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C O R E  D E V E L O P M E N T  T E A M S

• DIALS East: PI Gwyndaf Evans; David Waterman, 
Richard Gildea, James Parkhurst, Markus Gerstel, Luis 
Fuentes Montero, Graeme Winter - synchrotron 
rotation data 

• DIALS West: PI Nick Sauter; Aaron Brewster, Tara 
Michels-Clark, Iris Young - X-FEL serial crystallography



A C K N O W L E D G E M E N T S



W H AT  I S  D I A L S ?

• Indexing, refinement and integration programs 

• Scope similar to MOSFLM i.e. does not include scaling - 
use POINTLESS/AIMLESS for scaling (work in progress) 

• Integration algorithm similar to XDS 

• Does not currently include a GUI (in development) 
though does include a range of visual analysis tools 

• Also DIALS is a toolkit, so you can do lots more



P H I L O S O P H Y

• Global analysis and model - take data from every 
image in your data set 

• No assumptions made about experimental geometry - 
completely general / vectorial description 

• Treat data as 3D volume not 2D “frames” 

• Toolkit - for data processing but you can do fun 
experiments with a little code



U S I N G  D I A L S

• Automatic: xia2 (nothing to learn here, though is 
primary UI) 

• Manual: via command-line steps (still relatively 
automatic)



M I S S I N G  U S E R  I N T E R FA C E
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S E L E C T  L A T T I C E

• import - read headers, construct model of 
experiment 

• find_spots - find spots on every image; 3D 
if rotation data 

• index - index the reflection list (may be > 1 
sweep) in P1 & perform static refinement 

• refine_bravais_settings - consider / refine 
indexed spots in all possible lattices 

• reindex - reindex the indexed spot list 

• refine - actually refine the model, usually 
with scan varying model 

• integrate - actually integrate the data 

• export_mtz - export an MTZ file for scaling 
with pointless & aimless (CCP4)

W O R K F L O W



D I A L S



D I A L S ,  F I L E S ,  A R C A N E  N A M E S

pickle

json



A L G O R I T H M S



S P O T  F I N D I N G



S P O T  F I N D I N G



S P O T  F I N D I N G



S P O T  F I N D I N G



S P O T  F I N D I N G



S P O T  F I N D I N G



S P O T  F I N D I N G



I N D E X I N G



I N D E X I N G



I N D E X I N G



S O L U T I O N  P I C K I N G



S O L U T I O N  P I C K I N G



R E F I N E M E N T



R E F I N E M E N T



I N T E G R AT I O N



R E F L E C T I O N  P R O F I L E S

Full scan i.e. all images

1 3 5 7 9 11 13

2 4 6 8 10 12

Profile for reflection at position x derived from 
average of strong reflections in block with centre 
nearest x



I N T E G R AT I O N



S TA R T  D E M O N S T R AT I O N



D I A L S  I N  X I A 2

DialsIntegrater = dials.integrate + dials.export_mtz

DialsIndexer = dials.import + dials.find_spots + 
dials.index + dials.refine_bravais_settings

DialsRefiner = dials.refine

Then scale with POINTLESS / AIMLESS



3-sweep beta lactamase





xia2 atom=Zn /Volumes/GraemeData/how_to/beta-lactamase/C2_s4
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Output

Data files can be found in  

DataFiles

Log files to look at can be found in … 

LogFiles

Worth trying e.g. 

loggraph LogFiles/*aimless*.log

Also 

   firefox *html













Data from xia2 + sequence put into 
Crank2 via CCP4i:  
25/27% R/Rfree



N O T  J U S T  M X …



D I A M O N D  
I 1 9 - 1



C H E M I C A L  
C RY S TA L L O G R A P H Y

• “Small molecule” 
crystallography 

• Highly absorbing samples 

• High energy data collection 
=> DQE important 

• More complex 
experimental geometry







U S E F U L  R E S U LT S



S TAT U S

• DIALS now used routinely at Diamond Light Source for 
automated data processing via xia2 - will be in CCP4 7.0 

• xia2 is the “friendly” DIALS user interface for synchrotron 
data, and is bundled with DIALS 

• Tools developed using DIALS framework for image 
inspection, strategy evaluation on I19, detector metrology, 
…



A C K N O W L E D G E M E N T S

• Gwyndaf Evans, David Waterman, James Parkhurst, 
Luis Fuentes-Montero, Richard Gildea, Markus Gerstel, 
Alun Ashton 

• Andrew Leslie, Harry Powell, Phil Evans, Garib 
Murshudov 

• Nick Sauter, Aaron Brewster, Nat Echols, Ian Rees, 
Nigel Moriarty, Ralf Grosse-Kunstleve, …  

• Software users & Diamond scientists
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