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We present a computational method and the challenges for integrating it in the control system and workflow of a synchrotron beamline in operation.

An important computational operation in a set of spectra is that of aligning them to a reference spectrum. In X-ray Fluorescence this is referred to as energy calibration and may be necessary for fitting low count
acquisitions. Typically this is done in a linear manner and sometimes requires user feedback. Automated methods exist but are often focused to specific type of data. We have recently published [1] such a new
automated method that is based on a non-linear approach and is specialised for XRF data. The initial application in two different multi-element detector systems in the beamline TwinMic (Elettra - Sincrotrone
Trieste) yielded promising results.

We outline the introduction of the method and the software strategy we followed in order to integrate it to the workflow of an operating beamline. This should serve as a case study where a novel computational
method is introduced to the standard information workflow of a lab. The underlining technology is based on “DonkiOrchestra: a scalable system for data collection and experiment management based on ZeroMQ
distributed messaging” (NOBUGS2016 presentation).
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Multi element XRF detectors acquire spectra (a) that should be aligned prior
| summing them (b). This is also referred to as energy channel calibration.
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»  The alignment is often manual - requires user feedback
»  Almost always assumes linearity;
>  two coefficients Energy = o * channels + 3

Proposed method [ref. 1]
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In use at TwinMic beamline [4]:

. 8 SDDs PNSensor, MCAs XGLab [5]

. New multi-element Detector System [6]

Signal (a

Introducing it to the workflow of a working Beamline is a challenge

Framework DonkiOrchestra [7] Beamline TwinMic [4]

* TANGO, ZeroMQ * Imaging and Fluorescence

* Scalable, Flexible, and Fast « XRF, STXM, Fullfield, CDI, Ptychography

* Concurrency & Workflow STy Wi , E

* Publisher/Subscriber model
* Allows for extending acquisition systems already in operation.
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Elements Planning Collection Closeout Scanning
* Director (Pre-Acquisition) (Data Acquisition) (Post-Acquisition) e LabView (In the past)
* Players » DonkiOrchestra (in development)
° Trlggers + Players Tango devices | | The s_?ctluiﬂce (I)f trigg_%g + Closeout-operation signal ¢ Trlgge r/ Event-reco rding HDF5
e is sent to the players wi i ﬁ . .
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* Priorities are read from partition

the players (scalability) | |. paQ players push data * Butalso used as a guess during Collection

* Pre-operation  signal with a 'trigger number'

sento to the players tag ~
* A pool of internal threads
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