client side) of the
current state of the instrument (updated by
Pushlets via SAl and Javascript). More view
flexibility than Webcam.

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. Extensible — build
library of components.
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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 _DESCRidevicesimainframe_hluewtrl; STACBEAMLIMNE_DESCRIdevicesiphiwrl, STACIBEAMLINE _DESCRIdevices

- ‘

Havigate Edit Operate

| ” Increasmg the F'|:|5|t||:|n of the Objects




& DS X3D updated by streaming pushlet - Mezilla Firefox
File Edit View History Bookmarks Tools Help
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Simulator Variables

Speedup: 5 El

|| DS X2D updated by streaming pu... .3

Auto delay: 300 (s)
X3D duty-cycle: 3 [~]

Geometric Variables
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Beamstop 0.00 (0 ... 500mm)
Detector 150.00 (0 ... 500mm)
Kflash 0.00 (0 ... 500mm)
Reset

Reflection Calculation

In auto mode: no [+| | Calc now h
Whole sphere: | no [« | Eraserefs o

axamine

seek level back

Animation Control

| Pause || Resume || Abort |

Done
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| CIMACiient |

A 4

A

| CIMAIR |

3

Tango Server

3
A0}
ﬁoéii

Instrument %2

2 ( Tango | 4
Plugin
——

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=

1) Get Parcel sent by the Client

2) Helper is retrieved with variables name

3) Read_attribute called on Tango Server, variables read

4) Values converted from Double to String

5) Get response Parcel returned to the client
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X3D (ISO standard Extensible 3D Graphics) - some benefits:

» Uses XML files that are externalised from the source, and are ‘easily’ edited.

» Extensible — can exploit and extend X3D component architecture and XML
schema.

« Can be read or written using standard XML tools and can be integrated
seamlessly into any XML enabled application or Web service.

« X3D can be externally scripted via JavaScript - allows the direct inclusion of X3D
models within XHTML pages.

A picking extension is being introduced through the XJ3D toolkit (www.xj3d.org),
offering a virtual instrument collision detection mechanism. Can provide physical
property attributes.

 Although X3D is effectively in its infancy, X3D models can be examined by an
increasing number of renderers and web-browser plugins:
* FluxPlayer. www.mediamachines.com
 Octaga: www.octaga.com
* blaxxun:  www.blaxxun.com
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. STAC (STrategy for Aligned Crystals) - Sandor Brockhauser
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