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OASYS: a new environment for 
synchrotron radiation simulations  
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1. Shadow and Orange  
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A modern Ray-tracing tool 
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RAY-TRACING ENGINE 
 
 
 
 
 
 
 
 
 
 

GUI AND DATA-FLUX ENGINE 
 
 
 
 
 
 
 
 

COMBINING POWERFUL TOOLS 
TOGETHER 

M. Sanchez del Rio, N. Canestrari, F. Jiang, F. Cerrina, “SHADOW3: a new version of the synchrotron X-ray optics modelling package”, J. Synchrotron Rad. (2011), 
18, 708–716 
 
J. Demšar, B. Zupan, “Orange: From Experimental Machine Learning to Interactive Data Mining”, White Paper (www.ailab.si/orange), Faculty of Computer and 
Information Science, University of Ljubljana(2004) 

SHADOW3 
http://forge.epn-campus.eu/projects/shadow3 

ht tp : / /orange.b io lab .s i  
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GUI powered by ORANGE 
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ORANGE is a python based software, representing objects containing data and 
procedures, as widgets in a desktop, exchanging data.  

The data flux is represented by 
connecting wires between widgets 

(communication channel) 
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GUI powered by ORANGE 
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ORANGE is dedicated to data-mining and computer learning, and allows the user 
to build data-mining workflow with a friendly visual approach 



01-02 October 2015 Brookhaven National Laboratory – USA 

GUI powered by ORANGE 

7 

ORANGE infrastructure, engine and concept quite naturally adapts to describe a 
synchrotron radiation beamline, and in particular a radiation transport simulation! 
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GUI powered by ORANGE 
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By calling SHADOW via its python API, we created SHADOW 
objects representing the different optical elements and photon 
sources as ORANGE widgets 
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GUI POWERED BY ORANGE 
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The SHADOW object representing the 
photon beam becomes the I/O data 
passing through the wires from optical 
element to optical element 

By interacting with the toolbox the user can 
populate the workspace area with optical 
elements, drawing a beamline layout with a 
CAD fashioned visual aspect  
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GUI powered by ORANGE 
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Thanks to ORANGE engine, the output of 
every widget (the SHADOW beam) is 
available to multiple further widgets, as 
plots and other SHADOW elements. 
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GUI powered by ORANGE 
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Tree-structure of the widget layout allows 
multiple simulations as branches on the 
same project 



01-02 October 2015 Brookhaven National Laboratory – USA 

GUI powered by ORANGE 
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The ORANGE engine has been 
customized to allow recursive 
simulations (with accumulation 
of the results), letting the user 
check results during time 
consuming simulations, and 
allowing simulations with an 
unlimited number of rays. 
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GUI powered by ORANGE 
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By double-clicking the widget its own I/O 
interface appears to interact with the user: 
fields and general layout has been 
migrated almost identical from the pristine 
SHADOW interface, to help users in the 
passage to the new tool 

Plots are now integrated 
in the I/O interface, for a 
rapid evaluation of the 
results. 
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GUI powered by ORANGE 
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A dedicated import tool 
for old SHADOW 
projects has been 
implemented, to 
automatically create the 
widget structure and 
populate fields. 
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GUI powered by ORANGE 
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Using PyMCA (with 
Matplotlib backend) 

plotting library, several 
plotting functions have 

been introduced 

Reproduce the same 
level of visual 
information given by 
the older SHADOW 
graphic user 
interface  
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2. OASYS 
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The OASYS Project 
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ü OASYS = OrAnge SYnchrotron Suite 
ü  A common platform to build synchrotron-oriented User Interfaces 

that communicate 
ü  The upper layer of the application presented to the user  
M. Sanchez del Rio, L. Rebuffi, J. Demšar, N. Canestrari, O. Chubar,  “A proposal for an Open Source graphical environment for simulating X-ray 
optics”, Proceedings of SPIE, Volume 9209 • New Advances in Computational Methods for X-Ray Optics III (2014).  
 
L. Rebuffi & P. Scardi, “Calculation of the instrumental profile function for a powder diffraction beamline used in nanocrystalline material research”, 
Proceedings of SPIE, Volume 9209 • New Advances in Computational Methods for X-Ray Optics III (2014).  
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The OASYS Project:  
Virtual Experiments 
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The OASYS Project:  
GUI - A dedicated Orange release 
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In the last release of Orange 3 
(Beta), CANVAS and 
WIDGETS are separated 
concepts, and Orange Canvas 
can be distributed without the 
Orange Widgets as an empty 
development environment 
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The OASYS Project:  
GUI - A dedicated Orange release 
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A customized version of Orange Canvas 
has been developed and released by 
University of Ljubljana and distributed 
through PyPI site, “absorbing” all the 
special features we developed in the 
prototyping phase of OASYS. 
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The OASYS Project:  
GUI - A dedicated Orange release 
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OASYS package is fully 
dependent from Orange 
Canvas native package:  
IT IS NOT A SEPARATE 
BRANCH! 

OASYS works as a 
mask: it “wraps” 
ORANGE modifying its 
default behaviour  
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The OASYS Project: 
A common library for virtual experiments 
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OASYS is designed to be FULLY dependent from  
 

THE OPTICS PACKAGE 
 

a common input for every optics calculation backend: 
 

Collection of entities (objects) containing the minimum 
amount of parameters needed to describe the beamline 

source and components  

A STRATEGY TO COMBINE SEVERAL SIMULATION 
 

A COMMON INTERFACE TO AVOID DATA REDUNDANCY 
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The OASYS Project 
A common library for virtual experiments 
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Optics Common Widgets will represent the beamline at the highest 
abstraction level and will send Optics objects to populate common 

information in the specialized widgets (SHADOW, SRW, etc..) 

Simulations of the same beamline 
with different tools keep phased 

with optics common objects 
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The OASYS Project 
A common library for virtual experiments 
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In the Optics framework, 
dedicated widgets letting 

different tools communicate 
and share information can be 
implemented without heavy 

entanglement 
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The OASYS Project 
A common library for virtual experiments 
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WAIT FOR DEMO!!!! 
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Thank you! 
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