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Abstract.	 The	 P11	 beamline	 at	 PETRA	 III	 (DESY,	 Hamburg)	 is	 a	 versatile	
instrument	dedicated	to	High	Throughput	Macromolecular	Crystallography.	The	
combination	of	the	Eiger	detector	and	sample	changer	robot	allows	data	collection	
in	about	two	minutes	per	sample.	MXCuBE	is	used	as	a	standard	data	acquisition	
software	at	several	synchrotron	beamlines,	including	the	beamlines	P13	and	P14	
operated	by	the	European	Molecular	Biology	Laboratory	(EMBL)	at	PETRA	III.	A	
unified	 interface	 at	 various	 MX	 beamlines	 improves	 the	 cross-facility	 user	
experience	and	the	convenience	of	conducting	experiments.	This	work	describes	
the	current	status	and	challenges	of	implementing	MXCuBE	and	ISPyB	as	standard	
data	collection	and	representation	interfaces	at	the	P11	beamline.	 In	particular,	
we	address	the	unique,	in-house	designed	hardware	of	the	beamline.	This	work	
has	 been	 jointly	 carried	 out	 by	 DESY	 and	 EMBL	 staff	 to	 harmonize	 the	 data	
acquisition	 interfaces	 at	 the	Macromolecular	 Crystallography	 beamlines	 at	 the	
PETRA	III	storage	ring	in	Hamburg.	

1.	Introduction	

Macromolecular	 crystallography	 (MX)	 is	 a	 well-established	 technique	 for	 obtaining	 the	 high-
resolution	structures	of	proteins	from	crystals.	The	wide	use	of	cryo-cooling	and	standardized	
sample	mounts	have	enabled	advanced	automation	of	beamline	instruments	in	a	similar	fashion	

https://creativecommons.org/licenses/by/4.0/
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as	combined	software	tools	have	done	for	data	handling	and	representation.	The	whole	process,	
from	 the	 sample	 shipping	 to	 the	 data	 processing,	 can	 be	 standardized	 for	 many	 use	 cases.	
Naturally,	 complex	experiments	still	 require	manual	 intervention	by	 the	experimenter,	but	 the	
complete	 automatization	 achieved	 at	 beamlines	 with	 the	 ability	 to	 collect	 unattended	 data	
matches	the	experimental	necessities	for	a	large	fraction	of	samples	[1–3].	

Sample	and	shipment	tracking	[4],	in	combination	with	the	robotic	sample	mounting	[5–7]	
and	 data	 processing	 pipelines	 [8–15],	 have	 already	 prepared	 the	 synchrotron	 users	 for	 the	
standardized	interfaces.	As	a	natural	continuum,	it	is	advantageous	to	share	the	development	and	
use	of	intuitive	data	acquisition	software	with	several	MX	synchrotron	beamlines,	harmonizing	
the	data	collection	process	across	sites.	

Macromolecular	 Xtallography	 Customized	 Beamline	 Environment	 (MXCuBE)	 is	 a	
synchrotron	 beamline	 control	 environment	 for	 macromolecular	 crystallography	 experiments	
[16,17].	MXCuBE	originated	as	a	common	user	interface	designed	for	crystallographers	working	
on	various	beamlines.	The	same	researchers	often	work	across	different	synchrotrons,	so	having	
a	common	interface	across	these	facilities	offers	significant	advantages.	MXCuBE	standardizes	the	
data	collection	methods	and	simplifies	 the	user	experience,	providing	an	 intuitive,	easy-to-use	
interface.	

MXCuBE	has	evolved	into	a	collaborative	project	involving	multiple	stakeholders.	Originally	
designed	with	a	user	interface	based	on	the	PyQt	framework,	it	has	expanded	to	offer	both	PyQt	
and	 web-based	 interfaces	 [16–19]	 for	 the	 graphical	 user	 environment	 (GUI).	 The	 software	
consists	of	three	main	components:	the	core	MXCuBE	library	and	two	distinct	user	interfaces	-	
one	based	on	web	technologies	and	the	other	on	Qt.	The	core	library	is	shared	between	these	two	
interfaces	and	is	written	entirely	in	Python.	

The	MXCuBE	 core	 provides	 a	 software	 abstraction	 layer	 that	 simplifies	 interactions	with	
various	hardware	components.	This	abstraction	covers	hardware	and	protocols,	making	it	easier	
for	newcomers	to	adapt	the	system	to	their	specific	needs.	The	library	defines	an	API	for	the	PyQt	
and	web	interfaces,	allowing	it	to	build	on	top	of	the	core	framework	as	needed.	

The	core	architecture	consists	of	abstract	classes	that	provide	flexibility	in	integrating	new	
control	 systems,	 sequences,	 or	 protocols.	 MXCuBE	 architecture	 supports	 full	 control	 system	
integration,	such	as	with	BLISS	[20,21],	while	offering	channels	and	commands	for	other	cases	
like	EPICS	[22,23],	TANGO	[24,25],	and	TINE	[26,27].	This	structure	enables	developers	to	quickly	
extend	 the	 platform	with	minimal	 custom	 code,	 focusing	 only	 on	 the	 unique	 aspects	 of	 their	
system.	

Apart	 from	providing	a	software-architectural	 template	 for	beamline	GUI,	MXCuBE	comes	
with	a	complete	design	of	an	MX	experiment	itself.	The	design	is	rather	complex	in	its	entirety.	It	
has	been	validated	and	tested	over	many	years	by	thousands	of	users	at	multiple	MX	facilities.	It	
would	be	difficult	to	recreate	the	design	at	a	single	beamline	from	scratch.	

ISPyB	is	an	Information	System	for	Protein	Crystallography	Beamlines	that	integrates	with	
beamline	control	systems	and	databases	and	captures	information	related	to	the	experimental	
setup,	 data	 collection,	 and	 results	 [4].	 MXCuBE	 has	 a	 strong	 integration	 with	 the	 data	
representation	database	ISPyB	that	allows	the	users	an	overview	and	immediate	feedback	on	the	
experiment's	status	and	processed	results	also	in	the	remote	or	unattended	mode	of	operation.		

Today,	MXCuBE	is	actively	supported	by	the	following	partners:	ESRF,	SOLEIL	MAXIV,	HZB,	
EMBL,	 Global	 Phasing	 Ltd,	 DESY,	 ALBA,	 ELETTRA,	 LNLS,	 NSRRC,	 SARI,	 ARINAX,	 and	 ANSTO.	
Overall,	 MXCuBE	 offers	 a	 robust,	 flexible,	 and	 user-friendly	 environment	 for	macromolecular	
crystallography,	supporting	the	needs	of	both	researchers	and	beamline	operators.	
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2.	Beamline	data	collection	and	software	system	

2.1	MX	endstation	
The	P11	beamline	[28,29]	at	PETRA	III	 (DESY,	Hamburg)	 is	designed	 for	high-throughput	

macromolecular	crystallography.	It	shares	a	canted	undulator	sector	of	the	PETRA	III	storage	ring	
with	the	P12	BioSAXS	beamline	operated	by	the	European	Molecular	Biology	Laboratory	(EMBL).	

The	beamline	uses	a	U32	undulator	as	a	source,	with	downstream	optics	including	a	double-
crystal	monochromator	(DCM)	and	two	mirror	systems	that	deflect	the	primary	beam	and	focus	
the	 beam	 toward	 the	 MX	 endstation	 73	 meters	 downstream	 from	 the	 X-ray	 source.	 The	
Kirkpatrick-Baez	(KB)	mirror	system	close	to	the	sample	position	supports	adjustable	beam	sizes	
(200	x	200	μm²	to	5	x	10	μm²).	The	beam	energy	offered	at	the	beamline	ranges	from	6	to	28	keV	
and	flux	of	up	to	10¹³	ph/s.	

A	high-precision	single-axis	goniometer	with	an	air-bearing	spindle	positions	samples	with	
sub-micrometer	accuracy.	The	system	also	has	an	on-axis	microscope	for	sample	alignment	and	
various	apertures	for	beam	shaping.	

Data	is	collected	using	an	Eiger2	X	16M	detector	(Dectris,	Switzerland)	capable	of	shutterless	
collection.	 Datasets	 can	 typically	 be	 collected	 in	 18-36	 seconds,	 depending	 on	 the	 number	 of	
frames	 and	 angular	 range.	 The	 beamline	 uses	 an	 Oxford	 Cryostream	 1000	
(Oxford	Cryosystems,	UK)	 to	 keep	 the	 samples	 at	 100	K	 during	 data	 collection.	 Additionally,	
fluorescence	spectra	can	be	acquired	using	a	Vortex-EM	silicon	drift	detector	(Hitachi,	Japan)	to	
support	experimental	phasing	experiments.	The	sample	changer	accepts	samples	loaded	in	uni-
puck	 standard	 [30],	with	 a	 robotic	 arm	and	 gripper,	 and	 can	hold	 up	 to	 368	 samples	 in	 total	
(23	pucks).	The	entire	hardware	is	controlled	through	the	TANGO	[24,25,31,32]	control	system.	

2.2	MXCuBE	as	graphical	user	interface	
The	MXCuBE	version	at	the	P11	beamline	is	a	part	of	the	official	repository	[33,34]	containing	

a	general	backend	used	for	the	web	and	desktop	interfaces.	The	MXCuBE	core	repository	provides	
abstract	 classes	 and	 localized	 implementations	 for	 hardware	 components	 across	 various	
beamlines.	

At	P11,	the	hardware	stack	is	primarily	developed	in-house	to	support	unique	instruments,	
presenting	specific	challenges	in	implementation	and	testing.	While	standard	components	enable	
some	 level	 of	 code	 reuse,	 custom-made	 components	 offer	 greater	 flexibility	 and	 are	 highly	
adaptable	to	specific	needs.	

Figure	1A	shows	the	graphical	user	interface	of	MXCuBE	of	the	P11	beamline.	The	graphical	
widgets	used	are	combined	from	the	existing	library	of	typical	beamline	components	[34],	such	
as	 the	 video	 image	 of	 the	 sample	 (Figure	 1B),	 data	 collection	 parameters	 in	 different	modes	
(Figure	1C),	execution	queue	(Figure	1D),	status	messages	window	(Figure	1E),	controls	of	the	
beam	shutter,	detector	position,	resolution,	and	accelerator	status	(Figure	1F).	

At	 the	early	 stages	of	MXCuBE	deployment	at	P11,	 it	was	decided	 to	base	 it	on	 the	 latest	
development	 version	 of	 the	 project,	 allowing	 it	 to	 keep	 up	with	 the	 fast-paced,	 collaborative	
development	 and	 easier	 incorporation	 of	 P11-specific	 software	 components	 to	 the	 main	
development	branch	of	the	project.	The	Qt	variant	was	chosen	as	a	graphical	user	interface	rather	
than	the	web	version	to	harmonize	the	user	experience	between	DESY	and	EMBL	MX	beamlines.	
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Figure	1.	Display	of	the	user	view	of	the	experiment	control	at	P11	using	MXCuBE.	(A)	MXCuBE	interface	
is	being	used	for	controlling	and	monitoring	experiments.	(B)	MXCuBE	panel	for	live	display	of	a	crystal	
sample	under	the	microscope.	(C)	MXCuBE	sample	information	panel	with	experiment	parameters	setup.	
(D)	MXCuBE	sample	 tree	panel	with	 information	about	 ISPyB	proposal,	 sample	centering	selection,	and	
sample	changer	details	button.	(E)	MXCuBE	user	logging	information	panel	displaying	beamline	operations	
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executed	so	far	and	their	status.	(F)	MXCuBE	panel	for	the	current	beamline	setup,	including	accelerator	
status,	current	energy,	transmission,	resolution,	and	various	beam	shutter	statuses.	

2.3	ISPyB	as	information	management	system	
To	enable	sample	information	import	and	metadata	archiving	at	P11,	MXCuBE	will	interact	

with	 the	 EXI	 version	 of	 the	 ISPyB	 to	 provide	 users	 with	 browser-based	 access	 to	 their	
experiments'	results.	

	

Figure	2.	The	ISPyB	infrastructure	outline	is	mapped	on	the	DESY	IT	infrastructure,	showing	data	flows	
between	different	components.	

At	DESY,	a	Python	component	was	developed	to	synchronize	data	between	ISPyB	and	the	
DESY	 Online	 Office	 for	 Research	 with	 Photons	 (DOOR)	 portal.	 ISPyB	 is	 a	 complex,	 multi-
component	application	consisting	of	SQL	databases	and	components	built	with	Java,	Python,	and	
JavaScript,	 which	 interact	 with	 each	 other	 directly	 or	 through	 a	 load	 balancer	 (Figure	 2).	
Following	best	practices,	we	have	deployed	and	integrated	an	Elastic-based	observability	stack	
[35].	

At	 P11,	 a	 custom	 authentication	 model	 was	 developed	 to	 integrate	 ISPyB	 with	 DOOR,	
verifying	user	credentials	before	accessing	experimental	data	and	sample	management.	A	custom	
sample	changer	widget	was	also	created	for	ISPyB-MXCuBE	interaction	and	is	being	integrated	
into	the	EXI	interface.	
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Figure	3.	Screenshots	of	the	ISPyB	EXI	interface	(sensitive	user	information	is	blurred).	(A)	The	session	
overview	page	displays	user	session	details;	(B)	The	sample	management	page	for	input	and	editing	of	
sample-specific	data.	This	example	shows	the	option	to	load	a	CSV	file	containing	information	about	
samples.	
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Figure	4.	Screenshots	of	the	ISPyB	EXI	interface	(sensitive	user	information	is	blurred).	(A)	The	shipment	
management	page	shows	shipment	details,	sample	containers,	and	associated	metadata;	(B)	Sample	
changer	loading	page	displaying	container	positions	and	statuses	on	the	P11	beamline	sample	changer.	
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Figure	3A	shows	the	session	overview	page,	where	users	can	browse	experiment	sessions	by	
criteria	such	as	date	range.	This	page	provides	a	structured	summary	of	session	details,	including	
experiment	metadata	and	associated	activities.	

Figure	3B	displays	the	sample	management	page,	where	users	can	input,	edit,	and	organize	
sample	data.	This	interface	allows	for	the	import	of	sample	lists	via	CSV	files	and	shows	a	detailed	
table	 for	 managing	 sample-related	 metadata,	 such	 as	 protein	 type,	 sample	 containers,	 and	
experiment-specific	attributes.	

Figure	4	highlights	the	shipment	and	sample	loading	functionalities.	Figure	4A	depicts	the	
shipment	 management	 page,	 which	 displays	 details	 of	 active	 shipments,	 including	 shipment	
status,	associated	parcels,	and	individual	sample	containers.	Figure	4B	shows	the	sample	changer	
loading	page	for	the	P11	beamline.	Here,	users	can	view	and	manage	the	loading	status	of	sample	
containers,	including	their	positions	within	the	sample	changer.	A	graphical	representation	of	the	
sample	changer	visually	indicates	the	current	state	of	each	position.	

2.4	Usage	
The	 combination	 of	 MXCuBE/ISPyB	 has	 already	 been	 in	 user	 operation	 at	 P11	 by	 users	

requesting	 it;	 however,	 only	 standard	 data	 collections	 and	 characterizations	 are	 currently	
implemented	in	MXCuBE.	ISPyB	has	been	used	for	the	sample	name	import	only	by	staff	in	the	
local	 environment.	 Implementing	 raster	 scans	 in	MXCuBE	 and	 enabling	 user	 access	 to	 ISPyB	
containing	the	metadata	and	auto-processing	results	is	planned	in	the	near	future.	

2.5	Automatic	optical	sample	centering	
Sample	centering	 is	an	 important	part	of	 the	data	collection	procedure.	 It	 is	usually	done	

manually	using	the	so-called	n-click	centering	procedure,	where	the	sample	position	is	manually	
chosen	on	the	camera	display	with	the	mouse	pointer.	By	repeating	this	step	at	several	different	
crystal	rotations,	the	three-dimensional	position	of	the	crystal	relative	to	the	beam	is	determined.	
This	allows	the	crystal	to	stay	in	the	beam	throughout	a	full	360-degree	rotation.	Errors	in	the	
sample	 centering	 can	 cause	 the	 crystal	 to	 move	 out	 of	 the	 beam	 at	 certain	 rotation	 angles,	
compromising	the	dataset	quality.	Automating	these	processes	is	 important	for	developing	the	
unattended	data	collection	mode	at	P11.	

This	optical	centering	method	usually	becomes	problematic	when	the	view	of	the	crystal	is	
obscured	 by	 ice	 or	 the	 intrinsic	 properties	 of	 the	 solution	 where	 the	 crystal	 is	 growing,	 for	
example,	in	the	case	of	membrane	proteins	in	the	lipid	cubic	phase.	In	these	cases,	X-ray	centering	
can	be	used	 instead	 [36–38]	as,	 for	example,	 the	next	step	after	determining	 the	approximate	
crystal	position	or	 loop	area	with	a	 fast	optical	centering.	 Implementing	X-ray	centering	 is	the	
ultimate	goal	for	complete	data	collection	automation	at	the	beamline.	

We	have	chosen	the	recently	developed	library	for	the	optical	sample	centering	for	the	crystal	
coordinates	recognition	developed	at	synchrotron	SOLEIL	-	murko	[39].	It	is	based	on	machine	
learning	 (ML)	and	uses	a	pre-trained	model	whose	 input	 is	 the	 image	of	 the	sample	 from	the	
camera.	It	returns	a	most	likely	click	position	in	relative	coordinates.	If	the	crystal	is	not	detected,	
it	returns	the	detected	crystal's	relative	coordinates	or	the	pin's	furthest	outstanding	point.	This	
information	is	used	in	the	MXCuBE	in	real	time	to	calculate	the	positions	of	the	motors	for	the	
centering.	

We	tested	the	murko	software	on	both	CPU	and	GPU	nodes	using	a	V100	GPU.	On	the	multi-
threaded	CPU,	the	prediction	step	of	the	auto-centering	process	took	approximately	0.73	seconds	
per	 frame,	while	on	 the	GPU,	 it	 took	only	0.11	seconds	per	 frame.	However,	since	rotating	 the	
crystal	also	takes	time,	the	overall	time	savings	from	using	the	GPU	are	minimal	using	the	current	
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beamline	 setup.	 Recent	 beamline	 tests	 showed	 that	 the	 manual	 centering	 process	 takes	
approximately	 18	 seconds.	 The	 complete	 ML-based	 centering	 using	 the	 GPU	 takes	 a	 similar	
amount	 of	 time,	while	 the	ML-based	 centering	 on	 a	 CPU	 takes	 about	 22	 seconds.	 The	 crystal	
rotation	 and	murko	 calculations	 are	 performed	 sequentially,	 but	 running	 them	 parallel	 could	
improve	efficiency.	

In	our	implementation,	users	must	click	'Auto'	to	initiate	the	centering	process,	whereas,	at	
SOLEIL,	 the	 process	 begins	 automatically	 when	 the	 sample	 is	 loaded.	Murko	 is	 running	 as	 a	
separate	service	on	the	dedicated	P11	node.	

2.6	Live	view	interface	
The	yamone	(Yet	Another	MONitoring	interface	for	the	Eiger)	is	a	C++	program	developed	to	act	
as	an	intermediary	between	the	Eiger	16M	X-ray	detector	and	ADXV	software	[40]	for	real-time	
data	 visualization.	 The	 available	 code	 of	 the	 Eiger	 receiver	 [41]	 was	 used	 as	 a	 basis	 for	
implementation.	The	program	connects	 to	 the	detector	monitoring	 interface	 to	retrieve	 image	
files	in	TIFF	format	and	handles	the	display	with	explicit	headers.	It	stores	files	in	a	local	directory,	
typically	/tmp/eiger_monitor,	for	immediate	display	during	data	collection.	Yamone	launches	in	
the	 background	 ADXV	 as	 a	 stand-alone	 executable	 in	 socket	 mode,	 enabling	 real-time	
visualization	of	diffraction	images	while	the	experiment	progresses.	
The	program	also	interacts	with	ADXV,	continuously	updating	crucial	experimental	parameters	
such	as	the	beam	center,	energy,	and	detector	distance	that	are	read	in	real-time	from	the	detector	
TANGO	server.	These	parameters	are	used	to	append	the	proper	header	to	the	saved	monitoring	
images	 to	update	and	display	resolution	rings	on	 the	screen.	As	soon	as	 the	data	collection	 is	
finished,	the	MXCuBE	sends	the	information	about	the	last	collected	dataset	through	the	socket	
interface	to	ADXV	to	display	it	after	the	data	collection	is	finished.	

Combined	with	ADXV's	familiar	user	interface,	it	provides	an	efficient	live	view	tool	for	online	
data	collection	monitoring.	

2.7	Sample	Shipment	and	Result	Representation	
ISPyB	simplifies	the	management	of	synchrotron	experiments,	connecting	user	portals	like	

DOOR	at	DESY	and	supporting	data	collection,	tracking,	and	analysis.	It	integrates	with	MXCuBE,	
which	uses	ISPyB	APIs	for	data	input	and	provides	a	detailed	interface	for	reviewing	data	and	
analysis.	The	Java-based	version	of	ISPyB	is	widely	adopted,	and	efforts	are	focused	on	aligning	it	
with	EMBL	beamlines	(P13	and	P14)	using	the	EXI	interface.	

It	is	important	to	ensure	easy	access	to	data,	and	ISPyB	makes	sure	processed	data	is	stored	
separately	from	raw	data	for	long-term	access.	Sample	information	can	be	uploaded	via	CSV	and	
synchronized	 with	 MXCuBE	 to	 minimize	 errors,	 speed	 up	 data	 collection,	 and	 guide	 auto-
processing.	 ISPyB	also	enables	P11	staff	 to	 review	data	collection	 through	a	dedicated	viewer	
interface.		

A	 Lean-Lift	 (Hänel,	 Germany)	 was	 acquired	 for	 housing	 shipments	 to	 improve	 sample	
logistics.	 In	 collaboration	 with	 Hamburg	 University	 of	 Applied	 Sciences	 (HAW)	 and	 EMBL,	 a	
barcode-based	logistics	chain	will	be	set	up	using	modified	software	from	Diamond	Light	Source	
to	track	dewars.	The	chain	will	soon	connect	to	ISPyB	for	shipment	management	

2.8	Data	processing	pipelines	
At	P11,	the	conventional	crystallographic	data	is	currently	autoprocessed	with	XDSAPP	

[9,42],	and	recently,	a	parallel	processing	pipeline	with	autoPROC	[43]	(Global	Phasing)	has	been	
established.	 The	 hardware	 for	 autoprocessing	 is	 two	 dedicated	 CPU	 nodes	 with	 AMD	 EPYC	
processors	 on	Maxwell,	 the	 DESY	 computational	 cluster.	 During	 the	 standard	 user	 operation,	
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processing	with	optimized	parameters	for	the	XDSAPP	or	autoPROC	is	triggered	on	the	dedicated	
cluster	nodes	using	SLURM	when	the	data	collection	 is	 finished.	 In	 the	near	 future,	we	aim	to	
substitute	custom-written	SLURM	submission	scripts	with	the	EDNA-based	processing	pipelines	
with	the	online	ISPyB	results	reporting.	

EDNA-characterization	 [11]	 (Mosflm	 [44,45],	 Raddose	 [46,47],	 BEST	 [48])	 is	 used	 in	
MXCuBE.	Grid	scans	will	be	implemented	in	MXCuBE	shortly.	The	scoring	of	diffraction	images	
(with	data	from	each	line	of	the	grid	stored	as	an	HDF5	container)	runs	very	fast	with	DOZOR	
scores	[49–51]	and	produces	a	heatmap.	

We	also	optimized	the	cluster	usage	for	different	processing	pipelines,	including	parallel	
runs	of	 the	XDSAPP	and	autoPROC	pipelines	 simultaneously.	 It	 allowed	us	 to	 reduce	 the	data	
processing	 time	 for	 the	 typical	 data	 sets	 by	 approximately	 a	 factor	 of	 two,	 making	 the	 data	
processing	for	the	users	more	comfortable.	

3.	Conclusions	and	outlook		

We	have	established	the	MXCuBE/ISPyB	data	collection	software	at	the	P11	beamline	as	part	of	
the	standard	user	operation	procedures.	 Implementing	 the	machine-learning-driven	centering	
procedures	will	make	the	operation	more	robust	in	the	unattended	mode.	A	large	part	of	this	work	
was	done	as	part	of	the	project	to	harmonize	the	data	collection	and	processing	user	experience.	

Characterizations	 and	 standard	 data	 collections	 are	 implemented	 in	MXCuBE,	 and	 ADXV	
supports	 the	 data	 collections	 as	 a	 live	 viewer	 of	 the	 diffraction	 images.	 To	 enable	 sample	
information	import	and	metadata	archiving	at	P11,	MXCuBE	will	standardly	interact	with	ISPyB	
to	provide	the	users	with	EXI	GUI—browser-based	access	to	the	results	of	their	experiments.	In	
the	 current	 test	 phase,	 a	 combination	 of	 MXCuBE/ISPyB	 has	 been	 used	 by	 users	 specifically	
requesting	 this.	 Implementing	 raster	 scans	 in	 MXCuBE	 and	 enabling	 user	 access	 to	 ISPyB	
containing	the	metadata	and	auto-processing	results	is	in	progress.	

While	finalizing	the	MXCuBE	PyQt	and	EXI	implementations,	we	will	continue	developing	the	
automated	 centering,	 auto-refinement,	 and	 structure	 representation	 processes,	 as	well	 as	 the	
unattended	 data	 collection	 and	 workflows.	 This	 shows	 the	 potential	 to	 implement	 further	
collaborative	 developments	 into	 the	 MXCuBE,	 including	 the	 option	 for	 time-resolved	 data	
collection	and	custom	database	connections.	

All	recent	code	changes	are	currently	located	in	the	official	repositories	of	the	MXCuBE	core	
and	desktop	versions.	
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5.	Software	availability	

Software	 Link	
MXCUBE	Core	 https://github.com/mxcube/mxcubecore	
MXCUBE	Qt	 https://github.com/mxcube/mxcubeqt/	
ISPyB	(P11	mod)	 https://github.com/scientific-software-hub/mxhub-ispyb	
EXI	(P11	mod)	 https://github.com/scientific-software-hub/mxhub-exi	
murko	 https://github.com/MartinSavko/murko	
yamone	 https://github.com/agruzinov/yamone	
ISPyB	Logistics		 https://github.com/DiamondLightSource/flask-ispyb-logistics	
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Oscarsson	M,	De	Sanctis	D	and	Leonard	G	2017	MXCuBE3:	A	New	Era	of	MX-Beamline	
Control	Begins	Synchrotron	Radiation	News	30	22–7	

[20]	 	Guijarro	M,	Felix	L,	De	Nolf	W,	Meyer	J	and	Götz	A	2023	A	Marriage	Made	in	BLISS—An	
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[25]	 	Götz	A,	Taurel	E,	Pons	J,	Verdier	P,	Chaize	J,	Meyer	J,	Poncet	F,	Heunen	G,	Götz	E,	Buteau	A,	
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