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Outline

• Software infrastructure for MX 
Facility at CLS
• MxLIVE
• MxDC
• Data Analysis

• Re-usable components 
• RPC Framework
• Data Mining
• Reporting
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CMCF-ID
• Undulator Beamline

• High Flux

• Macromolecular Crystallography (MX) Only

• Operational 2007 / Upgraded 2020

CMCF

• Canadian Light Source MX 
facility

• Two complementary 
Beamlines

• Techniques
• > 95% MX
• < 5% PXRD, SC-XRD

• Users
• 60% Academic
• 40% Industrial
• 90% Remote access

CMCF-BM
• Bend Magnet Beamline
• Stable Beam
• Macromolecular Crystallography (MX)
• Power Diffraction (PXRD)
• Chemical Crystallography (SC-XRD)
• Operational 2010 / Upgraded 2019
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Software

• MxLIVE - LIMS
• Samples / Shipping
• Monitoring / Data retrieval
• Robot Management
• Support/Problem Tracking
• Publications/PDB tracking

• MxDC – Data Collection
• Integrated 
• User-friendly GUI 

• Data Analysis
• Data Analysis Server
• AutoProcess 

• Computing
• Centralized GPFS Storage
• 40 Gbit Network
• 7 HPC Nodes
• 680 Cores, 1360 threads
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MxLIVE 
Features

• Shipment Tracking

• Experiment Management

• Experiment Monitoring

• Data Transfer

• Statistics

• Publications, 
Scheduling,
User Support,
User Feedback

Viewing Data
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MxLIVE 
Features

• Shipment Tracking

• Experiment Management

• Experiment Monitoring

• Data Transfer

• Statistics

• Publications, 
Scheduling,
User Support,
User Feedback

Analysis Reports
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MxLIVE 
Features

• Shipment Tracking

• Experiment Management

• Experiment Monitoring

• Data Transfer

• Statistics

• Publications, 
Scheduling,
User Support,
User Feedback

• Publications
• Usage
• KPIs



MxDC 
Features

• Single Integrated GUI
• Activity Pages
• Automation

• AI-assisted Centering

• Data Visualization
• Data Analysis
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MxDC 
Features

• Single Integrated GUI
• Activity Pages
• Automation

• AI-assisted Centering

• Data Visualization
• Data Analysis
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• Request Data Processing
• View Reports
• Scoring



Data Analysis
• Orchestration – Data Analysis Server (Swift RPC)

• Wrapping third-party software – (ParseFire)

• Generating Reports – (MxLIVE Reports)
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Data Analysis Server

• Based on SZRPC Package 
• Swift RPC – Simple ZMQ RPC 
• Server – Management Node
• Workers – Compute nodes

• Wraps:
• AutoProcess – Automated MX Data 

Processing
• Fit2D – PXRD integration
• DOZOR – Signal-strength analysis of 

MX raster datasets

Swift RPC 

• Clean API for servers and 
clients

• Supports one or more workers
• Load balancing

• Multiple replies per request

• Gtk, Qt integration (signals)
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Swift RPC 

• Clean API for servers and 
clients

• Supports one or more workers
• Load balancing
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Running a Server

Running a Worker



Swift RPC 

• Clean API for servers and 
clients

• Supports one or more workers
• Load balancing

• Multiple replies per request

• Gtk, Qt integration (signals)

Writing a Client



Data Analysis Server

• Based on SZRPC Package 
• Swift RPC – Simple ZMQ RPC 
• Server – Management Node
• Workers – Compute nodes

• Orchestration of Data processing
• Wraps:

• AutoProcess – Automated MX Data 
Processing

• DOZOR – Signal-strength analysis of 
MX raster datasets

AutoProcess

• Expert System for automated MX 
data reduction after acquisition

• Uses industry standard MX 
analysis tools behind the scenes
• XDS (Max-Planck Institute)
• PHENIX (Berkeley Lab)
• CCP4 (Rutherford Lab, UK)

• Converts diffraction images to
MTZ reflection files

• Graphical analysis reports
• Users can run AutoProcess 

manually from CLI



Data Analysis Server

• Based on SZRPC Package 
• Swift RPC – Simple ZMQ RPC 
• Server – Management Node
• Workers – Compute nodes

• Orchestration of Data processing
• Wraps:

• AutoProcess – Automated MX Data 
Processing

• Fit2D – PXRD integration
• DOZOR – Signal-strength analysis of MX 

raster datasets

Raster Analysis
• On-the-fly analysis of raster images 
• Uses DOZOR
• Directly from Stream (Eiger)
• Complete within a few seconds of the 

scan
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ParseFire
Mining log/output files of third-party packages

https://github.com/michel4j/parsefire

pip install parsefire
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ParseFire

• Solves a common 
problem

• Extracting 
information/data 
from unstructured 
text
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ParseFire

• Solves a common 
problem

• Extracting 
information/data 
from unstructured 
text
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• Field Specifications, domains
• Type conversions
• Dictionary output



ParseFire

• Solves a common 
problem

• Extracting 
information/data 
from unstructured 
text
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- Complex Specifications Possible
- YAML Files
- Parsing of Tables
- Field Types:

- Integers
- Floats
- Strings, Custom String Patterns, Slugs, Lines



Reporting
Generating Graphical Reports
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Graphical HTML 
Analysis Reports

• Takes care of
presentation

• Provide data
• JSON file
• Python Dictionary
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Graphical HTML 
Analysis Reports

• Takes care of
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• Provide data
• JSON file
• Python Dictionary
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Graphical HTML 
Analysis Reports

• Takes care of
presentation

• Provide data
• JSON file
• Python Dictionary
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A report is a Python/JSON Dictionary

Content blocks



Graphical HTML 
Analysis Reports

• Takes care of
presentation

• Provide data
• JSON file
• Python Dictionary
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Tables



Graphical HTML 
Analysis Reports

• Takes care of
presentation

• Provide data
• JSON file
• Python Dictionary
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Charts



Graphical HTML 
Analysis Reports

• Takes care of
presentation

• Provide data
• JSON file
• Python Dictionary
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• Multiple Chart Types
• Annotations
• Notes



Graphical HTML 
Analysis Reports

• Takes care of
presentation

• Provide data
• JSON file
• Python Dictionary
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Usage

Grab three files to include with each 
report to use as is (no edits needed):

- report.html
- report.min.js
- report.min.css

Generate data file according to report API
- report.json



Developed by
- Michel Fodje
- Kathryn Janzen

Special thanks To
- Zachary Arthur, Stuart Read, Pawel Grochulski, James Gorin
- Scott Colville, Denis Spasyuk, Kurt Nienaber, Joel Reid, 
- Cuylar Conly, Shaun Labiuk, Dean Lang, CMCF Users
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Contact me at:
Michel.Fodje@lightsource.ca
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MxLIVE 
Features

• Shipment Tracking

• Experiment Management

• Experiment Monitoring

• Data Transfer

• Statistics

• Publications, 
Scheduling,
User Support,
User Feedback
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MxLIVE 
Features

• Shipment Tracking

• Experiment Management

• Experiment Monitoring

• Data Transfer

• Statistics

• Publications, 
Scheduling,
User Support,
User Feedback

Creating Shipments
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MxLIVE 
Features

• Shipment Tracking

• Experiment Management

• Experiment Monitoring

• Data Transfer

• Statistics

• Publications, 
Scheduling,
User Support,
User Feedback

Printing
Shipping
Labels
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MxLIVE 
Features

• Shipment Tracking

• Experiment Management

• Experiment Monitoring

• Data Transfer

• Statistics

• Publications, 
Scheduling,
User Support,
User Feedback

Receiving
Shipments



NOBUGS 2024▕ 36

MxLIVE 
Features

• Shipment Tracking

• Experiment Management

• Experiment Monitoring

• Data Transfer

• Statistics

• Publications, 
Scheduling,
User Support,
User Feedback

Loading 
automounters
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MxLIVE 
Features

• Shipment Tracking

• Experiment Management

• Experiment Monitoring

• Data Transfer

• Statistics

• Publications, 
Scheduling,
User Support,
User Feedback

Managing remote connections
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MxLIVE 
Features

• Shipment Tracking

• Experiment Management

• Experiment Monitoring

• Data Transfer

• Statistics

• Publications, 
Scheduling,
User Support,
User Feedback

Downloading 
Data



MxDC 
Features

• Single Integrated GUI
• Activity Pages
• Automation

• AI-assisted Centering

• Data Visualization
• Data Analysis

NOBUGS 2024▕ 39



MxDC 
Features
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