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A set of command line
utilities for automated
reduction of diffraction data
to “mtz”
Data Analysis Server - an
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MxDC - Mx Data Collector

Experiment management,
Interactive and automated
data acquisition
One Instance per beamline
« Configuration file
Single-window, multi-paged
GUI
« Setup, Samples, Data,
Scans, Analysis Pages
Separate Python-based
SPEC-like Beamline console
for staff and commissioning
Since 2007
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« Users First!
« Experiment focused, NOT beamline focused
« User friendly, intuitive & familiar GUI

* Make common techniques easy, and complex
schemes possible, without sacrificing usability.

e Integration (Single GUI for all techniques)

 Separation of Concerns

Design e Pluggable components
Principles * Versatile interfaces between components

 Ease of deployment

 Focus on common functional aspect of devices
relevant for experimental technique

» Support different beamlines with different
hardware devices

* One Python Config file per beamline
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BEAMLINE SETUP

Parameters

Setup Samples Data Scans Analysis = = x
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« SAM Automounter OK!
v MD2 Diffractometer OoK!
v PILATUS Detector O}
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v XFlash MCA OK! -
v Beamline Enclosures OKl Beamllne
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v Disk Space 9.2 TB (24%) available

Statun arx_; Caarrent h Flux b Fhas Heam Bearnbne Mode Fast Shutter Statun Beamline

2195 s 1401410° | 3952410° n:] Center Alsgn ; CMCF-8M




Sample
Microscope

n H#E > = B O 0O w0 s s

3 ¥ —

Ring Currerit Iy Flux lp Flux Bearm
0.0

Temperature Cryo Level Annealing Iﬁminﬂnwp[drg'l
o 102 K 36 * 5 s P 0.00 0.
-

E Sample flow Shield Flow Mozzle Bearn Aperture [um)

# = E

Samples

00

1271
894

Beamlire Made

Mount

Data Scans

Analysis ]

Samples

MName

CNT-01_1
FRT M3

Mext Sample

-@.898 wm
0.588 mm

CHNT-D1_16
CNT-01_15
® CNT-01_14
CHNT-01_13
CHNT-01_12
CNT-01_11

Fast Shutter Status

Automounter

Group Paort

CNT-D1_6 CNT-01

& bl CNT-01_7 CNT-01 MAT
CHT-01_8 CMT-01 MAS
CNT-01_9 CNT-01 MAS
CNT-01_10 CNT-01 MAID
pikachu_2 pikachu
pikachu_3 pikachu
pikachu_4 pikachu
pikachu_5 pikachu
pikachu_1 pikachu

CNT-01 MAlG
CNT-01 MALS
CNT-01 MAL4
CNT-01 MAL3
CNT-01 1A12
CNT-01 MALL

CNT-01 AL
T M AT

Sample List

Current Sample

CNT-01_14

Beam Tuner

Container

CNT-01

CNT-01

CNT-01

CNT-01

CMNT-01

IMANI-2
IMANI-2
IMAMNI-2
IMANI-2
IMANI-2
CNT-01
CNT-01
CNT-01
CNT-01
CNT-01
CNT-01
CNT-01
CRIT

Humidity

M O &

Priority

L= - I B - I LT I = |

B EB

_—
)

—_
=

=
un

-
- o

Dismount

Beamilire

5IM-1

SAMPLES



SAMPLES — AUTOMOUNTER

’ Setup Samples Data ! Scans \ Analysis N ‘ = ‘ b3
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SAMPLES — HUMIDITY CONTROL
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Diffraction Image Viewer
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Image Header Information
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DATA — AUTOMATION

Setup Samples Data Scans Analysis @ = b3
Interactive Automation Rastering
Task Sequence
v} Mount Sample
¥ Center Sample: () Loop () Diffraction (_) Capillary
Intervene
v Acquire Frames: Single Frame
Total Angle: 1.0° Start Angle: 0.0° Resolution: 2.21A *%
Delta Angle: 1° Exposure: 1s Attenuation: 0.0 %
¥ Analyse Frames: (e) Screen () Process () Powder | Anomalous
Intervene
Automation Queue &+
L E
w Angle: 201.5° Energy: 8.150 keV Beam Size: 100 pm
Resolution: 3.82 A Attenuation: 0% 26 Angle: -0°
™ ~ X: 3061 I: 12 Sample:
= ) < B B2 e 0 Y: 1043 A: 2.1 Difactor
Status Ring Current I Flux lo Flux Beam Beamline Mode Fast Shutter Status Beamline
219.4 maA 1.403x10° 3.952x10° Mount Align

CMCF-BM



DATA - RASTERING

o || e | = B B B 90 1180 0 = @® & @)

Interactive Automation Rastering

Grid Width Grid Height Exposure/Frame  Max Resolution
200 pm 200 pm 0.5 sec 2 A

Frames/Line Total Lines Start Angle Aperture

3 3 0 deg 100 pm

Label Angle X (mm) Y (mm) Z (mm) Score

w 20050..
1 0.0° -0.1000 -0.1000 0.0000 370.0 m
2 0.0° 0.0000 -0.1000 0.0000 4083 W
3 0.0° 0.1000 -0.1000 (0.0000 4075 |
4 0.0° 0.1000 0.0000 0.0000 4112 W
5 0.0° 0.0000 0.0000 0.0000 4182 W
6 0.0° -0.1000 0.0000 0.0000 3743 N
7 0.0° -0.1000 0.1000 0.0000 4327 m
8 0.0° 0.0000 0.1000 (0.0000 467.7
9 0.0° 0.1000 0.1000 0.0000 4401 m

. ~ ~ % X: 947 -0.437 mm
B % 0 o = : 199 ©0.399 mm




Scan Mode

Scan Plot
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Scan Mode Scan Plot
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Name
rc-bchi-01
re-behi-02
re-behi-03

Title
Data Analysis Report
Data Analysis Report

MX analysis in progress ..

Type Score

proc-n...
proc-n...

proc-n..

0.69

—— = === ST WS TG S G R O TR et T F - —— —[— — —

F(-)|/sigma). F(+), F(-) are structure factor estimates obtained from the merged
intensity observations in each parity class.

3. Percentage of correlation between random half-sets of anomalous intensity
differences.
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CHAT & LOG

Setup Samples Data Scans Analysis L= = = X
Chat Log
JUNJSLY L1DIJVisy |mxoC) GMINIOVD-4-DIV-LDIMA° 15 NOow active.
Jurv29, 15:32 Jun/29 15:30:49 [mxdc] "SMTR1608-4-B10-15:deg” 1s now inactive.
Jun/29 15:30:49 [mxdc] "SMTR1608-4-B10-15:deg"’ 15 now active.
oty [ IEROT R Ap0N Bird Wiors Wil log d LdosIiaw by Aten L em ot ablaio Oe 3un/29 15:30:49 [mxdc) "SMTR1608-4-B10-12:deg’ is now inactive.
fluorescence scans. Do you know what may be wrong? Jun/29 15:30:49 [mxdc) *SMTRI608-4-B10-12:deg’ is now active,

Jun/29 15:30:49 [mxdc) "SMTRI608-4-Bl10-18:mm‘ 1s now inactive,
; Jun/29 15:30:49 [mxdc] "SMTR1GO8-4-B10-18:mm’ 15 now active.
Jun/29, 15:33 @ Jun/29 15:30:49 [mxdc] ‘SMTR1608-4-810-14:ma’' is now imactive.
Hi Michel! It looks ke the fluorescen scan detector isnt connected right now. Jun/29 15:30:49 [mxdc] "SMTR1608-4-B10-14:ma" is now active.
KATHRYN Jun/29 15:30:49 [mxdc) 'SMTR1608-4-Bl0-19:ma' is now imactive.
Jun/29 15:30:49 [mxdc] "SMTR1608-4-B10-19:ma’ 13 now active.
Jav23. 1534 Jun/29 15:30:49 [mxdc]) 'SMTR1608-4-B10-20:mm’ 13 now imactive.
‘ @ Jun/29 15:30:49 [mxdc] "SMTR1608-4-Bl0-20:mm” is now active.
It is probably because we are in the middie of our shutdown. You will have to book time Jun/29 15:30:49 [mxdc] “SMTR1608-4-B10-21:ma’ 15 now imactive.
later once we have beamtime again, KATHRYN Jun/29 15:30:49 [mxdc] "SMTR1608-4-B1l0-21:ma" is now active.
Juns/29 15:30:49 [mxdc] *SMTR1608-5-B10-01:ms' is now inactive.
Jun/29 15:30:49 [mxdc] "SMTRIGO8-5-B10-0l:mm’ 13 now active.

Jurv29,15:34 Juns29 15:30:49 [mxdc] "SMTR1GO8-5-B10-03:ma' 15 now 1nactive.
Jun/29 15:30:49 [mxdc] "SMTR1608-5-B10-03:mm' 1s now active.
- Thanks, would it be possidle to fix it soon. It is very crucial for my experiment. Jun/29 15:30:49 [axdc) "SMTR1608-5-B10-04:mm’ is now imactive.
FODIE Juns/29 15:30:49 [mxdc) “SMTR1608-5-Bl0-04:ma" 15 now active,
Jun/29 15:30:49 [axdc) "SMTRIG0B-5-Bl0-02:me' 15 now imactive.
Jurv28, 15:35 Jun/29 15:30:49 [mxdc] "SMTR1608-5-B10-02:ma' 15 now active.
Jun/29 15:30:49 [axdc] "SMTR1608-5-B10-05:mm' 15 now i1mactive.
13ks0 noticed that my sample is not centering automatically. Jun/29 15:30:49 [mxdc] 'SMTR1608-5-B10-05:mm' is mow active.

FODJE Jun/29 15:30:49 [mxdc) "SMTR1608-5-B10-07:ma’ is now impctive.

Jun/29 15:30:49 [mxdc] 'SMTRI608-5-Bl0-07:ma" 1s now active.
Jan/29, 1536 @ Jun/29 15:30:49 [mxdc] ‘SMTR1IG0B-5-B10-08:ma’ is mow imactive.
Jun/29 15:30:49 [mxdc] "SMTR1608-5-B10-08:mm' 13 now active.
Y“'”“”m”“w“mmmmmmm‘m'”m T | uns29 15:30:49 [mxdc] "SMTR1608-5-810-06:ma’ is mow imactive.
could carry on by manually centering your samples. Jun/29 15:30:49 [mxdc] "SMTRI608-5-B10-06:ms’ is now active.
Jun/29 15:30:49 [mxdc] "SMTRI608-5-Bl0-12:ma' is now inactive,
Jun/29, 15:36 Juns29 15:30:49 [mxdc] "SMTRI608-5-B10-12:mm' 13 now active.
LA Jun/29 15:30:49 [mxdc] "SMTRIGOB-5-B10-13:mm’ 15 now inactive.
Manual centering is too hard, | like the automated one. Jun/29 15:30:49 [mxdc]) "SMTR1608-5-B10-13:ma' is now active.
FODJE Jun/29 15:30:49 [mxdc] "Sample Stage' 1s now inactive.
Juns/29 15:30:49 [mxdc]) 'Sasple Stage' is now active,
Jun/29 15:30:49 [mxdc] 'MD2 Diffractometer’ is now dctive,
Jun/29 15:30:49 [mxdc] ‘Beamline Shutters' 1s now inactive.
Jun/29 15:30:49 [mxdc] 'Beamline Shutters' 1s now active.
Jun/29 15:30:49 [status) Enabling commands. Reason: Gomio: False, Robot: False
Jun/29 15:30:49 [mxdc] "Data Sync Service' 1s now active.
Jun/29 15:30:49 [mxdc] *Data Analysis Server' is now active.
Juns29 15:30:55 [mxdc] "AICLI608-001°: 6 1imactive components:
Jun/29 15:30:55 [mxdc] "XFlash MCA': 16 1imactive comsponents:

Ring Current b Flux ks Flux Beam Beamline Mode Fast Shutter Status Beamline
00 ma 2.738«10* 5.940 OFF Mount Center Align OFF CMCF-BM




Samples Analysis L]

Interactive Automation RESE ) Preferences

Dark Mode «
Data Sets

Help
test_0001, ... Edit Run About MxDC

Strategy Quit

test1.0001, ... Screen 0°, 90°, 180°, 270° v oo

Name Resolution Distance

: test2 382 A 499.7 mm
test2_0001, ...

Angle/Frame Exposure/Frame Attenuation
0.5 deg 0.5 sec 0 %

Start Angle Total Angle Wedge
0 deg 2 deg 360 deg

First Frame Total Frames Energy

1 16 8.150 kev

W Angle: Energy: 8.150 keV Beam Size: 100 pm
Resolution: Attenuation: 0% 26 Angle: -0°

~y X: 407 : Sample: ...

S EL B b ST Y: 1508 E Directory:

Ring Current lx Flux lo Flux Beam Beamline Mode Fast Shutter Status
219.1 mA 1.399x10° 3.951x10° ON Mount Center Align OFF

Beamline

CMCF-BM




[michel@OPI2051-002 ~]$ broadwayd :5
Listening on /run/user/1000/broadway6.socket

=

(venv) [michel@OPI2051-002 ~]$ GDK_BACKEND=broadway BROADWAY DISPLAY=:5 mxdc]]

Ring Current h Flux

0.0 3.502x10*

michel@OPI2051-002:~

BROWSER ACCESS

(O 4

e LW

2500 p
Q
tor Distance (mm)
150.0 1500 b
Omega (deg
§178.00 178.00 p

SIM Automounter
MD2 Diffractometer
Simulated Detector
Sim Cryojet
Simulated MCA
Beamline Enclosures

Beamline Shutters

Simulated Storage Ring
ImgSync Service

Data Analysis Server
MXLIVE Server

Disk Space

lo Flux Beam Beamline Mode Fast Shutter Statu

2.693x10* Mount Align

Attenuation (%) Beam Aperture
0.0 0.0 » 5
Beam-stop (mm Detector 2-Thet
30.0 300 »
i >H1,PSH

506.6 GB (69

(um

OK!
OK!
OK!
OK!

) available

Beamline

SIM-1




@ MxDC - Macromolecular . x | +

&< C 1t & micheldj.github.io/mxdc/

Overview
Getting Started
Setup

Samples

Data

Scans

Analysis

Chat and Log

Installation
Configuration
Available Commands
Hutch Viewer

Beamline Console

Purpose

Objects

De

Engines

Beamlines

{ » MxDC - Macromolecular Crystallography Data Collector

& MxDC

MxDC (Macromolecular Crystallography Data Collector) is a software package for acquisition of
Macromolecular Crystallography data and related techniques at synchrotron beamlines. MxDC has
been developed since 2006 and has been the primary software for data acquisition and experiment
control at the Canadian Light Source Macromolecular Crystallography beamlines. It is also used at
the Pohang Light Source Il in South-Korea.

An earlier version of MxDC is described in the following publication:

MxDC and MxLIVE: software for data acquisition, information management and remote access
to macromolecular crystallography beamlines. M. Fodje, K. Janzen, R. Berg, G. Black, S. Labiuk, J.
Gorin and P. Grochulski J. Synchrotron Rad. (2012). 19, 274-280.
https://doi.org/10.1107/50909049511056305

Although developed primarily for MX beamlines, MxDC is based on an extensible generic
framework that can be used to develop data acquisition systems for different types of experiments
and beamlines.

How to Use This Documentation

This documentation is divided into three sections targeted at different audiences. For MX beamline
users primarily interested in using the MxDC GUI for data acquisition, it is recommended to start
with the Overview section which describes the user interface. For beamline staff interested in

Resources

GitHub
https:/ /github.com/michel4j/mxdc/

Documentation:
https://michelsj.github.io/mxdc/

Canadian Centre canadien
Light de rayonnement
Source synchrotron



