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Outline

e Software infrastructure for MX
Facility at CLS

* MXLIVE
« MxDC
» Data Analysis

« Re-usable components
« RPC Framework
e Data Mining
* Reporting




CMCF-BM

* Bend Magnet Beamline

Stable Beam

Macromolecular Crystallography (MX)
Power Diffraction (PXRD)

Chemical Crystallography (SC-XRD)
Operational 2010 / Upgraded 2019

CMCF-ID

* Undulator Beamline

* High Flux

« Macromolecular Crystallography (MX) Only
« Operational 2007 / Upgraded 2020
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Software

MXLIVE - LIMS
« Samples / Shipping
« Monitoring / Data retrieval
* Robot Management
 Support/Problem Tracking
* Publications/PDBtracking

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

= [

Data Proxy ]

[ MxDC Beamline

\ 1 -

10 Gbit

storage

=

‘ AutoProcess

DOZOR

HPC

Cluster
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MxLIVE
Features

Shipment Tracking
Experiment Management
Experiment Monitoring
Data Transfer

Statistics

Publications,
Scheduling,
User Support,
User Feedback

MXLIVE

Viewing Data

Session | KATHRYN | SIM1-20200511-RwAfD7)k % T o &+ L
SES-002-839 | Started May 11, 2020 Reports __Data History _Statistics Download
Datasets: Reports Total Time Data | LABIUI 200108-0947
30 7 4 hours 15 n DAT-097-959 can from Jan. 8, 2020
. L _ - Session: Beamline / Energy: Beam: Group | Sample: J,
thermolysin | Native | Collect all CMCFID-20200107-ORXCFBUZ  CMCF-ID at 12,6567 keV 0.55 / 50.0% / 50 pm None / None —
Download
Sample Container Location Data Sets
() thermolysin_t CLS-001 CMCF-ID 141 7000} & g 6 Energy |
@ o
H " o -
(3 thermolysin_2 CLS-001 CMCF-1D 1A2 o0 g LE . PEAK :Z‘ﬁi?AkeV 72 53
1 V.70 )
[0 thermolysin_3 CLS-001 CMCF-1D 1A3 _g E
[ 2 2 F
3 thermolysin_4 CLs-001 CMCF-1D 1A% 5000 | e INFL 12@?7 KV 9337
A 0.9802 A
[0 thermolysin_5 CLs-001 CMCF-1D 145 SCR | Bimes L0
e 4000 %‘ 127287keV -39 36
(J thermolysin 6 CLS-001 CMCF-ID 1A6 ] 2l REMO e
: Data | LABIUK | 200108-0940
th I 7 CLS-001 CMCF-ID 1A7 50 i - -
1 thermalysin DAT-097-958 — XAF Dataset fromJan. 8, 2020
[0 thermolysin_§ - Beam: Group / Sample:
Data | LABI thau_dcm_b 055 / 50.0 - None f None £
3 thermolysin_| DAT-099-435 — MX Dataset from Jan. 14, 2020 Download
- Session: Beamline / Energy: Beam: Group / Sample: Reports:
G thermolysin | CMCFBM-20200114-€5..  CMCF-BM at 81570 keV 1 None / None 077 & Element w3
. . Download
3 thermolysin_} @O o 28.0
(1 thermolysin_] “—I' - @© o 145
3 thermolysin_} "
3 thermolysin_f 3 Os 6.8 ]
O  thermolysin_f Y Gd 2.0
3 thermolysin_f % o Dy 12
v 3 0 Ta 0.7
lysozyme | S : $ u 0
° 79 Frames (1-719) Meta-Data
Sam|
ple thau_dcm_b_0001.img 4 I ™ 04
= lysozyme 1 b ; thau_dcm_b_0002.img L Tc 04
m] lysozyme_2 3 ¥ 4 thau_dcm_b_0003.img ! Cs 0.3
. . .
] lysozyme_3 . - thau_dcm_b_0004.img ! M it Ne 0.3
[m] Iysozyme_4| z 2 ®  thau_dcm_b_0005.img + e right to show/hide emission lines
g thau_dcm_b_0006.img L
(] lysozyme_9 A 7 Nb 0.3
A thau_dcm_b_0007.img 4
a lysozyme_6 I:] thau_dcm_b_0008.img 4 4 !
(] lysozyme_7 4 thau_dcm_b_0009.img 4
Res: 8.70 A : . thau_dcm_b_0010.img
O iysozyme d IR _dem_b_ P
. thau_dcm_b_0001img H ‘
3 [ysogymg_g m Light 0 deg to 0.5 deg > thau_dcm_b_OOH.llmg = y N O B U GS 2 024 5
3 lysozyme 10 C15-042 10 r-4




21 P 3.3 79,0 79.0 36.8 aB. 0 g, 9 G99, @ P, Pua22
Table 2 - Lattice Character

The Lattice Character is defined by the metrical parameters of its reduced cell as described in the International Tables for
Crystallography Volume 4, p. 746 (Kluwer Academic Publishers, Dordrecht/Boston/London, 1989). Note that more than

one lattice character may have the same Bravais Lattice. The error column indicates the guality of fit.

Feat“ res Selected Candidates Space Group Number Probability

" Phs2,2 52 .99

Pi4z2q2 56 @.909

Pis232 51 @.038

Shipment Tracking

Piz2q2 54 @.925

Experiment Management
Table 3 - Likely Space-Groups and their Probabilities

Experiment Monitoring

The above table contains results from POINTLESS (see Evans, Acta Cryst. D62, 72-82, 2005). Indistinguishable space groups

D ata Tra A Sfe r will have similar probabilities. If two or more of the top candidates have the same probability, the one with the fewest
symmetry assumptions is chosen. This usually corresponds to the point group, trying out higher symmetry space groups
Sta‘U Stl CS within the top tier does not require re-indexing the data as they are already in the same setting. For more detailed

results, please inspect the output file 'pointless.log.

Publications,
Scheduling,

Standard Errors of Reflection Intensities by Resolution

User Support, R 18
User Feedback A 2™
:— w - 18
3 - 16
:: .qn'-., - 14

Analysis Reports N \K NOBUGS R824 | 6
: - 10




MxLIVE

» Publications
« Usage
Beamline . Kind . mludiﬁed Year ., ﬁ’l\odinm Month . mud ified Quarter . Ililme Scale . item | AlL

CHICF-BlA All
o * KPIs
Metrics Overview
Summary of time, datasets and usage statistics

Year 2m 2012 2013 2014 2015 2016 2017 2018 2019 N‘ L|VE

Usage Metrics Statistics
Beamline: CMCF-BM

Distinct Users 15 27 35 35 37 42 38 39 52
New Users E 1 1 10 1 13 “ 11 26 P .
Samples Measured 212 514 1233 1099 894 1690 2290 2088 3760 f 5 e
Sessions w I TR oo [:o0s [ 007 2008 L2000 L oo L zom zow] 2o Lot L aots ot L z0m ] aore L 010 L 020 L aom O ccram cucrio
shifts Used 122 330 416 305 229 355 325 329 455
Time Used" (hr) 213.7  413.6  1220.0  634.0  457.9  650.6  721.8  1293.3  1634.8 Publication Metrics
Usage Efficiency? (%) 22% 16% 7% 26% 25% 23% 28% 49% 45% Summary of publication metrics statistics
tasets? Collecte
Da Col d 506 1230 2052 a3z 1o47 2848 200 2350 a6l Year 2004 2006 2007 2008 2009 2010 2m 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 Al
Minutes/ Dataset® e 220 1.3 123 w7 L6 8.0 52 7 Publications 11 1 4 15 25 4w 4 s 45 ss s 67 6 73 5 8 a2
Datasets®/Hour 3.1 2.7 3.3 49 41 5.2 e 16.8 2.7 PDB Depositions ° 12 1z 38 76 Sz 93 115 81 135 172 209 176 148 77 18 1446
. . Average Exposure (sec) 13.88  10.29 13.09 1146 11.64 9.15  10.17 7.91 9.91 Citations 25 13 46 188 552 1295 1613 1720 2200 1422 1522 1750 976 0 [ o 13331
S h | m e n t | ra C kl n samples/Dataset? 0.4 0.4 0.6 0.5 0.6 0.6 0.7 0.9 0.8 citations[Articte 25 13 46 47 36.8 S1.B 367 39.3 0.7 316 27.7 23 w8 0 o o o 30.9
Sample Throughput (/h) 0.62 0.88 0.76 1.29 1.08 1.82 1.84 0.90 1.21 Media Mentions' 6 23 5 19 % 7T 166 129 76 97 113 47 0 LI o 1223
MX Dataset Throughput {/h) 7.06 6.13 3.98 6.78 5.34 3.82 2.33 0.41 0.54 Mentions/Article 6 2 3 1.2 1.3 3.6 1.6 3.7 2.4 1.7 1.8 1.5 6.8 [ [] o [ 2.8
Average Impact Factor? 0 4 4 S 5.2 5.4 S5 6.3 6.8 4.9 6 66 6.6 6.7 68 5.8 6.9 6.3
. Table 1 - Usage Statistics
r]n Iﬂ r] nﬂ r] Average SJR? 0 23 23 2.5 3.4 31 33 3.8 37 26 3.2 3.4 34 35 36 3.2 3.6 3.4
Xp e rl e a a e e Average S)R* Quartile L 1 1 1 1.1 1 1 1 1 1 1.1 1.1 1 1 1 1.1 1 1
1. Time Used is the number of hours an active session was running on the beamline. Average H-index © 497 497 261.2 271.7 395.8 358.7 401.4 380.1 287 299.2 302.2 260.9 299 263.4 241 235.5 305.7
2. Usage efficiency is the percentage of used shifts during which a session was active.
Table 1 - Metrics Summary

3. All datasets are considered for this statistic irrespective of dataset type.

Experiment Monitoring

S 103 2. The Average Impact Factor s the ratio of itations to the number of citable documents for the journal over the previous two years. This value is calculated based on
91 citations in the SCOPUS database and may be different from the Web Of Science values from the Thomson Reuters database.
6 8 3. S)Ris the SCIMAGO Journal Rank Metric: https://www.scimagojr.com/. A Journal with an SR quartile of 1 is in the top 25% of journals in the field when ranked by SJR,
|T s 7. and a quartile of 2 s ranked higher than 50% but lower than 25% of journals in the field.
a a r a S e r 59
¢ 5.
) o] m g
200+ 2005
[ [ 2 31 180 4 w02
2+ 160+ 160+
! 14 %0 o ¥
0 0 120 120
01 2012 2013 2006 2005 2006 2017 2018 2019 2020 2021 0M 2012 2013 2006 2015 2016 207 2008 1004 100
80+ ] 80
. . samples M MX Datasets M Academic  Industry M Staff 601 [ €0
04 40 \
u I ( a I O I I S ’ Figure 1 - Throughput by year (/h) Figure 2 - Sample Throughput by year (/h) 204 3 LI 04 '
0 +——— T T T o -
. 200 200 200 200 200 201 201 201 201 201 201 201 201 201 201 202 202 Year
% 1 A 2004 000 2009 2m 20 200 AW 2009 20
( e l | I r I n 7000+  Publications M Depositions  Data Collection M PDB Release
? 20
18 6000 ¢ F 1- Research Output re 2 - Data Collection vs PDB Release
16 5000
1% itati 7
ser Su or . chaoms i
’ 10 3000 253 Trempe, J--F.; Sauve, V.; Grenier, K.; Seirafi, M.; Tang, M. Y.; Menade, M.; Al-Abdul-Wahid, S.; Krett, J.; Wong, K.; Kozlov, G.; Nagar,
8 T B.; Fon, E. A.; Gehring, K. (2013) Structure of Parkin Reveals Mechanisms for Ubiquitin Ligase Activation. Science.
EE E; E; 6 2000+ DOT:10.1126/science. 1237908
S r a C 4 1000 Blattner, Claudia; Lee, Jeong Hyun; Sliepen, Kwinten; Derking, Ronald; Falkowska, Emilia; de la Pefia, Alba Torrents; Cupo, Albert;
T -
: 6,
01 2012 2013 2016 205 2016 2017 2018 2019 2020 2021 0M 2012 2013 2004 2005 2006 2017 2018 2019 2020 2021
W Academic © Industry M Staff samples M Datasets ™ Total Time
Figure 3 - MX Dataset Throughput by year (/h) Figure 4 - Usage Statistics
28 [ 1

s 3000

NNRY
BREE
Da%,{ﬂ

; TN I
: N I | NOBUGS 2024 | 7
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Parameters
223

MxDC —
Features R :
Single Integrated GUI r i
Activity Pages
Autom atl on E Beamline
« Al-assisted Centering m
Data Visualization 4 |
Data Analysis | R o e e T e e T “orn | |

NOBUGS 2024 | 8



MxDC
Features

Single Integrated GUI
Activity Pages

Automation
« Al-assisted Centering

Data Visualization
Data Analysis

Parameters

Scan Mode

b

Selup Samiples Data =
| |
MAD LRF AL
L= paarmfuar o= iflarl O Mard L= Maord o= iMaord g o Top o fp
Multi-Wavelength Anemalous Dispersion Scan
H F3 =10
Edger Al plisn Ernitasian b 200
Se-K &) v [
A
Exposure Time Attenution il 2,73
as 50 | | |
i Lg
- [ 1500 .,
n m | MAD Scan Completed = [ | -
abi Energy A
- - - @
T 200429-1. Se-K =2 X-Ray Fluorescence from Excitation at 15.474 keV
peak 12.663 0.9791 -B.3 9.8 E o- it
infl 11660 D978 -12.7 5.8 g 250 Experimental
3 hed
remo I 0870 37 7 | | g T Ceon rery
X-ray Fluorescence Spectroscopy 200 4
Edge Absorption Emission
Br-K 19 134741 kev 11.5244 kev
" 150
Excitation Exposure Time Attenuation g
15474 ke 0.5 see 50 % é
ﬁ m  XRF Scan Completed. - 1001
Element Amount
Atte Fe Iron 44.5 % (¥
Cu Copper 9.3 % [+
D %
e Rb Rubidium a.4% [
Tb Terbium 2.1% [
Cl  Chlorine 1.7% [
Cr Chromium 1.3 [ Energy (keV)
Kr  Krypten 1.3s [
Br Bromine 1.es [J o < > | (=] x=11,5687 y=60.4856
Ar  Argen 0.9 % [ i
As  Arsenic 0.7 % [
Nickel 0.7% [J
NOBUGS 2024 | 9



MxDC
Features

Single Integrated GUI
Activity Pages

Automation
« Al-assisted Centering

Data Visualization
Data Analysis

Progress Summary B &
lyso_14 1lyso MAl4
SCR/8img/ lyso_14-30
DAT/60ima/ lyso_14-31 T A - X
lyso 5 lyso MAS
SCR/8imag/ lyso_5
DAT/240img/ lyso_5-1

lyso 6 lyso MAG

0.0 3.502%10* 2.693x104

» Request Data Processing
* View Reports
« Scoring

Data Quality Summary

Score!
Wavelength (A)
Space Group?
Unit Cell (a)
Resolution®
All Reflections
Unique Reflections
Multiplicity
Completeness
Mosaicity
1/Sigmal(l)
R-meas

ccy?

1Sa*

=

Jata Quality Statistics

lyso_14-31

0.41

1.2398

p2

57.05 57.96 149.85 90.0 90.7 90.0
1.83

20250

18902

200%
0.20
12
471
66.4 %

500

Data Quality Score for comparing similar data sets. Typically, values > 0.8 are excellent, > 0.6

are good, > 0.5 are acceptable, > 0.4 marginal, and < 0.4 are Barely usable

]

. This space group was automatically assigned using POINTLESS (see P.R.Evans, Acta Cryst. D62,

72-82, 2005). This procedure is unreliable for incomplete datasets such as those used for
screening. Please Inspect the detailed results below.

w

Diederichs (2012), Science. 336 (6084): 1030-1033)

g

D66, 733-740).

— e

. Percentage correlation between intensities from random half-datasets. (see Karplus &

The highest 1/Sigma(l) that the experimental setup can produce (Diederichs (2010) Acta Cryst

5IM-1

NOBUGS 2024 | 10



Data Analysis



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)

E'IH'.'E

d



rpc.server import Service

[ [ = -4 - & = -4 =
SR e .
yService(Service):

.
&
remote  hello world(self, reguest, name=None):

Single reply after a long duration

Swift RPC

request.reply({f 'Please wait, {name} ...

LAY
F N !

e
Time.sleep(18)
return ¥'Hello, {name}. How is your world today?’

Clean API for servers and
clients

Supports one or more workers
Load balancing

« Multiple replies per request

e Gtk, Qt integration (signals)

ET!’.‘E

-

S - | T .
remo E__Luhek:E_F, request ).

Single reply after a short duration

Time.sleep(8.1)

raturn {“—Dday's date 1is {da:e:ime.nﬂu{}}"

- %

remote  progress(self, reguest):
Multiple replies to show progress

for 1 in range(16):

time.sleep(8.1)

reguest.reply(f'{i*18}% complete’) Er
return f"Progress done”



Running a Server

fror pc.server import Se
if  name_ == main
>N VALE = M '-S"' AL
erver = Server({service=ser e, ports=(9998, 9991
erver.run()
L]
Running a Worker
Tror pc impo og
Tror pc.server import Se Service, WorkerManager
from test server import Se
if name_ == " main__
2l VALE = "S"' -_I =
log.log_to_console
erver = WorkerManager(
service=service, backend="tcp://localhost:9991",

instances=2

server.run{ )
.

Swift RPC

Clean API for servers and
clients

Supports one or more workers
Load balancing

Multiple replies per request
Gtk, Qt integration (signals)

[®] T[]
Of



import time Writing a Client
from szrpc import log

from szrpc.client import Client

# Define response handlers
def on_done{res, data):

®
print(f"Done: {res} {datalr}") SWIﬂRPC

def on_err(res, data):
print(f"Failed: {res} : {datalr}")

sef on updare(res, data). * Clean API for servers and
p-*En:{F"I:I[;da;;: {“e;} {data!r}™) clients

it name_

= ' main__ ":

P

Supports one or more workers
log.log to _console() :
-:'_ien:5= Client{ "tcp://localhost:9998") Load balanC|ng
Multiple replies per request
Gtk, Qt integration (signals)

H ET!’.‘E

# wait for client to be ready before sending commands

vl .
Jows

while not client.is read
time.sleep(.B81)

res = client.hello world(name="Joe")

res.connect({ 'done’, on_done)

res.connect{ 'update’', on_update) Er
res.connect{ ' failed', on_err)



AutoProcess

Data Analysis Server

« 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)

« Based on SZRPC Package
« Swift RPC - Simple ZMQ RPC
« Server — Management Node
« Workers — Compute nodes

» Orchestration of Data processing . CCP4 (Rutherford Lab, UK)
* Wraps:  Converts diffraction images to
* AutoProcess - Automated MX Data MTZ reflection files
Processing . .
 DOZOR - Signal-strength analysis of * Graphical analysis reports
MX raster datasets  Users can run AutoProcess

manually from CLI



Raster Analysis

On-the-fly analysis of raster images
Uses DOZOR

Directly from Stream (Eiger)

 Based on SZRPC Package Complete within a few seconds of the
* Swift RPC - Simple ZMQ RPC sganp ete afe

« 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

Data Analysis Server

NOBUGS 2024 | 17



ParseFire

https://github.com/michel4j/parsefire
pip install parsefire



QUTPUT FILE: XDS ASCII.HKL

THE CALCULATIONS ASSUME FRIEDEL'S LAW= TRUE He s ke s s sk ke s s ko o sk sk s ks sk ok o ks s ks o sk ok o ks ok sk ok sk sk sk s ok s o sk ok ok o
TOTAL NUMBER OF CORRECTION FACTORS DEFINED 200 § BETWEEN OBSERVED AND CALCULATED SPOT LOCATIONS
DEGREES OF FREEDOM OF CHI*2 FIT 54341.0 e e s sk ok ok ok sk o ok ke ok o sk ok ok sk sk ko sk ok s sk sk ok ok ok sk ol ok sk ok sk sk sk ok sk sk ko sk ok s o sk ok ok ok sk ok ok o ok 3k
CHI”2-VALUE OF FIT OF CORRECTION FACTORS 0.930

NUMBER OF CYCLES CARRIED OUT 4 + and Y-coordinates of the spots are depicted in the

DONS.cbf and DY-CORRECTIONS.cbf for inspection with
CORRECTION FACTORS for visual inspection by XDS-Viewer DECAY.cbf

XMIN= 0.3 XMAX=  499.4 NXBIN= 10
YMIN= 0.00047 YMAX= 0.36404 NYBIN= 20
NUMBER OF REFLECTIONS USED FOR DETERMINING CORRECTION FACTORS 75145

K o o R KK SR o KK oK 3K 3 o o K KK 3K S K KK 3K K o 3 KK oK 3K o o o K K 3K 3K 3K o K KKK 3K K o
I TION PARAMETERS USING ALL IMAGES
s 6 5K 330 o o o 8 o 6 65K 3K o 6o o 3 o 6 6 6 6 3K 5K o 3 o o o o 6 6 6 K oK K 3K 3 o 3 o o 6 o 6 8 oK 3K K o o o o o o o KK KK oK o KR o R R R S s o o ok oK R R KKK S R 3 KoK S S R o KKK o SR o KoK S R R KoK o S o KoK oK o R KK oK R

CORRECTION FACTORS AS FUNCTION OF X (fast) & Y(slow) IN THE DETECTOR PLANE

EEEELEE SRS L EE R E R EE LS EEEE SR R LRSS EE RS R E R E S EE R LR EE L L

RACTION PARAMETERS DERIVED FROM 25907 INDEXED SPOTS
RECIPROCAL CORRECTION FACTORS FOR INPUT DATA SETS MERGED TO POSITION BEAM AXIS ORIENTATION CELL
OUTPUT FILE: XDS_ASCII.HKL SpPOT POSITION (PIXELS) 1.27
SPINDLE POSITION (DEGREES) 0.04
THE CALCULATIONS ASSUME FRIEDEL'S_LAW= TRUE 92
TOTAL NUMBER OF CORRECTION FACTORS DEFINED 1520 58.111 58.111 150.423 90.000 90.000 90.000
® O VeS a CO m m O n DEGREES OF FREEDOM OF CHI"2 FIT 54304.5 ERS 2.2E-02 2.2E-02 5.0E-02 0.0FE+00 0.0FE+00 0.0FE+00
CHI”2-VALUE OF FIT OF CORRECTION FACTORS 0.908 0.017208 0.017208 0.006648 90.000 90.000 90.000
NUMBER OF CYCLES CARRIED OUT 4 LL A-AXIS -36.751 -24.447 37.797
p rO b le m LL B-AXIS  29.870  23.258  44.087
CORRECTION FACTORS for visual inspection by XDS-Viewer MODPIX.cbf LL C-AXIS  -87.169  122.465 -5.548
XMIN= 6.3 XMAX= 4141.5 NXBIN= 38 REES) 0.096
. Anomal Corr & SigAno. At Teast two obser' LAB COORDINATES OF ROTATION AXIS 0.999975 0.006636 -0.002438
o Extra C‘tl n for each (+ and -) parity are required. DIRECT BEAM COORDINATES (REC. ANGSTROEM)  0.004803 0.006234 1.024297
DETECTOR COORDINATES (PIXELS) OF DIRECT BEAM 2081.31 2225.71
SUBSET OF INTENSITY DATA WITH SIGNAL/NOISE >= -3.0 ho-runcrrun—ur—nrovcursen
| n O rm a | O n a a RESOLUTION NUMBER OF REFLECTIONS COMPLETENESS R-FACTOR R-FACTOR COMPARED I/SIGMA R-meas CC(1/2) Anomal SigAno Nano
LIMIT OBSERVED UNIQUE POSSIBLE OF DATA  observed expected Corr
3.51 1571 947 2243 42.2% 3.1% 2.6% 1042 22.69 4.0% 99.8%* -4 0.844 28
2.87 1992 1260 2822 44.6% 4.6% 4.0% 1221 13.56 5.9% 99.6% 23 1.191 34
text 2.48 2460 1613 3286 49.1% 8.2% 8.1% 1425 6.80 10.6% 98.7% 18 0.970 41
2.22 2679 1746 3702 47.2% 12.2% 12.2% 1576 4.63 15.7% 97.4* -17 0.772 47
2.03 3065 2012 4064 49.5% 21.0% 20.4% 1766 2.88 27.3% 92.6% = 0.757 48
1.88 3054 2016 4385 46.0% 32.7% 36.7% 1692 1.60 41.7% 84.7% 11 0.848 58
1.76 1970 1317 4686 28.1% 71.4% 79.3% 1055 0.74 90.7% 54.0% 15 0.816 51
1.66 892 693 4999 13.9% 81.2% 103.7% 346 0.48 107.2% 39.4% -4 0.724 9
total 18507 12137 31542 38.5% 5.8% 5.5% 10621 6.64 7.5% 99.8% 8 0.876 321
NUMBER OF REFLECTIONS IN SELECTED SUBSET OF IMAGES 18675
NUMBER OF REJECTED MISFITS 142
NUMBER OF SYSTEMATIC ABSENT REFLECTIONS 26
NUMBER OF ACCEPTED OBSERVATIONS 18507

NUMBER OF UNIQUE ACCEPTED REFLECTIONS 12137 NOBUGS 2024 ‘ 19



ParseFire

e Solves a common
problem

 Extracting
information/data
from unstructured
text

from parsefire.parser import parse_text

specs = {

'"domain': r"Inside:(.*?)(?=Outside|$)",

"fields': |
"Age: <int:age>",
"Name: <str:name>"

}
text = (
"Inside:\n"
"Age: 25\n"
"Name: John Doe\n"
"OQutside:\n"
"Age: 30\n"
"Name: Jane Doe"
)
result = parse_text(specs, text)

print(result) # Output: {'age': 25,

* Field Specifications, domains
« Type conversions
« Dictionary output

"name' :

'John Doe'}

NOBUGS 2024 | 20



ParseFire

e Solves a common
problem

 Extracting
information/data
from unstructured
text

sections:

quality:
domain:

fields:

statistics:
domain:

table

summary

domain:

fields:

- Complex Specifications Possible
- YAML Files
- Parsing of Tables

-

eld Types:

- Integers

- Floats

- Strings, Custom String Patterns, Slugs, Lines

NOBUGS 2024 | 21
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Graphical HTML
Analysis Reports

e Takes care of
presentation

* Provide data
« JSON file
* Python Dictionary

Usage Efficiency? (%) 22% 16% 37% 26%
Datasets? Collected 506 1236 2052 2132
Minutes/Dataset? 19.4 22.0 18.3 12.3
Datasets?/Hour 3.1 2.7 3.3 4.9
Average Exposure (sec) 13.88  10.29 13.09 1148
Samples/Dataset?® 0.4 0.4 0.6 0.5
sample Throughput (/h) 0.62 0.88 0.76 1.29
MX Dataset Throughput (/h) 7.06 6.13 3.98 6.78

25%

1547

Table 1- Usage Statistics

1. Time Used is the number of hours an active session was running on the beamline.
2. Usage efficiency is the percentage of used shifts during which a session was active.

3. All datasets are considered for this statistic irrespective of dataset type.
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Figure 8 - Dataset summary by year
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Figure 10 - Datasets
Dataset counts include all types of datasets. Only

the top 30 users by number of datasets are shown
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Figure 13 - Efficiency

Efficiency is the percentage of Time Used during
which shutters were onen. This measures how
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Figure 9 - Dataset Types
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ompleteness (%) M CCY: ® R-mea

Resolution Shef

Shell Observed  Unique Completeness  Robs R meas  CC%  I/sigma(l)'  SigAno*  CC.*

1 0 o o
1 '
1 ' L [
1 [ ' ¢
1 [ '
16370 ' r
1 L 0

L 189 '
1793 r 0.0
1 ¢ l o
1 ‘ e ) o
1670 172.9¢ 0 )

3 139 L o

ity/Sigma(l) of unique reflectior metry-related observations). Where Sigma(1) i

tatistics

the standard deviation of reflection intensity | e:

fifference in units of its estimated ation (1F(+)-F(-)| /Sigma). K(+), F(-) are structure
btained from the merged inter bservations in each parity ¢
yrrelation between random half-sets of anomalous intensity differe

Resolution

eptable, > 0.4 marginal, and < 0.5 are able
POINTLESS was used for automatic spacegroup assignments (see PR.Evans, Acta Cryst. D62, 72-82, 2005). The
procedure is unreliable for incomplete datasets such as those used for screening. Please Inspect the detailed result
below. Doe:
3. Percentage correlation be intensities from random half-dat see Karplus & Diederichs (2012), Science, 336
(6084); 1030-1¢
4. The highest |/Sigma(1) that the experimental setup can produce (Diederichs (2010) A D66, 733-74(
hown in parentheses
! atically assigned
sigma(l) > 1.0
No, Character  Eror a b ¢ alpha  beta gamma Point Groups
. 3 0.0 ! f
The is defined b s of its re cribed in the International Tables for
Crystallo Volume A, p. 746 ers, Dordrec 1989). Note that more than
one lattice er may have the same Bravais Lattice. The error quality of
Selected Candidates Space Group Number Probability
;
Pa
The above table contains results from P I hable space group:
wil imilar probabilities. If two or more of the top candidates have the sbability, the one with the f
mmetr mptions is chosen. This usually corresponds to the point group, try nigher symmetry space gro

within the t

result:

p tier does not require re-indexing the data as they are already in the same setting. For more detailed

e inspect the output file ‘pointle

ors of Reflection Intensities by Resoluti
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cnit W 1/Sigma
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Graphical HTML
Analysis Reports

e Takes care of
presentation

* Provide data
* JSON file
* Python Dictionary

A report is a Python/JSON Dictionary

"title': '°

"description’:

"notes': "7,
"style': "7,
‘content’:

to display

Content blocks

notes .
style’ s
‘kind®: ,
"histogram®', 'pie’
"header': "row’,
row"

‘data’:

# C55 class to be applied to the
# list of dictionaries, each one

section
describing a table or plot

# (€55 class to be applied to the content

# Supported types are
"scatterplot’, "lineplot’,
# For tables only.

# {} for plots / []

Options are

for tables

‘barchart’

, columnchart®,

"timeline”’
‘row’, "column’, or 'column
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Graphical HTML
Analysis Reports

e Takes care of
presentation

* Provide data
* JSON file
* Python Dictionary

style
"content”:
{
[["Year", 20811, 2812, 2812, 2014, 2015, 2816, 2017, 20818, 2019, 2820],
["Users", 36, 28, 41, 44, 42, 54, 51, 67, 58, 31],
["New Users”, 38, 12, 12, &, 18, 14, &, 26, 18, 1],
["Samples Measured", 555, 589, 1826, 2529, 5894, 7188, 10552, 12448, 17198, 9855],
[ sions", 112, 73, 131, 149, 169, 184, 222, 285, 234, 102],
[ Used", 434, 428, 598, 588, 674, 771, 727, 593, 726, 319],
["Usage Efficiency\udsb2 (%)", "27%", "32%", "20%", "20%", "28%", "26%", "20%", "45%", "42%", "30%"],
udeb3 Collected", 2939, 3846, 4866, 5265, 6737, 8313, 14942, 12637, 17289, 993@],
["Minutes/Dataset\ueeb3”, "9.8", "9.9", "9.e", "7.7", "6.7", "5.6", "1.8", "1.4", "1.6", "1.4"],
["Data \ueeb3/Hour", "6.7", "6.€", "6.7", "7.8", "9.8", "1@.8", "33.3", "42.8", "37.6", "44.3"],
["Average Exposure (sec)", "1.89", "1.11", "1.28", "1.62", "1.56", "1.72", "8.93", "8.92", "1.83", "B.79"
["Samples/Dataset\u@eb3”, "e.2", "@.2", "9.4", "0.5", "@.8", "e.9", "8.7", "1.8", "1.e", "1.8"]].
"style": "col-12",
"header”: "column row",
“"description”: "Summary of time, datasets and usage N
"notes": " 1. Time Used is the number of hours an ac e session was running on the beamline. ‘\n
2. Usage efficiency is the percentage of used shifts during which a session was active. \n
3. All datasets are considered for this statistic irrespective of dataset ty
ts
}
Summary of time, datasets and usage statistics
Year 20Mm 2012 2013 2014 2015 2016
Users 36 28 41 Ly 42 LTA
New Users 38 12 12 6 1@ 14
Samples Measured 555 509 1826 2529 5094 7180
Sessions 112 73 131 149 169 184
Shifts Used L34 428 598 588 674 771
Time Used? (hr) 930.8 1187.3 1388.7 1373.1 1487.1 1595.2
Usage Efficiency? (%) 27% 32% 29% 20% 28% 26%
Datasets? Collected 2939 3046 LEB6 5265 6737 8313
Minutesfﬂataset3 9.0 9.9 9.0 7.7 6.7 5.6
Datasets?/Hour 6.7 6.0 6.7 7.8 9.0 10.6
Average Exposure (sec) 1.09 1.11 1.28 1.62 1.56 1.72
Samples/Dataset? 0.2 0.2 0.4 0.5 6.8 0.9

1. Time Used is the number of hours an active session was running on the beamline.
2. Usage efficiency is the percentage of used shifts during which a session was active.
3. All datasets are considered for this statistic irrespective of dataset type.

2077

51

18552
222
727

17@5.5
29%

14942

2018
67

26
12448
205
503
2142.3
45%

12637
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2019
58

18
1719@
234
726
2414.7
L2%

17289

2020

31

9856
lez2
319

759.5
30%

9930



! "title”: "MAD Scan”, Charts

"kind": "lineplot™,

"data": {
"x": ["Energy (keV)", 12.5567, 12.5847, ..., 12.7167, 12.7287],
"y1": [["Experiment”™, 154, 145, ..., 5386, 6298]],
“y2": [["f", -4.13, -4.34, ..., 3.51, 3.48]],

Ay

"x-label": "Energy (kev)",
"y1l-label™: "Fluorescence”,

® "y2-label™: "Anomalous Scattering Factors”,
rap Ica "aspect-ratio”: 1.5,

"annotations":

{"walue™: 12.662780068600881, "text": "PEAK"},

(] .
7
Analysis Reports
{"walue": 12.7287882, "text": "REMO"}

b
"id": "mad”,
"style": "col-12"

 Takes care of

presentation I

» Provide data
+ JSON file

L PythOﬂ DlCthnary 6000 ; E:z

- :z

Energy (keV) 19

12.56 12.58 12.60 12.62 12.64 12.66 12.68 12,70 12.72
Experiment B T [0

Figure 1 - MAD Scan NOBUGS 2024 ‘ 27



« Multiple Chart Types
* Annotations
* Notes

Graphical HTML

Figure 8 - Beamtime by access type
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Graphical HTML
Analysis Reports

e Takes care of
presentation

* Provide data
* JSON file
* Python Dictionary

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 AP
- report.json
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MXLIVE

FODJE | User + B oo M A

- . . . . = I My M
Mxl IVE Start here to manage and monitor shipments, review recent sessions, view and download data, an... shlew . Sessions Schedule g LT

RECENT SHIPMENTS USER GUIDE
Feat“ res 4 Click here to start a new shipment! B Remote Connection Guide
StartMow | Follow the steps to enter your sample information B NX Connection Settings
© SHP-003-890 | 2024-Mar20 #1 % an Y Create a New Shipment
MAR 20 & Containers | 1Group [ 6& Samples Data Rep_nrtj
Y  send a Shipment
Shipment Tracking [ | SHP-003-774 | 2024-Febo7 i1 @ B addsamplestoashipment
MAR20 | 2 Containers [ 2 Groups / 32 Samples Data  Reports
EXp e r_l m e nt Ma n age m e I’]T_ " Add Ssample Information from a Spread...
[ | SHP-003-645 | 2023-Dec08 #1 B L b erdn
0 0 0 FER7 1 Container [ 1 Group [ 16 Samples Data Rep_orts Pl
Experiment Monitoring
[ | SHP-003-489 | 2023-Oct11 #1 B8 o
Data Tra f Sfe f FEBT 2 Containers [ 3 Groups / 16 Samples Data  Reports
Statistics [ | SHP-003-105 | 2023-Febo1 #1 B
FEBT 1Container [ 1 Group [ 16 Samples Data  Reports
Publications, o) | SHP-003-068 | 2023-Jans #1 @ 9
SC h ed § |_| f g FEET 1 Container [ 1 Group / 16 Samples Data  Reparts
’

User Support,
User Feedback

RECENT SESSIONS

r:__n_j CMCF-ID | CMCFID-20240815-¥cRw0t59 EEE [l
AUG 15 Duration 1 hour 5 mins | Last record 2 weeks, 5 days ago Data  Reports
(:I;[ CMCF-BM | CMCFBM-20240815-85Fr4Gal %E Mn
AIG 1S Duration 10 mins 58 secs [ Last record 2 weeks, 5 days ago Nata  Rennrts
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MxLIVE
Features

Shipment Tracking
Experiment Management
Experiment Monitoring
Data Transfer

Statistics

Publications,
Scheduling,
User Support,
User Feedback

Creating Shipments

. . " Name*
Create a Shipment: Step 1 0of 3 X L5001
A default name has been chosen for your shipment. You can modify it as needed. Name*
This name will be visible to staff at the beamline. CLS-002
Name*
My CMCF Shipment Rame®
CLS-042

Comments

These samples are for our upcoming beamtime.

-+ Add Container

Continue

&, My CMCF Shipment | Sample Seat Selection X
CLS-001 GROUPS
‘ thermolysin
lysozyme

Click on a group to select it, then click the locations of the corresponding samples in each container. Click

previously selected samples to remove them.
Save Samples

Create a Shipment:  Step 2 of 3

Add the containers you are sending!
To avoid confusion, use labels that are externally visible on your containers. It is
possible to add more containers later.

Kind*
Uni-Puck - =
Kind*
Uni-Puck v —
Kind*
Uni-Puck v -
Create a Shipment:  Step 3 of 3 NG
Add Groups

Specify groups for similar samples. Use the & tool to add samples after your
shipment is created. "Fill Containers" to auto-create one group per container filled
with samples ignoring the groups defined below.

Name Plan

thermolysin Collect all v B —
Name Plan

lysozyme Collect best v & —
Exp. type* Absorption edge Desired Resolution (A)

S-SAD v 15 2

Comments

Name Plan

insulin Collect best v $ =
Fill Containers
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Printing

MxLIVE Shipping ML (g somcmes pnG ase,
Saurce SynCreotron

Labels

I eat“ res vt this dotument asd oot ot the label ta affix (o the cutside of yeur tram poet container {dewar| foe ahiperint

To:  Michel Fodje ‘
oo Shipping and Receiving ‘ -
. . Canadian Light Source, Inc : ]
Shipment Tracking _

44 Innovation Blvd

Saskatoon

Experiment Management ' '
Experiment Monitoring Send Shipment o a8

Data Transfer Carier Tracking code i
. . Canada Post v 12345678
Statistics

Publications,

\

@,
) =

Items included in shipment

External Hard Drive A Saskatehenss ST VI

1 ¥
Scheduling, Comments - !

These samples are for our upcoming beamtime.

User Support,
User Feedback

Nom-Hazardous
Frozen Samples In
Dry-Shipper
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MxLIVE
Features

Shipment Tracking
Experiment Management
Experiment Monitoring
Data Transfer

Statistics

Publications,
Scheduling,
User Support,
User Feedback

MXLIVE

CMCFADMIN | Staff N2 1M 6 = E

Start here to manage shipments, load containers on a beamline, view data, and more. Remote Accounts Sessions Schedule  Publications Add G

BEAMLINES SHIPMENTS USER GUIDE

CMCF-BM | sAM Automounter CMCF Remote Connection Guide

| KATHRYN | Mail-In May 18
5 Containers [ 5 Groups / 80 Samples

MAY 12 Receive

CMCF Remote Connection Guid

Everything you need to know about remote
connections at CMCF is found in our remote

Receive Shipment? v

Return control guide. Click to download the
document.
Storage location 8a8 MInn 's
CMCE-ID Samples Data Reports Return f
[=[=]=]
Staff comments aog [Inn ' Create a New Shipment
Samples Data Reports Return
Add Samples to a Shipment
ooo
ent ae8 [ g send a Shipment
samples Data Reports Return
Add Sample Information from a

[=[=]=]
a0 [l i Download your data

Samples Data Reports Return

W shipment!
f sample information
SI0N .
Shipments
P200511-RWAFD7)k %E fln
record 51 minutes ago Data  Reports

Receive

FUE AR U AR /LR AR
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Loading

CMCF-ID | ISARA Automounter
Canadian Macromolecular Crystallography Facility - Insertion Device
30’5'657‘3610 Energy Range:
Features

Shipment Tracking
Experiment Management
Experiment Monitoring

Data Transfer
Statistics

Publications,
Scheduling,
User Support,
User Feedback

automounters

Loaded Locations

CLsS-57

CLsS-58

CLS-55

CLS-56

CLS-1

CLS-001
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Managing remote connections

LI E MxLIVE @ Admin fof Dashboard #=Search - L CMCFADMIN -
Features -

Beamling _ Active _
All all

Name Description Scheduled Users  Allowed Users Address Beamlines Active
DATA-2223 Data Transfer Server Port 2223 (srv-cmcf3)
NK-221 CMCF-1D Ctrl Bm

Sh|pment TraCklng NK-2222 CMCF-BM Ctrl Rm (D CMCE-BM =
NK2224  CMCF-BM (VM) NX1 Port 2226 Q S , . -

Experiment Management Old DATA-2223 Data Transfer Server Port 2223 Support ' ¢ e/ 0 MAR 14

Old N¥-2223  CMCF-ID (VM) NX2 Port 2223

Experl ment Mon itori ng Old NX-2224  CMCF-BM (VM) NX2 port 2224 O (J "MCF-BM FOD,E 1M|chelFofi,e %

Support - eduled bea e /15 NX-2222
Daté Transfer € OCMCF-BM | KATHRYN | Kathr... X Q\
StaUSUCS Support eduled pe e/0 NX-2226  NX-2222

Publications,
Scheduling,
User Support,
User Feedback

55H KEYS

« localhost-live | Nov. 30, 2020, 12:43... (i

Delete
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MxLIVE
Features

Shipment Tracking
Experiment Management
Experiment Monitoring
Data Transfer

Statistics

Publications,
Scheduling,
User Support,
User Feedback

MXLIVE

Downloading

Session | KATHRYN | SIM1-20200511-RwAfD7)k % B o 1 Data
SES-002-839 | Started May 11, 2020 Reports  Data History  Statistics Download
Datasets: Reports: Total Time: Start:
30 7 4 hours 15 mins May 11, 2020
thermolysin | Native llect all
Sample Container Location Data Sets Analysis Reports Group / Sample: "
(3 thermolysin_1 CLS-007 CMCF-ID 1A1 SCR | Bimes P None / None Download
3 thermolysin_2 CLS-001 CMCF-1D 1A2 nat g Vo o Energy P
6 el
. SH
thermolysin_3 CLS-001 CMCF-1D 1A3 T
H yein- s B, pgy E0kV 72 53
thermolysin & CLS-001 CMCF-1D 1A% 2 0.9801A
= ysin 7 5
(3 thermolysin_3 CLS-001 CMCF-ID 1A5 [ scr ozs: 4 g 2 INFL 12.6487keV  -93 37
A 0.9802 A
3 thermolysin_6 CLS-001 CMCF-ID 1A6 scr [0 z B Slo
%‘ 127287keV -39 36
[0 thermolysin_7 CLs-001 CMCF-1D 147 scn J0SE s El . REMO 0 071 A
(=
[0 thermolysin_8 CLS-001 CMCF-ID 1A8 075 z </l
-4
- I
3 thermolysin_9 CLS-001 CMCF-1D 1A9 V4 -
-6
&
Data | thau_dcm_b
DAT-099 t from Jan. 14, 2020 066 £ L8
Session: Beamline / Enzmy‘ Beam: Group / Sample: Reports: 3 Data ‘ L 200108~ 09[,0
CMCFBM-20200114-€5...  CMCF-BM at 81570 keV  1.0s / 50.0 one . Downioid DAT-097-958 — XRF Dataset from Jan. 8, 2020
Session: Beamline / Energy: Beam: Group / Sample: )
‘J‘vl'v‘* CMCFID-20200107-0RXCF8UZ  CMCF-ID at 12.6580 keV 05s / 50 ] None / None —
— Download
3 Element
160 + 5
. dﬁ) @ on 28.0
e
b b 140 _g © o 14.5
4 T
" 120
g ; 100 0s 6.8
Gd 2.0
719 Frames (1-719) Meta-Data 80
Dy 1.2
thau_dcm_b_0001.img
X Ta 07
thau_dcm_b_0002.img 4
3 4 . L thau_dcm_b_0003.img L 40 Lu 0
x thau_dcm_b_0004.img + o Tb 0.4
e *  thau_dcm_b_0005.img 4 Tc 04
¢ - 0 Popdl g - i
> thau_dcm_b_0006.img £ 3 0.00 2,00 4.00 6.00 8.00 10.00 12.00 Cs 0.3
t thau_dcm_b_0007.img $ B Experiment M Fit Ne 0
\:] thau_dcm_b_0008.img = Figure 1- XRF Spectrum, select elements on the right to show/hide emission lines
4 thau_dcm_b_0009.img
Nb 0.3

thau_dcm_b_000Limg
0 deg to 0.5 deg

thau_dcm_b_0010.img

thau_dcm_b_0011.im
— o

L
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MxDC
Features

Single Integrated GUI
Activity Pages

Automation
« Al-assisted Centering

Data Visualization
Data Analysis

Samgies Data

Setp
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Scans Aralyss - - *
| |
Samglet A oencrter Bearmn Tuner Mumudty
Q 2 0O 2
CNT-OLL6 ONT-O MAS CNT-; [«}
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MxDC
Features

Single Integrated GUI
Activity Pages

Automation
« Al-assisted Centering

Data Visualization
Data Analysis

Diffraction Image Viewer

Data Acquisition Mode
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