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. BLISS data flow
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. 1. Python!

Example from BM23 (Kirill Lomachenko): beamline "health check" for
local contacts via Telegram, thanks to Telegram Python API
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BM23 events

Error in macro, time: 16/05/2021
11:53:03. Temperature: 200

BM23 events
Congratulations, your macro has
ended successfully!

BM23 events

— Scientists can take advantage of the huge
Python ecosystem in their own scripts

BM23 events
Congratulations, your macro has
ended successfully!

BM23 events
Congratulations, your macro has
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BM23 events
Congratulations, your macro has
ended successfully! |
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Example from ID11: tomography @ nanofocus endstation

700 GB per
hour of
aM (compressed)

data
N

25 degrees/s.
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User-written acquisition sequence == night shift macro

1 from bliss.setup globals import fsh, diffrz
import numpy as np

1 def ftomo_series(scanname, start, num scans, sleep time=0, pars=None):
for i in np.arange(start, start+num scans):
newdataset (f" {scanname}{i}")
umv (diffrz, pars['start pos'])
with fsh.closed_context():
print("taking dark images")
ftimescan(pars[ 'exp time'], pars[ 'nref'], 0)
if i==start or not(i%pars['ref int']):
print("taking flat images")
ref_scan(pars['ref mot'], pars['exp_time'], pars['nref'], pars['ref step'], pars['start pos'], pars['scan_mode'])
else:
print("skipping flat images - stay where we are")
ftimescan(pars|['exp_time'], ,0)
print("taking projections...")
fscan(diffrz, pars['start pos'], pars['step size'], pars['num proj'], pars['exp time'], scan_mode = pars['scan mode'])
print("resetting diffrz to 0")
umv (diffrz, pars['start pos']+ )
diffrz.position=pars|['start pos']
sleep(sleep_time)
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print("taking flat images")
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. 2. Flint, BLISS interactive data display tool

Flint is a GUI companion for BLISS for online data visualization
It built based on ESRF silx (Sclentific Library for eXperimentalists) and Qt (Qt)

It provides live display of BLISS
scans,

custom plotting
and interactive control
from BLISS scripts
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https://www.qt.io/
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It provides live display of BLISS “Gui. =™ B el
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scans, 8 image ¥ v roi2 Arc

Custom plotting N % V| roi4 Vertical reduction
and interactive control |
from BLISS scripts
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. 3.1 Software pseudo axes

Example from BM32: Laue diffraction
Pseudo axis to switch from Energy (HKL reciprocal space)
to crystal angle (real hardware, rotation axis) S e

class: EnergyCalc

package: bm32.ctrls.pseudo_laue
axes:

1

‘ | ‘ ‘~

new_v2_28Aug22.dat
points = good, crosses = unpredictabie

16000

- name: $thf
tags: real thf
AR

uuuuu

file: ~/local/bm32/ctrls/pseudo_laue.p

- name: Edia
tags: Edia
unit: ev

uuuuu

from bliss.controller.motor import CalcController

class EnergyCalc(CalcController):
def initialize(self):

"""Load abacus data,

8000

to be able to do the calculation"""

6000

. N def calc_to real(self,
A . AN 71 A .

nnn

v

Energy to Bragg angle abacus

**positions):
Take pseudo axis position, and return real axis position"""

def calc from real(self, **positions):

"""Return calculated axis position from real axis position"""




. 3.2 Software pseudo counters

In BLISS, a counter is a Python object representing an experimental parameter which can be
measured during a scan

A Software counter takes multiple counters as inputs and produces multiple calculated counters
as outputs

Software counters can be created in code, or declared from the BLISS configuration:

1 - class: ExpressionCalcCounterController
) name: calc diodes
inputs:
- counter: $diodel name: intensity

tags: dl ‘.;f/ \:. - - expression: f(d1, d2, d3, d4)
- counter: $diode2 P - controller: calc
tags: d2 . (d1 ) )

—

- : | X
i;;gteg3 Seress d1 | a2 \_‘:/d ) _—. |- name: center x
- counter: $diode4 | N E— "';\f;;l_;\“ - : '-'f; X ' - expression: g(d1, d2, d3, d4)
tags: d4 L 22 =" | - controller: calc
constants: = ] ik :/d4~} ' .
m: 0.5 \<\\HH_’,///z”-\\_/,
n: 0.8 _ _—. | - name: center_y
outputs: { y ) - - expression: h(d1,d2,d3, d4)
name: intensity — - controller: calc
expression: (dl + d2 + d3 + d4 ) .
name: cen_x 4 quadrants diodes counters Calculated counters
expression: m*(d2-dl) + m*(d4-d3) controller ﬁnputs) (outputﬂ
name: cen_y (dquad)

expression: m*(d3-dl) + m*(d4-d2)



. 4. SOftwa re regu |ati0n IOO pS (see poster by P. Guillou tomorrow)

Example: beam position regulation

Compensation of low frequency drifts due to thermal load changes or mechanical instability

BLISS provides a Software Loop
object, that knows how to
regulate with PID parameters

Beam position monitor
(5bpm)

Input
read beam position L 4
Custom Loop Existing BLISS objects with "read"
Position (software PID) .
setpoint@beampos interface can be taken as Input,
OUtpUt . . n "
move monachromator axis | and objects with "set" interface

can be taken as Output

tput: $ monochromator axis
: 0.05 (5mono)



. 5. ACCGSSing BLISS data (see poster by L. Felix tomorow)

Example from ID10: measurement of coherent x-ray speckle patterns

User group from Tubingen University (Germany) developed a data acquisition and processing
graphical interface on top of customized Flint and BLISS data API

Contributors: Linus Pithan, Vladimir Starostin, Prof. F. Schreiber

two-time correlation b
function (TTCO) for XPCS frames from Lima server TANG/ N,

+ scan metdata g™ ;
(X-ray photon correlation Eiger Lima server

spectroscopy) calculated Listen to BLISS scans - © BLISS Data API
online on NICE cluster = :

100001

dddddddddddddd
Rectangle Origin: 1066.005981

uuuuuuuuuuuuuuu
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!ggﬁuﬁ‘ BLISS has been designed to fulfill scientists needs and
AHEAD .
" synchrotron experiments control challenges

Would be happy to start collaborations

around BLISS with interested people




