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“Routine” data collection: 

• on non-hazardous samples 

• at cryogenic temperatures 

• on pre-cooled crystals in pucks 

• at conventional wavelengths 

 
Disclaimer: the thoughts, views, and opinions expressed 

here are entirely my own and do not reflect the opinions of 

my employer, my wife, my kids, my… 



Data collection philosophy… 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.telegraph.co.uk/news/newstopics/howaboutthat/5113653/Tuesday-at-1145-is-most-stressful-time-of-the-week-survey-suggests.html&ei=ydZ-VLO7IIrqaJGfgLgE&bvm=bv.80642063,d.d2s&psig=AFQjCNG7WehhQ6ODkd8cPUwNKMtsqaqhGw&ust=1417685050375096
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.itbdigital.com/opinion/2012/12/18/flexibility-tops-new-year-wishlist/&ei=6dV-VKmYDJPeaIedgYAB&bvm=bv.80642063,d.d2s&psig=AFQjCNH_ysm_pWVUtJQC-WoRJz0cQkniAg&ust=1417684814689308
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://atropapharmacy.co.uk/?product=dispersible-aspirin-tablets-75mg-low-dose-aspirin&ei=8uKGVKTONIH3UKfOgZgF&bvm=bv.81449611,d.d24&psig=AFQjCNEP1N1txdSaedXhBRgDTl_UosQmUw&ust=1418212423895716


Remote 
collection 



~160 miles 

A 3-shift visit 
requires two 

full days 



Diffraction pattern recorded 
from crystal at Diamond 

Crystal cooled in loop 

Some real data… 
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Some fictitious data… 

10am 6pm 12pm 8am 

Time of day 

Solution: work in shifts 
- still difficult with small group     
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A day at the beamline… 



Who should collect the data? 
• Someone who knows the project 

• what data are required? 

• what space group/cell parameters/resolution to expect 

• Someone who has a stake in the project 

• Person who grew and mounted the crystals 

• Someone who is not tired! 
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Some more fictitious data… 

My 
samples 

Samples 
from my 

lab 

Samples 
from nearby 

lab 

Samples 
from some 

guy I’ve 
never met 

Samples 
from person 
who will be 
my internal 
examiner 



Ideal scenario:  
 everyone collects data from their own 

crystals 
 

work in short shifts 
 
Solutions: 
1. everyone travels to Diamond (not practical 

… and expensive) 
 

2. small team travels to Diamond – everyone 
else collects data remotely (mixed access) 
 

3. everyone collects data remotely (fully 
remote access) 



Who travels to Diamond? 
Without remote: 

• 3 people minimum – at least 2 are experienced 

users 

With remote (mixed access): 

• 2-3 people – only 1 needs to be an experienced user 

• good way to introduce new users to DLS 

Who collects data remotely? 
• 1 experienced user can cope, but better with 2 

• any number of new users (at multiple sites) 



Setting the scene for MX experiments 
For routine data collection at 100 K: 

• Samples prepared and cryo-cooled in home lab 

• Transported to DLS in dry shipping dewars 

• Samples mounted robotically  

• Data collection controlled through GDA GUI 

• Only manual operation at DLS: loading/unloading pucks 

• between 144 or 592 samples can be loaded at once 

(depending on beamline) 

• may only need to enter hutch at beginning and end of visit 

• Everything else computer driven… 

    Therefore you don’t need to be there! 



http://www.diamond.ac.uk/Beamlines/Mx/I02/I02-Manual/Using-ISPyB2 

ISPyB database & shipping 
• Create shipment in ISPyB 

• Fill puck with samples (at home lab) 

• Enter sample info. directly into ISPyB database 
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Update: 
• 31 sessions since September 2014 
• all have been fully remote! 



Getting started… 



What you need: 
• Linux/Mac/Windows Workstation 

• with at least one big monitor (24“: 1920x1200 pixel) - preferably two 

• Fast internet connection 
• >10 Mbit download speed (may be a bit optimistic if using at peak 

times…) 

• Speaker phone or headset 

• (Skype) 



iMac with extra 
monitor:  
(i) data collection 
(ii) data evaluation  

Snacks! 

2nd iMac: 
(i) data evaluation 
(ii) data (re)processing 
(iii) Skype Useful 

phone 
numbers webcams 

ISPyB 
interface 

GDA 
interface 

Coffee! 

Data 
directory 

View 
today’s 
jpegs 

Speaker phone (with 
beamline and EHC  

numbers on speed dial) iPad with SynchLink app 

My office 
2 am Saturday 
1st Feb 2014 



Beamtime requirements 
are entered into a BAG 
wiki 

How do we manage the beamtime?  
Several groups may 
participate in one 
visit, so we need to 
be organised.. 

Scheduled beamtime and 
associated deadlines 
(with reminders) sent as 
meeting requests to 
Outlook diaries 



• Decide on running order and approximate changeover 

times beforehand 
• need to be flexible e.g. if there is downtime 

• For mixed access: 
• remote users generally get the night shift  

• on-site team remain on-call e.g. to change pucks 

• remote users occasionally get daytime access (e.g. while on-site 

team analyse data or go for meals!) 

How do we manage the beamtime?  



During beamtime - keep in contact: 
• let other users know what's going on – especially if schedule changes 

• all parties need to be reasonable 

“I need preliminary 
data for my grant 

application!” 

“It’s taken me 
three years to get 
these crystals!” 

• make sure all remote users know 

where their pucks are in the dewar! 

How do we manage the beamtime?  

? 



Timeline for fully remote data collection 
2 - 3 weeks before: 

• decide who is going/sending samples (wiki) 

• complete ERA and experiment notification form 

Week before: 

• decide on running order and rough division of beamtime (via email) 

• prepare samples and enter sample information into ISPyB database 

2 - 4 days before: 

• ship samples (N.B. must arrive during normal working hours) 

• upload files for autoprocessing into ISPyB database (PDBs, sequences) 



Timeline for fully remote data collection 
~1 hr before start of shift (or slot in running order): 

• connect to beamline computer, start GDA 

• LC/EHC loads pucks into beamline dewar 

• enter puck positions into ISPyB database (LC/EHC) 

• Zero hour – take the baton, select sample from menu, collect data! 





How remote is “remote”?  

Shifts using 
remote data 
collection 

Distance of lab from Diamond 

Most 

None 
Near Far 



Let go Luke… 

…use remote! 

People can be set in their ways… 



I know what 
you‘re getting 
for Christmas.  

How? 

Because I felt 
your 

presents! 

= 

http://www.bulletproofmusician.com/how-does-one-bounce-back-from-crushing-disappointments/
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://commons.wikimedia.org/wiki/File:Vista-folder_home.svg&ei=4UGIVI27OMauU8SagPgO&bvm=bv.81456516,d.d24&psig=AFQjCNG40U5bEm5hfJbE9SqYI5dBvtHxuQ&ust=1418302290453243
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=https://twitter.com/diamondlightsou&ei=UkKIVL2bGIb9UvC8gMgD&bvm=bv.81456516,d.d24&psig=AFQjCNFurPsgw9PxWmsUUTM5Ctcq08a47g&ust=1418302405399439


When things go wrong… 



When things go wrong… 
Can you fix things? 

• probably not! 

On-site user: 

• During normal working hours – call local contact 

• Out of hours – call EHC 

Remote user: 

• During normal working hours – call local contact 

• Out of hours – call EHC 

Therefore you don’t need to be there! 



Getting your data home… 

• send hard drive with dewar  

 or… 

• FTP data home 

Alternative:  

• (re)process data remotely on DLS computers and FTP output only 

• archive raw data when hard drive gets home 

+ 

Both methods 

are slow! 



Advantages of remote data collection: 
• Beamtime is fully used 

• Users collect data on their own crystals 

• Most/all of the users stay at home labs 

 time commitment is low for remote users 

 stakeholders can observe data collection 

 useful for training non-experts 

• Time can be used flexibly 

• Less stressful 

• Everyone gets some sleep! 

• Difficult to “break” the beamline 



Disadvantages of remote data collection: 
• Remote users get the night shift (mixed access)! 

• Risk of losing touch with beamline staff and latest 

developments (do BAG training, go to User meeting) 

• Dewars occasionally get misplaced… 

• Don’t get a cooked breakfast! 

• Can’t think of any more… 



software tools 
and pipelines 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.clker.com/clipart-tool-box-2.html&ei=sC6HVOPIHYbzUtTogugP&bvm=bv.81449611,d.d24&psig=AFQjCNHXQTBe98XxHqAg6dbvIDUshoucpg&ust=1418231511493442


Rules of thumb... 

• Think! 

• Be pessimistic about symmetry 

• if unsure - assume P1 

• Be optimistic about resolution 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjHhJLb_7fJAhUGtRoKHbk5D38QjRwIBw&url=http://www.sodahead.com/united-states/mitch-mcconnell-thumbs-up-or-thumbs-down/question-1341575/&psig=AFQjCNFHwMeCunidomLW2j1vrmAocIRGsw&ust=1448967727821901
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiIrurm_7fJAhVKcBoKHdYyDf0QjRwIBw&url=http://hartsook.com/relevanssi-plugin-breaks-wordpress-built-admin-search/borat_two-thumbs-up/&bvm=bv.108194040,d.d2s&psig=AFQjCNGCrelofmlRKFeTwQMO_SDr8mJ9-w&ust=1448967783370817
http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwji4N6ch7jJAhWKPRoKHdncCbUQjRwIBw&url=http://www.cptfittriathlon.com/2015/10/04/your-biggest-problem-is-that-you-think-you-are-st/&psig=AFQjCNHbLEu9-PxzcnVUkuR5tO9b3R-X1g&ust=1448967819390890


Goals for my beamtime… 



Primary goals (data quantity AND quality…) 
• To collect as much data as possible… 

• To collect the best possible data… 

• To collect the data that will enable me to: 

• Solve my structure 

• Extend the resolution of my structure 

• Show that my ligand is bound 

Secondary goal (get a life!) 
Zbyszek 
Dauter 

“Data collection is 
the last 

experimental step!” 



Ask yourself: 

• Do I spend a long time re-processing and 

analysing data at home? 

• Does the next visit come along before I 

have analyzed all the data from the 

previous trip? 



Primary goals (data quantity AND quality…) 
• To collect as much data as possible… 

• To collect the best possible data… 

• To collect the data that will enable me to: 

• Solve my structure 

• Extend the resolution of my structure 

• Show that my ligand is bound 

Secondary goal (get a life!) 
• Try to answer these questions before end of visit: 

• Can I solve my structure? 

• Can I extend the resolution of my structure? 

• Is my ligand bound? 

• Minimise the amount of follow-up work… 

Zbyszek 
Dauter 

“Data collection is 
the last 

experimental step!” 



How many samples to take (or send)  per project… 

Low visit 
frequency 

High visit 
frequency 

Likelihood of 
‘success’ within 

a single visit 

Number of crystals 

Effort before, 
during and 

after beamtime 

Number of crystals 

Time available 
for other 

projects/users 

A dewar full 
of crystals 

(112) 
One 

crystal 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://www.rigaku.com/products/protein/actor&ei=R-V-VJrTAcPpaKnIgugI&psig=AFQjCNHmWNeI-HBf_9Fzk0_Bm2cWRVPPwg&ust=1417688745756779


How much 
data do I 

need? 

Data collection is always a compromise… 

What 
resolution 
do I need? 

What are 
the data 

for? How much 
time do I 

have? 
How many 
crystals do 

I have? 



20th century data collection 21st century data collection 

MX data collection has become faster… 



MX data collection has become faster… 

The Pilatus detector – a real game changer! 

• Typical dataset takes <<5 min to collect 

• 10 - 20 GB raw data per data set! 

• >1.0 TB data possible in 24 hrs! 

• In practice, 4 “useful” data sets per hour is good 

• includes screening for “best” crystal 

• …and thinking! 

• Most groups can’t generate enough crystals for more than 1 

shift (8 hrs) – often 2 - 3 hrs is sufficient 

• therefore a visit is usually split between several groups… 



=  fast data collection + If 

SHOOT FIRST, ASK 
QUESTIONS LATER! 

Think…  
Test…  
Think more…  
(Test more…)  
Shoot…  
Think even more… 

Then why not… 



Keeping pace with data collection… 

data 
collection 

data 
analysis 

MX beamline tools 



To recap… 
• Multi-centre BAG 

• Extensive use of remote data collection 

• fully remote most of the time 

• otherwise mixture of local and remote users 

• Most visits are shared between 2 or more groups 

• 2 - 8 hrs per group 

• Therefore, need to be as efficient as possible 



IS
Py

B 
da

ta
ba

se
 

Sample 
info. 



To make efficient use of beamtime: 
1. Before beamtime: 

• (Load crystals into pucks) 

• Enter sample information into ISPyB 

• Upload PDBs for Dimple into ISPyB 

• Upload sequences for MrBUMP into ISPyB 

• Decide on running order for samples (may change later…) 

2. During beamtime: 

• Use automated software tools to rapidly inform decision-making process 

• Re-run jobs if necessary 

• Revise running order/strategy based on processing results 

3. After beamtime: 

• Data already triaged 

• Focus only on promising stuff - less follow-up work 

• Better informed for next trip… 



During beamtime: 
• (use ISPyB) 

• Select required sample from drop-down menu 
• no need to enter sample information or specify sample location 

• less likely to get the wrong sample 

• Collect test images 

• Decide on strategy based on EDNA/prior knowledge/requirements/ 

(time available) 
• collect/don’t collect/revisit later (if time allows) 

• Collect data set 

• Analyse data on the fly 
• let the automated tools take the strain (fast_dp, fast_ep, Dimple, MrBUMP…) 

• BUT – remember to sense check the output! 

• re-run jobs if necessary (e.g. to set space group, resolution, exclude images…) 

• (may revise sample running order/strategy based on processing results) 

• Move onto next sample… 



Keeping track of your data: 
• Using SynchLink App  

• need iPad/iPhone 



Keeping track of your data: 
• Using SynchLink App  

• need iPad/iPhone 

• Using “View Today’s jpegs” launcher 



View Today’s jpegs 

save the jpegs directory on your home computer 
- can then access most of this content locally… 



Keeping track of your data: 
• Using SynchLink App  

• need iPad/iPhone 

• Using “View Today’s jpegs” launcher 

• Through ISPyB web interface (SynchWeb) 











Looking at maps: 



Get the “answer” whilst 
working on the next 
crystal… 
…assuming no jobs fail! 

Dimple (difference map pipeline) 

Step Approx. time 
(mins) 

Data collection 2 

Fast_dp 2 

Dimple 1 

1st image -> map 5 

NB. Sense check the result e.g. are R-values reasonable? 



Re-running jobs: 
• Most pipelines will run from the command line 

• Fast_dp and Xia2 will also run through the DAWN GUI: 



By end of visit: 
• Each data set should be characterised as: 

• useful/may be useful/not useful 

• Some data sets may be re-processed to your satisfaction 

• You may have interpretable experimental maps 

• You may have preliminary structures 

• You will have less follow-up work to do! 



After your beamtime: 
• Re-process “useful” and “may be useful” datasets if necessary 

• Use Diamond computers through the NXclient: 

• using latest versions of software 

• no local installation of pipelines required 

• likely to be much faster than your workstation 

• Copy results home (best way?) 

• With help of ISPyB database: 

• keep track of data collections 

• document your results and conclusions  





Summary - why use the automated tools? 
• Faster sample changing (ISPyB) 

• essential for remote 

• Informs the decision making process 
• make decisions sooner 

• revise strategy on the fly (e.g. recollect dataset x) 

• make better overall use of beamtime 

• Easier to cope with a small team 

• Reduces amount of post-beamtime follow-up work 
• reprocess with Xia2 (“routine” data) 

• Simple to keep track of your samples and data (ISPyB) 



Take home messages 

• If you are not using remote data collection – why not? 

• If you are not using ISPyB – why not? 

• If you are not using the software tools/pipelines – why not? 

• If you don’t have a life – you know why…. 
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