Revisiting the notion of Mach

Streaming, and Processing at the

High-Rate Data Acquisition,
EMBL PETRA III Beamlines




System

DECTRIS
PCO DATA ACQUISITION
SYSTEM OVERVIEW
Detectors

Hyper-threaded
DELL Servers

e.g. 88 cores
256 GB RAM

Storage Servers

BeeGFS

Parallel Cluster
File System Storage
1 PB BeeGFS Network

Dedicated
40/ 56 Gbit InfiniBand




Detectors

16 MP frames @ 133Hz
4 MP frames @ 750Hz

16 MP frames @ 140Hz
16 MP frames @ 280Hz / 8-bit
4 MP frames @ 560Hz ;,
4 MP frames @ 1120Hz / 8-bit |

4 MP frames @ 100Hz

4 MP frames @ 750Hz




Mach 1 = 1116 fps

fps: feet per second

fps: frames per second

Acquired

Transferred

Processed; Results Displayed
Dumped to Disk

EMBL




Breaking Mach 1

Eiger 2X CdTe

4M ROI 8-bit mode
P14

November, 2021




Mach Run
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"transfer speed" pl4-rideau.log.2021-11-12.g9z | grep "11-11 16:2"
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1775/33
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989.795418 frames/s; frame count transferred/written: 13@63/586
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transferred/written: 14624/1566
transferred/written: 14783/16608
transferred/written: 14905/1666
transferred/written: 1515371925
transferred/written: 15575/2621
transferred/written: 15826/3184
transferred/written: 16191/3823
transferred/written: 16475/4656
transferred/written: 16856/5428
transferred/written: 17092/6468
transferred/written: 17481,/7851
transferred/written: 17758,/9182
transferred/written: 18146,/9971
transferred/written: 18393/10823
transferred/written: 18788/11995
transferred/written: 19105/12548
transferred/written: 19369713292
transferred/written: 19731/14267
transferred/written: 20071/15103
transferred/written: 20472/15901
transferred/written: 20799/16765
transferred/written: 21199/17508
transferred/written: 21561/18370
transferred/written: 22009/19310
transferred/written: 22289/19749
transferred/written: 22709/20415
transferred/written: 23018/20848
transferred/written: 23473/21473
transferred/written: 23751/21774
transferred/written: 24169/22322
transferred/written: 24455/22770
transferred/written: 24718/23169
transferred/written: 25064/23892
transferred/written: 25294/24287
transferred/written: 25678/25058
transferred/written: 25966/25546
transferred/written: 26350/26240
transferred/written: 26629/26627
transferred/written: 27005/27003
transferred/written: 27315/27310
transferred/written: 27699/27661
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28730/28611
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3009629774
30352/30017
30812/30513
31113/30869
31504/31279
31817/31664
32212/32208
32565/32563
32923/32921
33209/33187
33651/33596
33921/33911
34331/34284
34652/34548
34926/34740
35373/34935
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36019/34971
36389/35018
36768/35731
37053/36061
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38007/37034
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38686/37613
39152 /38062
39434/38351
39828/38738
40121/39019
40395/39334
40888/39958
41110/40264
41640/40898
41903/41227
42448/41868
42661/42188
43205/42840
43492/43230
4399643838
44247 /44158

p.3



Mach Run

|2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
|2021-11-11

16:21:26.612,
16:21:26.914,
16:21:27.214,
16:21:27.514,
16:21:27.817,
16:21:28.117,
16:21:28.417,
16:21:28.718,
16:21:29.016,
16:21:29.316,
16:21:29.616,
16:21:29.916,
16:21:30.217,
16:21:30.517,
16:21:30.817,
16:21:31.118,
16:21:31.419,
16:21:31.719,
16:21:32.019,
16:21:32.319,
16:21:32.619,
16:21:32.920,
16:21:33.220,
16:21:33.520,
16:21:33.820,
16:21:34.121,
16:21:34.422,
16:21:34.722,
16:21:35.025,
16:21:35.325,
16:21:35.629,
16:21:35.930,
16:21:36.228,
16:21:36.528,
16:21:36.829,
16:21:37.128,
16:21:37.430,
16:21:37.729,
16:21:38.027,
16:21:38.328,
16:21:38.628,
16:21:38.928,
16:21:39.228,
16:21:39.528,
16:21:39.829,
16:21:40.129,
16:21:40.429,
16:21:40.729,
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speed:
speed:
speed:
speed:
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speed:
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speed:
speed:
speed:
speed:
speed:
speed:
speed:
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speed:
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speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:

1085.686035
1087.753540
1088.724854
1089.681152
1090.283936
1091.683838
1091.760742
1093.508667
1093.946655
1094.783691
1095.544434
1095.744629
1096.137207
1096.678223
1097.618896
1098.240723
1098.777832
1099.856323
1100.456909
1101.146606
1102.440918
1103.401978
1104.356079
1165.183228
11605.334229
1106.823730
11607.313965
1168.329712
1169.088135
1110.427612
1110.486938
1111.073608
1112.332275
1112.4470621
1113.726562
1114.351318
1115.448853
1116.074707
1116.272095
1116.561157
1116.674072
1117.235352
1117.502930
1117.308350
1116.702515
1117.983643
1117.483931
1117.232178
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frames/s;
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count
count
count
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transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:

44570 /44563
45089 /45077
45379/45370
45816/45812
46149/46148
46452 /46436
46841/46827
47161/47159
47602 /47601
47959/47954
48307 /48303
48652 /48648
49055/49009
49399/49346
49766 /49635
50076/50055
50382 /50382
50807 /50806
51112/51107
51535/51525
51920/51916
52343/52339
52672/52669
53081/53080
53447 /53444
53868/53862
54174 /54159
54432/54419
54933/54930
55230/55227
55674/55672
55980/55975
56473 /56466
56781/56775
57219/57218
57529/57524
57965/57964
58293/58290
58529/58525
59016/59012
59254 /59237
59742 /59741
59963 /59963
60424 /60422
60632/60626
61085/61083
61340/61334
61729/61720
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Mach Run

2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
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2021-11-11
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16:21:41.029,
16:21:41.329,
16:21:41.630,
16:21:41.930,
16:21:42.230,
16:21:42.530,
16:21:42.830,
16:21:43.131,
16:21:43.434,
16:21:43.732,
16:21:44.035,
16:21:44.338,
16:21:44.638,
16:21:44.936,
16:21:45.237,
16:21:45.538,
16:21:45.837,
16:21:46.137,
16:21:46.437,
16:21:46.736,
16:21:47.037,
16:21:47.337,
16:21:47.639,
16:21:47.938,
16:21:48.239,
16:21:48.539,
16:21:48.839,
16:21:49.139,
16:21:49.439,
16:21:49.740,
16:21:50.040,
16:21:50.340,
16:21:50.640,
16:21:50.940,
16:21:51.241,
16:21:51.541,
16:21:51.841,
16:21:52.142,
16:21:52.443,
16:21:52.747,
16:21:53.045,
16:21:53.345,
16:21:53.648,
16:21:53.948,
16:21:54.248,
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speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:

1117.422119
1117.775146
1117.439331
1117.360840
1117.392700
1117.734375
1117.7390614
1117.211182
1117.638428
1117.793335
1117.480835
1117.4899590
1117.786499
1117.823486
1116.982788
1117.243286
1117.612427
1117.9069546
1117.489868
1117.183716
1117.636475
1117.931763
1117.499396
1117.473877
1117.793945
1117.716797
1117.510376
1117.481201
1117.479248
1117.362793
1117.006226
1117.561709
1118.0064517
1117.640259
1117.433228
1117.665405
1118.134766
1118.119629
1117.835815
1118.020752
1118.128540
1118.271851
1117.640259
1117.621704
1118.312622
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frames/s;
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frames/s;
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transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:

62012 /62010
62450/62447
62712/62710
63089/63086
63395/63395
63691/63691
64098/64094
64323/64319
64780/64778
65069/65068
65394/65391
65696/65695
66110/66110
66430/66385
66750,/66640
67078/67076
67486,/67484
67781/67776
68001/67995
68466,/68464
68719/68719
69155/69147
69378/69371
69811/69806
70099/70098
70447 /70444
70754/70753
71130/71127
71447 /71445
71801/71798
72109/72108
72355/72349
72815/72814
73045/73042
73512 /73508
73760/73758
74202/74202
74446/74442
74902 /74899
75141/75137
75585/75585
75833/75828
76104 /76096
76498/76494
76754/76751
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Mach Run

2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
[2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
{2021-11-11
[2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
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2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11

16:21:54.
16:21:54.
16:21:55.
16:21:55.
16:21:55.
16:21:56
16:21:56.
16:21:56.
16:21:56.
16:21:57.
16:21:57.
16:21:57.
16:21:58.
16:21:58
16:21:58.
16:21:59.
16:21:59
16:21:59.
16:21:59.
16:22:00.
16:22:00.
16:22:00
16:22:01.
16:22:01.
16:22:01
16:22:02.
16:22:02.
16:22:02.
16:22:02.
16:22:03
16:22:03.
16:22:03.
16:22:04
16:22:04.
16:22:04.
16:22:05.
16:22:085.
16:22:05
16:22:05.
16:22:06.
16:22:06
16:22:06.
16:22:07.
16:22:07.
16:22:687.

550,
849,
148,
449,
749,

.049,

349,
650,
950,
251,
550,
851,
151,

.451,

751,
052,

.352,

652,
953,
253,
553,

.857,

158,
458,

.758,

059,
359,
659,
960,

.261,

559,
860,

.160,

460,
760,
061,
361,

.661,

961,
261,

.562,

862,
163,
465,
764,

rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
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rideau:
rideau:
rideau:
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speed:
speed:
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1118.053589
1117.328979
1118.127197
1118.145020
1118.089600
1117.8065176
1118.6853833
1118.247681
1117.970215
1117.735840
1117.968628
1118.249756
1117.769043
1117.741821
1118.167725
1118.394897
1117.464600
1117.749756
1118.246094
1118.452148
1118.148682
1117.920166
1118.473999
1118.426025
1118.031128
1117.987183
1118.515625
1118.134155
1117.997314
1118.164185
1118.219116
1118.318115
1117.965820
1118.028809
1118.489990
1118.253784
1117.926392
1118.033325
1118.186523
1118.004883
1117.864258
1118.075562
1117.9608681
1117.881836
1117.948730
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(Xl

= mE wa

= mE wa

= mE wa

= mE wa

e

77209/77205
77459/77437
77874/77870
78143/78143
78587/78584
78825/78822
79252/79251
79536/79536
79967 /79964
B0163/80155
80580/80577
80873/80873
81257/81250
81518/81515
81955/81954
B2238/82237
B2600/82594
B82892/82891
83174/83174
83623/83621
83837/83836
84273/84270
84568/84565
84993/84989
B5223/85222
B5648 /85646
85946/85941
86311/86303
86591/86587
86984/86982
87324/87321
87520/87514
B7967 /87966
B88203/88199
B8710/88702
88909 /88906
89294/89289
89585/89583
89998/89996
90243/90241
90602 /90600
290964 /90964
91312/91310
91620/91614
91992 /91988

p.6



Mach Run

2021-11-11
2021-11-11
|2021-11-11
12021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2621-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11
2021-11-11

16:22:08.064,
16:22:08.364,
16:22:08.665,
16:22:08.965,
16:22:09.266,
16:22:09.570,
16:22:09.871,
16:22:10.173,
16:22:16.470,
16:22:160.769,
16:22:11.072,
16:22:11.372,
16:22:11.672,
16:22:11.972,
16:22:12.270,
16:22:12.570,
16:22:12.870,
16:22:13.171,
16:22:13.471,
16:22:13.771,
16:22:14.0671,
16:22:14.371,
16:22:14.672,
16:22:14.972,

rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
rideau:
=

info:
info:
info:
info:
info:
info:
info:
info:
info:
info:
info:
info:
info:
info:
info:
info:
info:
info:
info:
info:
info:
info:
info:
info:

transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer
transfer

speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:
speed:

1118.007446
1117.896240
1118.036987
1117.9978063
1118.042847
1118.249756
1118.0607812
1118.086914
1117.766113
1118.157959
1118.411621
1118.121338
1118.0699243
1118.362061
1118.429688
1118.117065
1118.194336
1118.362368
1118.382690
1118.314697
1118.685059
1118.417847
1118.366333
1118.5685371

frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;
frames/s;

frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame
frame

count
count
count
count
count
count
count
count
count
count
count
count
count
count
count
count
count
count
count
count
count
count
count
count

transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:
transferred/written:

02348/92341
92581/92574
93001/92998
032408/93240
93734/93730
93955/93951
94329/94325
94614/94611
05029/95023
95305/95305
95730/95724
96009 /96004
96388/96382
96703/96703
97059/97058
97381/97380
97613/97609
98058/98053
98282 /98277
08747 /98738
98978/98978
99458/99456
99660 ,/99659
99999/99999

p.7



Collect Log Test

Sample centring
Omega: 102.68

Front light: 100.00

‘© #900 - & 2 bcxer_4 (Point not defined)
— Standard Collection
£10.0 - Back light: 2.00 2 ® ® £0.2 - - Focus: 0.02 - > .
Acquisition

Oscillation start:

°® Zoom 5 £0.01

»
Centre 102.68 Osc. range per frame: 0.01

& Number of images: 300000 Total osc. range: 000.00
Save

N\ - s
Line |Exposure time (s): .00096 Total exp. time (s):  288.00
Grid g

® Resolution (A): 2 Detector mode: M -

Focus

Transmission (%): 100

Snapshot| * Shutterless

. Data location
Align
— — Folder:

x| bexer_tr

Clear all | File name: bexer_4_##t#####.cbf.gz
Prefix bcxer

Run number 4

Browse

»
Auto

Processing

N.o. residues: 200 Space group: ™

Unit cell:

a0 b: 0 co

a0 B:0 y:0

= Run processing after collection
* Run Dozor

Characterisation

Select all| /mnt/beegfs/P14/2021/p3l-gleb1/20211125/RAW_DATA *

Machine current

ISPyB proposal 120.4 mA
MX836 - Time-Resolved Crystallography an - Group: Set | Machine state
Sample tree Betrieb->Experimente
Mode: 6.08 GeV , 480 Bunches
21SPyB Front End, undulator gap
Opened, 10.94 mm
Filter: No Filter - Hutch temperature and humidity

23.6C,232%
Measured / Estimated flux
Flux :1.87E+12 ph/s / 1.88E+13 ph/s
Transmission : 9% / 100.0%
Beamsize :7x3 / 7x3
Cryoject in place

x - manually-mounted
Standard - 3
Manual centring (kappa=0.0,phi=0.0)
bexer_1 (Point not defined)
Standard - 4
Manual centring (kappa=0.0,phi=0.0)
bexer_2 (Point not defined)
Standard - 5
Manual centring (kappa=0.0,phi=0.0)
bexer_3 (Point not defined)
x Standard - 6
anual centring (kap
(i

Collectiondone v v o

Collectiondone - - In place Temp: 300.03 K

Sample changer
Dewar level in range

Done

Frames dropped

Resolution

2.000 A
Currer

142.87 mm
Set to:
Beamstop distance
Currer 15.00 mm

Set to:

=

Safety shutter
by running data collecition

Fast shutter

Beam size Aperture Phase Helical Collection Disabled
Horizontal: @ 150y - DataCollection - Energy Scan .
Vertical: ® BEAM - XRF Spectrum Queue history Image tfaCkaready DEtECt:f StatEJS
T ¢ 8 Xxposing
Beam positioning (Double mode) Rdvanced ” l - Ki .
- —— =T - @ Stop Pause Enable Adxv image tracking Frame rate :999.3
) = Xray Imaging Collection = Filter frames based on Dozor score | Temperature : 28.1°
8 ‘8802 = Add to queue _ 35% = Indicate spots Humidity :0.0%
st LEVE T 11 £ UeTiul VAL LUy NSRS SURS S I L o
2 : . [2021-11-25 16:33:05] Collection: Creating directories for raw images and processing files
Display image in ADXV [2021-11-25 16:33:05] Collection: Getting sample info from parameters
238 [2021-11-25 16:33:05] Collection: Storing sample info in LIMS P 1 4
" . [2021-11-25 16:33:05] Collection: Moving to centred position
317 - S [2021-11-25 16:33:05] Collection: Taking 1 sample snapshot(s) 1 9 6 t
| = 5 [2021-11-25 16:33:05] Collection: Setting transmission to 100.00 - r
475 . oy [2021-11-25 16:33:05] Collection: Setting energy to 12.7002 core setup
9.51 * e [2021-11-25 16:33:05] Collection: Setting resolution to 2.000 .
nf P ——— — [2021-11-25 16:33:05] processing_parallel Undefined Klrlll Kovalev
50000 100000 150000 250000 300000 [2021-11-25 16:33:05] Collection: Updating data collection in LIMS
FRannde 44 A a72. . AnY -~ 11 PRk s el Fon

200000




It’s a Daemons’ World

Detector /
Data Collection Server

Image Tracker PPU Server

The Control Freak
Daemon

The Smart Daemon The Baddest Daemon The Cool Daemon The Impersonator Daemon

... and a tightly-knit community EMBL i

(]
.....
.......



the baddest daemon

Tioga: “where 1t forks”/’swift current”

BSLZ4
Decompress
1 Tioga
DOZOR
Process P12: 36-core
(MX) TREXX: 88-core
In-Memory Processing and Bufferin Write CBF (MX) .
Y & J TIFF (SAXS) 2 Tiogas
P13: 2 40-cores
Write GZIP
Images (MX) 3 Tiogas
c P14: 144 cores total
Fil
SpOt G Set User File 88-core, 36-core, 20-core
Dozor Results Ownership &

Permissions

Downstream Processing 2 e.g. XDS via xds-zcbf plugin EMBL




the impersonator daemon

Rideau: “curtain”

... behind which daemons play ...

Detector Server

)
0’0

Middleware TINE server

» Listens to all configured Tiogas

»  Collects and consolidates in real-time
DOZOR results / status / properties

Presents itself as a Tioga to clients

Integrated at P14, P13

e

o

Image Tracker

GUI

7 7
0’0 0’0

Tioga

| O
;Plggta (X ) 0. GUI

EMBL i




Tine

File  Options Data Transfer

Java Instant Client — (0

Monitor Cptions  Information  Help

= Java Instant Client

File ©ptions Data Transfer Monitor Options  Information  Help

Context
P14
Server
rideau

Data Size Data Type

(0,0) [2553, 2553]

Settings: UDP, Timer | Suppress Que |ridagy

Settings: UDP, Timer | Suppress Query Properties, Device Query Precedence

Last request: 11:59:57.267 (6 ms)

Subsystem Context Subsystem
- |@ ALL ¥ | Stock Properties [] Meta Pro... [] P14 v |@ ALL ¥ | Stock Properties [ | Meta Pro... []
Device Property Server Device Property
v (] |+ [#] |frame-count v (@] |~ [2] 3] tioga v [@)] |frame-count v (&)
rtioga n Timeout tioga - |_ Timeout
- tinga-arapaho to disk 1000 tinga-arapaho - count of frames transfered/written to disk 1000
“tioga-mamison I tioga-atna
/P14,/tioga-arapaho,/tiogaitioga-atna 17.079 | Read | tiaga-mamison fpaho/tioga frame-count g 12:13:12.778 | Read |
transfocator
| Pall ] transmission | Poll ]
Draw Mode Vacint Draw Mode
Textbox b X _SDD d Texthox v
[ Autoscale [] Autoscale
[]Log Scale
= Java Instant Client -0 Histon
Suggest Decorations
File  Options Data Transfer Monitor Options  Information  Help =
Suggest Draw Mode
Context Subsystem TR e
Pl4 > |@ ALL ¥ | Stock Properties [| Meta Pro... [ Swap X and
Server Device Property | [tnput Pane
= |@ m = |@ dozor-pass - |@ Device Query Precedence Last request: 12:13:12.973 (1 ms)
Data Size Data Type [tiega I Timeout
tioga-arapaho 4 -
1048576 FWINDOW b 1000
1048576 | Ltogamamison I pooo |
/P14/rideau/tiogdtioga-atna | Read ]
(0,0) [2, 775, 182.6566, 1.2464623] ~ | Poll ]
(0,1) [4, 754, 179.29492, 1. 2464623] e
(0,2) [3, 782, 158.92223, 1.2464623] Draw Mode
(0,3) [5, T70, 186.48996, 1.2464623] Textb -
(0.4) [0, 752, 191.32918, 1.2464623] exthox
(0,5) [T, B41, 177.29895, 1.2305884] Tt
(0,6) [6, B03, 160.83485, 1.2464623]
(0,7) [8 B01, 184.9251, 1.2464623] []Autoscale
(0,8) [9, 769, 167.73573, 1.2464623] [ Log Scale
(0,8) [1, 759, 183.19197, 1.2464623]
(0,10) [1l0, 777, 151.0658, 1.2464623] Riston
(0,11) [13, 757, 166.58954, 1.2464623] Suggest Decorations
(0,12) [12, 772, 170.34105, 1.2464623]
(0,13) [11, 764, 151.96016, 1.2464623] Suggest Draw Mode
(0,14) [14, 752, 151.31651, 1.2464623] hd S
| | Input Pane




Mar 18 16:11:47 ™

Collect Log Test

Sample centring

File Options Data Transfer Monitor Options Information Help

Context Subsystem

A

Server Device Property

Data Size Data Type Timeout

count of frames transfered/written to disk

Beam size
Horizontal:

P14/ rideau/tioga frase-comt g 16:11:46.460

(0.0) [18000, 18000]

Stop
Draw Mode

Vertical: Textbox =

[ Autoscale
[ Log Scale

Heat map Settings: UDP, Event | Suppress Query Properties, Device Query Prece... At=59.069s, 0 cycles

Display image in ADxV

1.00

0 2000
Result: Resolution -

4000 6000 8000 10000 12000 14000

Image: #, value #

16000 18000

gleb@P14 State: - Diffractometer: Ready Sample changer: - Last collect: OSC : Successful (2022-03-18 16:09:51)

HDR_fps_2 (Point not defined)
Standard Collection

Acquisition

» i
Oscillation start:

Centre
é
Save
N\
Line
Grid

. ® Resolution (A):
OCUS | Transmission (%):

Snapshot| * Shutterless

238.45 Osc. range per frame:
Number of images: 18000 Total osc. range:

Exposure time (s): )00893 Total exp. time (s):

1.2 Detector mode:

100

Data location

@
Ali
Sl Folder:

v

x
Clearall | File name: HDR_fps_2_#####.cbf.gz

Prefix HDR_fps
Run number 2

»
Auto

YY)
File Options Data Transfer Monitor Options Information Help

Context Subsystem

Server Device Property

Data Size Data Type

dozor results

P14/ rideau/tioga dozor-pass g 16:10:56.002
(0,0) [6, 219, 31.228619, 1.2936716]
(0,1) [3, 198, 32.859715, 1.2596433]
(0,2) [5, 227, 34.791847, 1.2132875]
(0,3) [0, 158, 27.472954, 1.158759]
(0,4) [1, 214, 29.178036, 1.2596433]
(0,5) [27, 236, 27.883596, 1.2763174]
(0,6) [17, 235, 32.353264, 1.2763174]
(0,7) [4, 224, 36.721348, 1.2763174]
(0,8) [9, 235, 36.766403, 1.2763174]
(0,9) [20, 236, 30.75361, 1.2763174]
(0,10) [16, 244, 33.13212, 1.2596433]
(0,11) [26, 250, 28.606762, 1.2596433]
(0,12) [22, 243, 30.985638, 1.2436061]
(0,13) [18, 231, 35.241745, 1.2936716]
(0,14) [13, 235, 32.390568, 1.2936716]
(0,15) [7, 218, 31.65176, 1.2936716]
(0,16) [28, 259, 28.623652, 1.2763174]
(0,17) [10, 236, 32.660393, 1.2763174]
(0,18) [14, 242, 38.434555, 1.2436061]
(0,19) [32, 230, 30.595055, 1.2936716]
(0,20) [2, 217, 30.952463, 1.2763174]
(0,21) [12, 235, 34.32747, 1.2763174]
(0,22) [37, 228, 24.562653, 1.3306158]
(0,23) [36, 230, 27.72821, 1.3306158]
(0,24) [30, 247, 28.076584, 1.3117539]
(0,25) [21, 240, 30.201405, 1.2596433]
(0,26) [40, 233, 25.876385, 1.3306158]
(0,27) [43, 251, 25.845013, 1.2132875]
(0,28) [52, 247, 34.62614, 1.1989367]
(0,29) [62, 245 33.466454, 1.2436061]

(A ARl fra ~aa ~A ArFcEAn 2 anAAA~T

Stop
Draw Mode
Textbox

[ Autoscale

[ Log Scale

[ Input Pane

Settings: UDP, Event | Suppress Query Properties, Dev...

At=60.003 s,

0.01
180.00

16.07

4M

elect all /mnt/beegfs/P14/2022/qleb/20220318/RAW_DATA

Browse

B

Timeout

[¥ suggest Decorations
[+ Suggest Draw Mode

0 cycles

-Queue history

s A S 1.41A

Image tracking

File View Edit Help

@ 3
) Stop
jollection

Mot Vo 1U IvivsieU)] SRSV vt

022-03-18 16:09:28] Collection: Movin¢
022-03-18 16:09:28] Collection: Taking
022-03-18 16:09:28] Collection:
022-03-18 16:09:28] Collection:
022-03-18 16:09:28] Collection:
022-03-18 16:09:28] Collection: Updati]
022-03-18 16:09:29] Collection: Starte:
022-03-18 16:09:49] Processing: Done

022-03-18 16:09:51] Collection: Done

022-03-18 16:11:46] Collection: Prepar

Setting

022-03-18 16:11:46] Collection: Storiny{

Settin¢ |*
Settim e |

ready
x Enable Adxv image tracking

scale.

v m‘ v 50% v 100% "Aum
Colormap—
* Gray

F ~
x Filter frames based on Dozor score

x Indicate spots

~ Heat
+ Rainbow

Jinvert

~Magnify—

Mawnlﬂtallnn

1.15A

Detector status
Ready
Frame rate :1071.1 Hz
Temperature : 28.3°
Humidity :0.0%

File system EDNA ISPyB
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It’s a Daemons’ World

Arapaho

Detector /
Data Collection Server

(7,

/

PCO Server

Image Tracker

The Control Freak Daemon  The Down-to-Earth Daemon The Copycat Daemon The Smart Daemon




Acquisition Control: MxCuBE =» Detector Server = PCO Server

Imaging

PCO Camera = PCO Server

|
Arapahg

Image Tracker EMBL




©® MXCuBE

Collect Log Test

Sample centring

Omega: 17281 . © #90.0 - Kappa:  0.00 > Phi: 360.00  #10.0 - ® Sample: manually-mounted
Standard Collection

Front light: 0.00 % ® £10.0 - Back light: 1.80 € ® #0.2 - Zoom1 - Focus: -0.14 2 ® ® £0.01 - — |
Characterisation ;

»
Centre |Helical Collection (
@ I op -
S Energy Scan -
N XRF Spectrum
Llize Advanced
Grid | Xray Imaging
s Acquisition
Focus Sivce
—a  Oscillation start:  172.81 Osc. range per frame: 0.1
Snapshot' Number of images: 1800 Total osc. range: 180.00
@ 7 b 1 A
Align Exposure time (s): 0.01 Total exp. time (s):  18.00
. Parameters
Select all « store data
x >
Clearall | Take pre flat field Offset X (mm) 0.0
» | Take post flat field Offset Y (mm) -1.0
Auto Number of FFimages: 30 OffsetZ (mm): 0.0
x Apply FF to live view
* FF ssim
Detector distance (mm 5.01 Add TEFN-
140
Remove 146 .
155 &

Data location
Folder:
/mnt/beegfs/P14/2022/nikolova/20220912/RAW_DATA

platy2
File name: platy_5_#####.tiff Browse
X: 809 Y: 425 Prefix platy

Run number 5

Beam size Slits Aperture Phase
Horizontal: 400.0 pm Horizontal: 6975 pm 300 - # @ 1400y - Centring
Vertical:  400.0 ym Vertical: 5961 pm  3( .7 @ BEAM -
Beamline mode CRL Beam positioning (Imaging mode)
Imaging * Manual - Set # Horizontal: 1.8079 ‘e @ £0.001 - B

Out 8 Vertical: 3.5616 880 2001

5 Add to queue

|
Arapahg
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9
ode
o2
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°
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o3
o3

(>4 ]
9%6%

%
ogele

EMBL :

S
- %
W
&
3
NN
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Qo

Total Time Acquisition + Reconstruction: ~ 6min

B - Q@
= Oy, sy S&@o&wﬁw
TSy Q@ 895
DwV AN
S
8 2N 5
23 Po ‘d«_ omww.w

Total Acquisition Time: ~ 4 * 34s + 3 ¥ 7s = ~157s =~ 2min 37s




Reconstruction

/mnt/beegfs/P14/2022/nikolova/20220912/RAW_DATA/platy3 platy 18.000189147 135.999267578,139.999755859,146.005126953,155.0 1,2,3,4
Mon Sep 12 18:53:38 CEST 2022 Reconstructing /mnt/beegfs/P14/2022/nikolova/20220912/RAW_DATA/platy3 to /home/nikolova/20228912/PROCESSED DATA/platy3/tomo on bcrunch-no4

ENERGY= 18.

PIXELSIZE=

DISTANCES= 0.060999, 0.065000, 0.071005, 0.080000,

FLATAVG =

ROI = ©,49,

BETADELTA=
ZEROCOMP=
PADDING=

Mon Sep 12
Mon Sep 12
2022-09-12
2022-09-12
2022-09-12
2022-09-12
2022-09-12
2022-09-12
2022-09-12
2022-09-12
2022-09-12
2022-09-12
2022-09-12
2022-09-12
Mon Sep 12
Mon Sep 12
Mon Sep 12

VvV

000189147
0.325

3

1900, 1900
0.1

0.1

200

18:53:39 CEST 2022 Start 9
18:54:37 CEST 2022 Done CTF

18:54:40,885
18:54:40,886
18:54:40,886
18:54:40,886
18:54:57,942
18:54:57,942
18:55:32,089
18:55:49,451
18:55:51,023
18:56:47,701
18:56:48,845
18:56:51,345

18:56:56 CEST 2022 converting -auto-level
18:56:56 CEST 2022 converting -auto-level
18:56:56 CEST 2022 converting -auto-level

available at the beamline!
1t can be 1mproved further

Flat field corrections done only once
Use more than 1 cluster node
Reconstruction from python to C
Better calculation of rotation center

started with:

Input Directory: ./ctf
Output Directory: ./tomo
Padding: 600

projections loaded 1800
Rotation center: 940.5
stripes removed

data padded

log transform computed
recon computed

circ mask applied

done. ..

Reconstruction now 20 x faster than last year

and

... but ...

./tomo/slice_0300.tif /data/ispyb/p14/2022/nikolova/20220912/RAW_DATA/platy3/platy_2_1.snapshot.jpeg
./tomo/slice_1200.tif /data/ispyb/p14/2022/nikolova/20220912/RAW_DATA/platy3/platy_3_1.snapshot.jpeg
./tomo/slice_0900.tif /data/ispyb/p14/2022/nikolova/20220912/RAW_DATA/platy3/platy_4_1.snapshot. jpeg

reconstructiop

Jonas Albers
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