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GM/CA Detectors

= Two ID lines for MX

= Detectors
— Pilatus 6M and MAR300
— Received Eiger X 16M earlier this month
— First Eiger users in mid-June

= Eigerimage consumers

— JBlulce-EPICS acquisition software contains
an integrated viewer

— SpotFinder for data collection and raster

— GMCAProc and fast_dp automated
processing

— Need to support XDS, HKL2000, MOSFLM

Dectris Pilatus 6M

Dectris Eiger 16M
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JBlulce viewer

= Previously we used the SSRL
Image Server which loads MAR
(TIFF) and CBF images

» Decided to add native image

loading to JBlulce

— Image directory is polled at 2Hz

File Network Tools Help

[ JON ) X JBlulce-EPICS: ine ID-B Version mark:- pa trast Build 5138 FPE 222

Hutch l Sample ‘ Screening ‘ Raster

["piffraction ‘ Strategy = Multi Crystal Strategy |

Scan | Collect ‘ Analysis l Users ‘ Log ‘

Open| | < |10 || > < /0.78 || >

File Contrast Zoom Step  Stop Reset
= M+ O g

Collect

Pause

[ series_45_master.h5:181

| Current position

Gonio = 135.000
Detector = 900.000
Atten. = 7.04e+l5
Resolution Predictor
4,25-5:74;

6.04-

Shutterless: Off

Run sequence >>

Run 1 (collecting) o

1
Copy [Update ] pelete | reset IR
*

Collection mode
ridard SCHor Raster

Collect Param.

Prefix: ries_45
Dir: B
Distance:|899.99 mm
Atten.: 6874¢ factor
Beam size: /¢ X 4 Hm
Delta: 1.00 deg
ime:y 1.00 sec

Frame  Gonio

— Latest image is loaded as available TR
series_45_1_00185. cbf Enai 20
— We are testing various data file e
sizes from single image to 100/file e | Ve e

Image | series_45_1_00191.cbf Energy 2: keV
series_45_1_00192.cbf

series_45_1_00193.cbf

series_45_1_00194.cbf

series_45_1_00195. cbf

series_45_1_00196.cbf |

0
APS Current Shutter Permit [DEELIEIIM A Shutter Endstation Shutter Endstation Secure JINEIN

State: Collecting ETA: 3.8 min  EMERGENCY STOP | Mono: 12.000 keV| [Zero:| 0.01 V | Control:| Active | Shutter: Closec' |

JBlulce with integrated HDFS viewer
(in development)

Q=@ St




JBlulce viewer plans J—

= Comparison of HDF5 to the Eiger o

SIMPLON API Reference

Monitor e
— Advantages s

* One pipeline can read images during
collection and previous images

* Less load on the DCU
* No proxy is needed to read images

from the Eiger monitor and re-serve SIMPLON reference including Monitor
them
— Disadvantages
* May introduce lag but doesn’t seem ———
noticeable
* Adds a small amount of file system HDES Release 1100
usage March 2016
* Requires limiting the number of frames
per data file until the Eiger is upgraded
with HDF5-1.10 and SWMR support |-g:
. . The HDF Group
» Requires the file system to keep up
with collection

= We may still use the Eiger monitor if HDFS5 reference

testing shows it’'s necessary



JBlulce: Loading HDF5

Image loading, in the background

= HDF5-1.10 Java library HDFS5 files
— Added LZ4 and bitshuffle plugins
= |mage loads into a 32-bit int[] array @ RIS LISl
— Referred to for displaying pixel 32-bit int[]
values array
= Values are mapped to 24-bit color @ Color mapping
— For now we’re mapping to 8-bit
grayscale 24-bit color
— Later, other maps will be added Bufferedimage

= Finally, drawlmage applies pan
and zoom, and writes to the
screen-sized buffer

On-demand drawlmage() for pan/zoom

Screen buffer

JBlulce Eiger image pipeline
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Processing: CBF conversion

= HDF5 files will be converted to HDF5 ——{ JBlulce |
CBF for processing software that
requires it, using eiger2cbf

= The data directory will be polled,
and as data files are available an
eiger2cbf process will be started

— Decision about the number of

frames per HDF5 data file will be h4
based on testing

Parallel conversion
during collection
with eiger2cbf to

600TB BeeGFS storage

.~ XDS |
- HKL2000 |

' MOSFLM
~SpotFinde -

r
T

CBF
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Raster

| Raster Operation iIe Network Tools Help

Hutch  Sample  Screening Raster \ Scan  Collect Analysis Users Log

JBlulce-EPICS: Beamline ID-D Version mark-v2015.1.1 Build 4925 FPE Mar-02

~Control

. U Se r Sets u p 2 D g rl d Of Cel IS to @EI - J Numbering: None Cell Heatmap Coloring: None Spot Bragg Resolution [m]
take diffraction images at

Interactive | Auto

— Each row is collected without G o
closing the shutter

— SpotFinder is run on each image to Bis. [P roters

= - Raster mode

Ea [(-‘ T — ‘

F

. Polygons: One +[-][c
determine spot count and e =
resolution estimate L

Distance: - v mm

u P | a n S Attenuation: 20.0 ~ factor
Res. Limit: L[50.0 H‘i ADF Click or drag to view cell images QJ

. SpotFinder Results | SpotFinder Output
— Run SpotFinder on " =]

8 cores x 4 workstations as before, 4 0
using the Apache server version s ‘ . S

— At most, CBF conversion will need Gl e

1766 ~

to Wa It u ntl I a rOW IS COI IeCted to [12:52:49] NOTE: Current FPE frame is 1778 Tﬂ
Aps current [JECEXM shutter permit [IEETIIYTIM A shutter [ITXIM Endstation Shutter [JITXIM Endstation Secure [IEZEE

Star‘t’ but We may use Sma”er State:| Rastering ETA: 2.1 min [EMERGENCY STOP| Mono: 11.999 keV| IZero: 1.01V | Control: | Active | Shutter: Open
image counts per data file JBlulce Raster tab
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SpotFinder graph

[=] Sample Tab

u A feW i m ag e S pe r Se CO n d a re Sample controls are hidden when the diffraction viewer is selected - click to show

Sample: Low Res = Sample: High Res | View Hutch | Sample: Tools | Diff. Image

processed to assess crystal = e
quality 3] E—| 3 | CECT—) £ = .

C16/C16_0_0005.cbf

= Helps to diagnose issues like
misalignment or radiation
damage

= As data files are converted to
CBF, SpotFinder will be run

SpotFinder: Run 0 W Spots mBragg MRes. Est.

Y L .
0.00 10.00 20.00 30.00

T T T T 1
40.00 50.00 60.00 70.00 79.80

Omega start (deg)

JBlulce SpotFinder graph
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GMCAProc/fast_dp and XDS

=  We are following instructions from
the XDSwiki

File Network Tools Help

— eigerzcbf iS Iisted as a Converter Hutch  Sample  Screening Raster Scan Collect O Analysis Users Log : :
which works with XDS e -

Settings Data Quality Reprocessing All Results Completeness vs Resolution
: e 100 g
— We are using the XDS_from_H5.py | cmemwme a2 58
Dir: /mnt/sharel/user0/23IDB_2014_06_21/Collect/E1/E1_1_xds g (558 xR
converter 2 3
Images: /mnt/sharel/user0/23IDB_2014_06_21/Collect/E1/E1_1.#### 1 8 %0
1 H ) 281 8 76543
=  We will point XDS to our converted i A
Status: =
" (double click on the graph to analyse data with
CBF flles Unit Cell: 45.60 48.41 77.93 90.00 92.79 90.00 RS logdrmph)
I/Sigma ¢ | Vs Resolution
Space Group: P1211
— Unless using H5ToXds is faster ey e wa e
High Res.: 2.10 8.92 2.10 20 ==
m G M CAP Rmerge: 0.054 0.026 0.568 s 15
rOC Rpim: 0.050 0.026 0.522 VE"' 10
R ccuy2: 0.998 0.996 0.760 = 5
— Minimal other changes are needed | cmeces: o 0
Anom.Completeness 78.6 87.6 69.8 8 76543
H Multiplicity: 3.8 3.3 3.6 Resolution (A)
- Ready to teSt Wlth Our Own Anom. Multiplicity: 1.6 2.0 1.9 m
. . . 1/sigma: 13.2 34.2 21 to Multistrategy
diffraction images I e
| GMcaproclog | |  AMLESSLog | |  Tuncatelog | GMCAProc

| | f t d [14:31:42] NOTE: Data processing finished 2]
as 3

Aps current XM shutter Permit IEETITM A shutter [ESIYTM Endstation Shutter [FEIYIYM Endstation Secure [HETIN
state: idle ETA: - Mono: | 7.262 keV | IZero: 0.76 V| Control: Active | Shutter: Closed

— Awaiting a new version which
supports eiger2cbf-converted GMCAProc output in JBlulce
images
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000 IX| iMosflm version 7.1.2, 18th November 2014

Session Settings Help
HKL2000 and MOSFLM e et
‘ Autoindexing |

mages g gmarlB00 1, 64 °eQQP Ui 1

+|§| Image | o _range |_Buto | Man |_Del | > I/o(I) | Find |Use]!
indeing | @ 1 0.00 - 1.00 294 0 0 148 ® &

@ 84 3.00 - 84.00 222 0 0 105 ® @
Stralegy

= We will test HKL2000 and s S

integration Lattice 1 }

Solution | Lat. | Pen. | & | b | o | o | P | y | &y | ofg) | __ dbeam |
On Conve e (€] @13 1 (ref) ap 0 68.5 58.5 62.1 90.1 118.0 120.0 0.20 0.35 0.44 ( 0.1)
History G0 2 (ref) ap 0 58.5 58.6 62.1 61.9 62.0 60.0 0.21 0.35 0.44 ( 0.1)
(ref)  mC 1 101.3 58.6 62.2 90.0 123.0 90.0 0.22 0.34 0.44 ( 0.2)
. (ref)  mC 1 101.5 58.5 62.1 90.0 122.9 90.0 0.20 0.39 0.45 ( 0.2)
Ima eS (ref)  mC 2 101.5 58.5 62.1 90.0 122.9 90.0 0.20 0.36 0.45 ( 0.2)
ne 2 101.5 58.5 62.1 90.0 122.9 90.0 0.20 0.36 0.45 ( 0.2)
h 60 60.4 60.4 144.9 90.0 90.0 120.0 - - -
ne 60 103.5 62.2 58.5 90.0 124.4 90.0 - - -
nc 60 85.3 85.4 58.5 90.0 133.2 90.0 - - -
oI 60  58.6 62.2 85.3 90.0 90.0 90.0 - - -
ne 61 101.4 58.6 62.1 90.0 122.9 90.0 - - -
tI 61 60.4 60.4 85.3 90.0 90.0 90.0 - - -
oI 61  58.5 62.2 85.4 90.0 90.0 90.0 - - -
ne 61 101.5 58.5 62.2 90.0 122.9 90.0 - - -
B R én Ter'a ek s eE 4 an'n ana ann vl
Show lattices summary [+] Search beam-centre[+]
Spacegroup: h3 ]
Mosaicity B 1.10 Estimate |
warmings 1
[Grsenjwarings 1
iMosf
=
Prof Fit R || Zoom wind || UritesPrint|| /D test || Floor Up || Floor Down || reverse color || Update pred |
Full scale [| [ || Show Overf1 ]I Peak Sear || Edit P.S, || Help |

[ |
Hore peaks |
|
|

o o Fewer peaks

Size peak up
Size peak down |

Pick (add) ||

Pick (Remove)

0 0% oo
0% ®0 oo "
0 %9 o 99 @ o %0 &
° & - TG 2
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HKL2000
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GM/CA SpotFinder
Sergey Stepanov Nick Sauter
Oleg Makarov
Michael Becker fast_dp
Craig Ogata Graeme Winter
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