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Revisiting the notion of Mach
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File System Storage

1 PB BeeGFS

Hyper-threaded
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e.g. 88 cores

256 GB RAM
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P13

T-REXX

P12

P14

Detectors
16 MP frames @ 140Hz

16 MP frames @ 280Hz / 8-bit  

4 MP frames @ 560Hz

4 MP frames @ 1120Hz / 8-bit

16 MP frames @ 133Hz 

4 MP frames @ 750Hz

4 MP frames @ 750Hz

4 MP frames @ 100Hz



Mach 1 ≈ 1116 fps

fps: feet per second

fps: frames per second

❖ Acquired

❖ Transferred

❖ Processed; Results Displayed

❖ Dumped to Disk

Mach

M = 
𝑢

𝑐



Breaking Mach 1

❖ Eiger 2X CdTe

❖ 4M ROI 8-bit mode

❖ P14

❖ November, 2021

1118 fps
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Mach Run 
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Mach Run 
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Mach Run 



p.4

Mach Run 



p.5

Mach Run 
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Mach Run 



p.7

Mach Run 



P14
196-core setup

Kirill Kovalev



Detector / 

Data Collection Server

Image Tracker

Tioga

PPU Server

Rideau

It’s a Daemons’ World

The Impersonator DaemonThe Baddest DaemonThe Smart Daemon
The Control Freak 

Daemon
The Cool Daemon 

… and a tightly-knit community



Tioga: “where it forks”/”swift current”

BSLZ4 

Decompress

DOZOR 

Process

(MX)

Write CBF (MX) 

TIFF (SAXS)

Write GZIP

(MX)

Set User File 

Ownership & 

Permissions

1 Tioga

P12: 36-core

TREXX: 88-core

2 Tiogas

P13: 2 40-cores

3 Tiogas

P14: 144 cores total

88-core, 36-core, 20-core

Images

Spot Files

Dozor Results

In-Memory Processing and Buffering

the baddest daemon

Downstream Processing → e.g. XDS via xds-zcbf plugin



Rideau: “curtain”

T
io
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Detector Server

Image Tracker

GUI

…

Detector Server

Image Tracker

GUI

Rideau

Tioga

Tioga

Tioga

…

❖ 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

Single 

vs. 

Multiple Tioga Setups

the impersonator daemon

… behind which daemons play …



Tine





T-REXX

Ivars Karpics, David von Stetten



Detector / 

Data Collection Server

Image Tracker

Arapaho

PCO Server

It’s a Daemons’ World

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

…but it would be nothing without its computing, network and storage infrastructure



Imaging

ADXV   BeeGFS  tiff  
➔ flat-field corrected jpeg  ➔ MxCuBE

Acquisition Control:  MxCuBE ➔ Detector Server  ➔ PCO Server

Data:  PCO Camera ➔ PCO Server 

Image Tracker



Imaging

ADXV   BeeGFS  tiff  
➔ flat-field corrected jpeg  ➔ MxCuBE



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

Total Time Acquisition + Reconstruction: ~ 6min

Timeline



Reconstruction now 20 x faster than last year 

and 

available at the beamline!

… but …      

it can be improved further

➔ Flat field corrections done only once

➔ Use more than 1 cluster node

➔ Reconstruction from python to C

➔ Better calculation of rotation center

raw file after flat-field correction 

and phase-retrieval

reconstruction

Reconstruction

Jonas Albers
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Thank you!


