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EXAMPLES OF COMPLEX DATA COLLECTION
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• Combination of:

• Data collection

• Data processing

• [User interaction]

Characterisation (~64000)

X-ray centring (~5900)MeshScan (~2700)

+
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Dehydration (~80)

Mesh and collect (~600) Helical characterisation (~370)

Visual + cell re-orientation (~360)



THE MOST COMPLEX DATA COLLECTION: MXPRESSA

MXPressA (~10000)
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OTHER COMPLEX DATA COLLECTION WORKFLOWS

• Interleaved MAD

• Burn strategy

• Carefully kills the crystal and measures the radiation damage

• Spectroscopy
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• Why automation?

• Complex data collection is often tedious and time-consuming

• Avoid human errors

• Increase speed

• “Hands-off” data collections

• Short history:

• 2003 -> 2007 : DNA – automateD collectioN of datA. Dedicated to MX crystal 

characterization, dedicated GUI

• 2007 -> : EDNA – Enhanced DNA. Framework based on data models, plugins and testing 

facilities. Today used in MX for thumbnail generation, characterisation, automatic data 

processing and many other processing tasks.

• 2012 -> 2014 : Passerelle workflow tool (design and execution) in DAWN (open source)

• 2015 -> : Passerelle EDM (Entreprise Decision Manager, not open source) 
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THE BEAMLINE EXPERT SYSTEM

• The BES (Beamline Expert System)

• A customized version of Passerelle EDM for the ESRF

• Similar to the SES (Soleil Expert System)

• Passerelle EDM:

• Based on the open-source passerelle workflow engine, which is based on the Ptolemy II 

workflow engine (written in Java)

• Combines the passerelle workflow engie with a workflow design tool

• Both the engine and the design tool are connected to a data base

• Accessed via a web GUI (Jboss Application Server 7)

• Passerelle EDM is a commercial product:

• Initial one-off purchase followed by one-year maintenance contracts

• ESRF license costs shared between the ESRF and EMBL Grenoble

• Contact person: Erwin de Ley (erwin.de.ley@isencia.be)
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BES DESIGN TOOL
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WHY PASSERELLE EDM?

• Advantages of using a workflow design tool:

• Modularity by design

• Easy to get global overview – documentation “built in”

• Easier discussions with non-programmers

• Of course if “spaghetti”-like workflows avoided

• Further advantages of using Passerelle EDM:

• Built-in revision handling of workflows

• Workflow and actor execution details in database

• Disadvantages:

• Proprietary software which needs an annual budget

• Hence collaborations difficult
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SCREENSHOTS BES – PASSERELLE EDM
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BES EXECUTION LOG
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BES – WORKFLOW EXECUTION LOG
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BES – ACTOR EXECUTION LOG
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WORKFLOW EXECUTION STATISTICS

• Shipped with Passerelle EDM:

• Custom statistics with Python script accessing BES database:
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WORKFLOW ERROR STATISTICS
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WORKFLOW TROUBLESHOOTING
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API FOR (REMOTE) ACCESS TO MXCUBE V2

• Start of workflows:

• Hardware object “EdnaWorkflow”

• Corresponding XML file “ednaparameters.xml” contains host/port of BES and list of 

available workflows:

• Call-back from Workflows to mxCuBE:

• Handled by the XMLRPCServer hardware object

• Almost all methods used (start_queue, log_message, shape_history_get_grid, 

open_dialog, workflow_end etc)
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<object class = "EdnaWorkflow" role = "workflow">

<bes_host>mxhpc2-1705</bes_host>

<bes_port>38180</bes_port>

<object href="/session" role="session"/>

<workflow>

<title>MXPressA</title>

<path>MXPressA</path>

</workflow>

<workflow>

<title>MXPressE</title>

<path>MXPressE</path>

</workflow>

…

</object>



GUI INTERFACE TO MXCUBE

• Interface to mxCuBE v2:

• Interface to mxCuBE v3:

• Better integrated, context driven

• Improved dialogs
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MXCUBE WORKFLOW RESULT
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INTERFACE TO ISPYB

• Same type of web services as mxCuBE for retrieving and uploading data

• (Old) ISPyB GUI and (new) EXI result pages:
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CURRENT BES INSTALLATION
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ID23EH1

MX BES cluster

mxhpc2-1705

mxhpc2-1704

ID23EH2

ID29

ID30a1

ID30a3
besdb4

besdb2

Characterisation, WFs and DP launch

Thumbnail generation

ID30b

Backup connection in case of database failure
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