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ALea Generic Taurus GUI

Macro Server
Recorders

Device Pool

! [controllers

File View Taurus Tools Panels Help
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3
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closere | (@) FEmieriock
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External widgets ‘
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shutter

OPEN FE
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BL22 (ALBA) GUI created with the TaurusGUI framework
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ALBA

3% 4 F Root 2By dece

@ Sorwr

Taurus Widgets

Generic TaurusGUI

Macro Server
Recorders

DeviceRecl Controllers
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st — @

cnanncistann T

sRUICCE-U2

{workdna prapery.
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Measurement Group | Snapshot Group | Storage
Active Measurement Group | cp_mgl
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Parameter |4 Scan point o @
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motot: 100000 Fle View Taurus Toos Help
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final prees I3 Losdperspectives
nal_pos g cesudoutle el 311599 TR
nr_intery 10 e Spock 3.0.2.alpha -+ An interactive Laboratory application.
integ_time 0.1 — . help > spock:s help systen.

| Favourite list | History Viewer |
mvm_cpl_2 345.0

| Ism

ascan m_cpl_10.0100.010 0.1

sans:6
Tide: ascan moto1 00 10010001
Start:Thu Dec 10233201 2020

End:Thu Dec 10233252 2020
Status:Finished

Directory:fump

Fle:test scanuserdat

(+ [ @]
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Scan 6 | ascan moto1 00 10.01000.1 | Started Thu Dec 10233201 2020 | Ended Thu De 10233252 2020 | Amp/test scanuser.dat

1Python profile: spockdoor

Door_zreszela_1 [1): lspc
Name Type

Controller  Axis

ioveriool  PseudoCounter

Door_zreszela_1 [2]: |

QtSpock ready.

-> Details about 'object’. ?object also works, 77 print
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ALea Taurus Core

* “Container of uniqgue models”.
* Schemes provide access to different type of data sources.
* Polling and event mechanism.

model

Model Objects

Schemes

Continuous Scans Workshop
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Generic TaurusGUI

— n

AL SpOCk

* Spock — IPython based Sardana CLI (also available as Qt widget).
* Provides total control over the system: executes procedures, interacts
with the elements, ...

Spock syntax mimics SPEC commands.

/bin/bash g0x39 .
-p BLOB File View Taurus Tools Help

: : Load Perspectives

IPython and PyTango 7.2.1ldev Jupyter QtConsole 4.2.1
Spock 2.0.2-alpha -- An interactive laboratory application.
- Fobject prints more. help -> spock's help system.

object? -> Details about 'object'. tobject also works, ?7 prints more.

IPython profile: spockdoor

ill not he stored persi Door_zreszela_1 [1]: lspc )
Mame Type Controller  Axis
11. It will take at leas ol. 00 loveriool  PseudoCounter  ioveriOctrlol 1

Door_zreszela_1 [2]: |

1
2
4

o
_—
{

@

QtSpock ready @

]

t1

BLOS_M2 EBLSS MP1
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ALBA

MacroServer

Genemc TaurusGUI

Recorders
DevicePool | controllers
Outline

Macro Server

(General) Hooks

loop 0 10 3

PEEEEEROPOOECOOE

Input parameters & ||
results & data .

SPEC like commands

set_pos
set_user_pos
setTimer

[olalolololalolofalalof dolofofolofololo]
-

Plotting

i

00 ++« Bv@

Verify Ju(x) =3 | costasing) do

Sardana & Continuous Scans

sa
\:3 @ roperty
—=Pidef data(self

™ a
return 1

a5
47 class hooked_scan(Macro) :

*rvan example on how to attach hooks to the various hook points of a scan.

param_def = [
['motor',
['start_pos',
P [end pos,
['nr_interv',
['integ_time', Type.Float, None, 'Integration time']]

Type.Moveable,None, 'Motor to move'],
Type.Float, None, 'Scan start position'l],
Type.Float, Mone, 'Scan final position'l,

Type.Integer, None, 'Number of scan intervals'l,

"JeT hooki(sel

self. 1m‘n(”‘thookl execution")

def run(ﬁe--, mot, start, end, nr, intt):

= [(sei.hookl, [*pre-acq']
self. runMacro(ascan)

return seJ ascan.data

cof@imacro ()
70Het ask_number_of_points(s=if)
7 " Bsks user Tor the number of points®®"

self.createMacro('ascan', mot, start, end, nr, intt)

74 @macro()

def Jo_plot(self):

"TSample JO at hnspace(o 20, 200)
x = linspace(0, 20, 200)

y = jolx)

x1 = x[::10]

7o -y i 16):

71 . 3 f

72| nb_points = self.input('How many points?", data_type=Type.Integer) (
73

X @ sardanacditor. py
E & @ i 3 X m ™, | [ pcapac2014.py* @
i Ms_zreszela_1 13 ctri+n
Macro libraries 14
= addmaciib_test 15 @macro( [ [“mo cable’, Type.Moveable, None, "moveable to move'], culio
- #. communication 15 ["position', Type.Float, Mone, "absolute position'] 1) =
> @ demo 17 def move(self, moveable, position): dd d 1
A i vi
- e weeco s | Adding, editing macros
! E {;;;3;;;:;71“ ;cl) self.output('Motor ended at ", moveable.getPosition()) at runt|me
> list
J- Tog rest 22 class Lloop(Macro, Hookable): || File list management
>~ ¥ macrostatus_demo 23 e d - _ Copy path to clipboard oints
= naa Pdhints = { *allowsHooks': ('pre-move', 'post-move', 'pre-acq’, 'poStracfl R 0 P
3~ moter "4 New window
Y ® param_def = [['start', Type.Integer, None, 'start point'],
@ %:Sﬁop:, lype.inﬁsger‘, Tnn?.t‘e??]pmnt'], 4 Split vertically
o Step s Type-Integer, 1, 'step 4 Split horizontally
e result_def = [['result', Type.Integer, None, ‘r‘esult']]l _ Close this panel
z def hookl(self): l g izt
H self.output("Tn hook 1"} ® hook2
H @ hook3
& def run(self, start, stop, step): & hookd
® self.info("starting 'Loop") @ hooks
pn_test self.hooks = [ (self.hookl, ["pre-acq'1)] ® hooks
for i in xrange(start, step, step): @ run
Self.output("At step %d" % 1) >~ ® hooked_dummys
self. flushoutput () & Alignoptics R
N . & OptimizeBeam I t t
o o e i 0 e ke nteractive macros
@ MergeData

ask_number_of_points

@ How many points?

Y /

Self.pyplot.plot(x, y, label=r'3] 0(x)3')
self.pyplot.plot(xl, yl, 'ro', label=r'gl o~{integt(x)%')

ceif pyplot.legend()

P | self .pyplot.xlabel( sxs5')
=1
5
-

=
0
1
2
] seif.pyplot.title(r verify s1_ol(x)=\frac{1}{ypitrvint_o~{\pitrcos(x \sin\
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ALsa Device Pool

* All the equipments are interfaced via Device Pool and its
plug-in controller classes (Python)

* Generic elements' interfaces allow building high level layers
on top of them e.g. MeasurementGroup, pseudo elements,
generic widgets, etc.

Element Type Example of application

Motor stepper, servo or piezo actuator

PseudoMotor energy, HKL of a diffractometer,
slit's gap or offset

CounterTimer event counter, position measurement

PseudoCounter vertical beam position in the X-ray beam
position monitor (XBPM)

ODExpChannel analog to digital converter (ADC), low
current electrometer

1DExpChannel position sensitive detector (PSD),
multichannel analyzer (MCA)

Pool Device Server and its elements 2DExpChannel  CCD camera, 2D X-ray detector

TriggerGate timing cards, pulse train generators

Continuous Scans Workshop
20-21/09/2023
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<Lesa Configuration

« Sardana has multiple configuration points e.g. Tango DB,
environment DB, etc.

 The idea is to unify all the configuration into one place.
 Format based on YAML.
» CLI scripts for configuration operations: sardana config --help

5 tango_host: tangodb: 18000

7 pools: -
8 demol:
9w instruments: Tango DB
1@ /slit:
11 class: Nxcollimator
12 /mirror:
13 € i
1 r

dump load

lass: NX t
ctrlor:
type: Mot
%f.‘- python_module: DummyMotorController.py ) S
- - e it LSardana config (YAML) validate
:f ?::?:-u;lent: fslit / \
t . diff update
1 :é;u:ent: fwirror R Rt
oridl Old Sardana config (YAML) |
4 strument: /mirror R d
Example of the Sardana configuration file Sardana configuration tools
: Continuous Scans Worksho
Sardana & Continuous Scans www.sardana-controls.org P
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~L=a Objectives

* Provide a generic framework for continuous scans
that would reduce the efforts of development of a
particular scan in a laboratory.

* ldeally the only customizations needed:
— hardware access plug-ins (controllers) development

— configuration e.g. elements configuration, create and
configure a measurement group, environment
variables

Continuous Scans Workshop

Sardana & Continuous Scans www.sardana-controls.org 20-21/09/2023
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<Le=a Important assumptions

* All the elements, but slave motors, must be defined In
the same Pool.

* Maintain a unigue synchronization description hence
Integration time for all the involved controllers per scan
point.

*  Experimental channel configurations e.g. repetitions or
synchronization are set on the controller level.

* Support only linear trajectories — constant velocity of
physical motors over the whole scan range.

Sardana & Continuous Scans www.sardana-controls.org Contmu;cl){ 8218/837250\/2\/; (12
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ALe a Involved elements

acquisition action

synchronization action

motion action

Continuous Scans Workshop
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ALea Scan configuration

motor
start
end
intervals
integ.time
(Latency
time)
— acquisition action
synchronization action
motion action
. Continuous Scans Worksho
Sardana & Continuous Scans www.sardana-controls.org P
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ALea Scan configuration

motor
start
end

intervals

acquisition action

synchronization action

motion action

Continuous Scans Workshop
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ALea Scan configuration

motion action

Continuous Scans Workshop
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~ALea Synchronization and acquisitiom

t() acquisition action

t() I
2

motion action

Continuous Scans Workshop
20-21/09/2023
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<L=a Data readout, merging & storagﬂ

data

<4 <
.g
- -

acquisition action

file
shared

memory l -

synchronization action

motion action

Continuous Scans Workshop
20-21/09/2023
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ALBA

Objectives & Continuous Scan
Assumptions Approach

Continuous Scan Status &
Detalls Roadmap?
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* Physical motors maintain constant velocities while
scanning — no trajectory control (for the moment...).

s
o a0 @0 Dr"‘"“
2° Bbmﬂ\‘c}xﬁﬁﬁﬂﬁ ™
9 Qqaﬁo CI-G\E *:@1?
‘.ﬂ& {-LD{JB 0‘;:3';." 5\3{& e 2 % .\.a\a
KO A G
WOTNORNO
Pe
pend
P
*LPe
|p5 Pstart -‘,i!ﬂ“._q,-;:.'
t, time
: Continuous Scans Worksho
Sardana & Continuous Scans www.sardana-controls.org P
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,?A Synchronization Modes

A L

ideal .
syn¢hronization trllgjggr
|at.ency |atency evaluation
,,‘g} 'tlme' .43} 'time' fror
& & &. I
e\\o(’ fhtegration 6\\00 imtegration oad & st
; i
&’ 4@} start transition
(\(\Q} (\Qé 0 tim?' - Ttime
& ACQ ACQ ACQ & lAcQli  TlAcQ| [0
& P : ' ' :
hardware (external) trigger software (internal) trigger
integrationlatency
'time' 'time'
.\19} active |passive
(\\o‘\ time | time
g
£
S
raise
&
&
f% ACO ACQ ACQ NotImplementedError ()
43
¢
hardware (external) gate software (internal) gate
ideal triager
. evaluation
synchronization error
2 &
; R
‘{\\o‘\\m (\&o‘\\
\\oc’ ftegrationtatency *(\0 load & integrationtatercy
2 'time' 'time' 2 start 'time' 'time'
é Q} time -
S| |AcQ ACQ ACQ & - IACQ ACQ ACQ
et F '
hardware (e : ) 3 3
Continuous Scans Workshop
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~ALea Measurement Group =

Timer and Monitor Synchronizer and Synchronization
are maintained (on the controller level)

; Experiment Configuration@pc255 = I jm] I X I

Measurement Group | Snapshot Group | Storage |

Active Measurement Group IW;I LI J il
| hELh|i@+-—F2e 8

o Channel |-_-'enab|ed |aoutput |m=Shape |m=Data Type | &2 Plot Type I= Plot Axes || & Timer " Monitor © Synchronizer | o Synchronization || == Conditioning| «- Normalizatic| ¥ NeXus Pat=

noctl3 true true MNo ctl3 ctl3 dtgol Trigger MNo

n ctld true true No ctl3 ctl3 dtgol Trigger No

noctls true true MNo ctl3 ctl3 dtgol Trigger MNo

n ctl6 true true Spectrum <=mov= ctl3 ctl3 dtgol Trigger Mo

o tctdl true true [1 floats4 Spectrum <=mov= tctol tctol stg0l Trigger Mo =
1| | _'I—I

Reset: | Apply |

Continuous Scans Workshop

Sardana & Continuous Scans www.sardana-controls.org
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<Le=a Synchronization description =

Repeats
i - _ Total >§
; Active :
. Dpelay
R
Initial
Delay: {Time: 0.3, Position: 400},
Initial: {Time: None, Position: 0}, Position
Grou Active: {Time: 0.1, Position: 10}, domain
p : T :
Total: {Time: 0.15, Position: 15}, queS|n_
Repeats: 1000}, dial position
-]

Continuous Scans Workshop
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A{QA Trigger Gate Controller

In case of supporting the
multiplexor mode the

class MyTriggerGateController(TriggerGateController):

def init (self, *args, **kwargs):

active_input axis parameter TriggerGateController. _init_ (self, *args, **kwargs)
SeleCtS the |npUt- \»def SetAxisPar(self, axis, par, value):
# set axis parameter: active input
I def SynchOne(self, axis, description):
> repeats = 0
RALJ)(“““‘F' for group in description:
—> repeats += group[SynchParam.Repeats]
) # retrieve and set the rest of the parameters...

def StartOne(self, axis):
# start your channel

def StateOne(self, axis):
# read state

SynchOne() sets |
synchronization description def fportone(self, axis):

# abort your channel
to the hardware

Continuous Scans Workshop
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~Lsa Latency time

Total

scan latency time

ctrl#l latency time
- >
Ctrl#2 latency time

- >

« Latency time ensures that the acquisition goes smoothly.
« Affects: total interval (time), motors velocities.
< Controller latency time represents the re-arming time.

« Scan latency time is useful when software synchronization is involved — it helps to

avoid skipped acquisitions.
« “passive time” = max(ctrl#1, ctrl#2 & scan latency times)

Continuous Scans Workshop

Sardana & Continuous Scans www.sardana-controls.org
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ALsa Exp. Channel Controller =

Set controller parameter
synchronization with one of
AcqSynch:
SoftwareTrigger
HardwareTrigger
HardwareGate
SoftwareStart
HardwareStart

LoadOne () accepts
number of repetitions
and latency_time.

Conditional programming.
ReadOne () returns either:

* single value
* list of values

Sardana & Continuous Scans

—_— if par == 'synchronization':

— def StartOne(self, axis, value=None):

class MyCounterTimerController(CounterTimerController):

def init (self, *args, **kwargs):
CounterTimerController. init (self, *args, **kwargs)

def SetCtrlPar(self, par, value):
# set controller parameter

M # set type of synchronization

def GetCtrlPar(self, par, value):
# get controller parameters
if par == 'latency time':
# return latency time (re-arming time)

def LoadOne(self, axis, integ time, repetitions,
latency time):
# "load integration time and repetitions

# start your channel
def ReadOne(self, axis):

# read acquired data
# if AcqSynch.HardwareTrigger return a list of values

P # if AcqSynch.SoftwareTrigger return a value

def StateOne(self, axis):
# read state

def AbortOne(self, axis):
# abort your channel

www.sardana-controls.org



Aé*A 1D and 2D channels =

« 1D and 2D channels can report references

class My2DController(TwoDController,

to the data (URI). Optional and configurable. oD
[...]
*  When references point to HDF5 files - et e wElre o dhunls D @ elres
the creates VDS. e etum numpy array((11,21,13,411)

# return one ref or chunk with n refs
def RefOne(self, axis):
return “h5file:///tmp/image.h5: :data”

laoal

Readable and Referable interfaces of the exp. channel controller.

Buffery
alueRe 2D +
II ExpChiel] o
L ) )
~ O
s C
1D © °
ExpChannel 2 P
[
—_—

Virtual Date

Sardana & Continuous Scans www.sardana-controls.org Contlnuzog_ 3218/(637;0\/2\/; (12




A

ALBA

Introduction to Continuous Scan
Sardana Approach

Continuous Scan Status &

Detalls Roadmap?

Continuous Scans Workshop

Sardana & Continuous Scans www.sardana-controls.org 20-21/09/2023



Ve

ALsa Community

* Sardana and Taurus started as internal ALBA projects.

* In 2013 their governance was opened to the community
of users and developers and were adopted in several
other institutes.

*  Community activities: regular follow-up meetings,
hackathons, documentation camps, workshops, joined
developments and debugging sessions.

* Big thanks to all the contributors that were involved In
these 10 years!

y
ASe &=+ SOLARIS o~
: Continuous Scans Workshop
Sardana & Continuous Scans www.sardana-controls.org 20-21/09/2023




A._/?A Status =

* Sardana Generic Scan Framework comes with support
for Continuous Scans.

* The design and implementation dates 2013-2015 with
some later enhancements e.g. 1D&2D data references,
start synchronization, multiplexor mode, etc.

* [ts limitations can be workaround with hooks and custom
plugins.

* Sardana Continuous Scans are used at ALBA and
MAXIV. SOLARIS also plans to use them.

* New requirements motivate us to think about new
solutions and enhancements.

Sardana & Continuous Scans www.sardana-controls.org
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~ALea Roadmap?

* Allow different synchronization descriptions e.g.
Involving shutter control, synchronizing with the
accelerator events

* Implement trajectory control using pseudomotors.
Currently, only possible with motors which actually involve
multiple physical actuators.

* Support for multiple capability controllers i.e motion and
trigger gate in the same controller class — use capabillity
composition approach.

* Improve support high speed scans - improve data flow to
avoid bottlenecks e.g. pseudo counters, data storage, etc.

*  Other minor ideas...

Sardana & Continuous Scans www.sardana-controls.org
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<usa Thank you for your attention! =

n= Docs: www.sardana-controls.org

‘

\

» User’s Guide:
- Scans

— Standard Macro Catalog — ascanct, ...
— Environment Variable Catalog — Applyinterpolation, ...
- Sardana-Taurus Widgets - expcontf, ...
» Developer’s Guide
— Measurement Group overview
— How to C/T controller
— How to T/G controller

Sardana & Continuous Scans www.sardana-controls.org Continuous Scans Workshop

20-21/09/2023


http://www.sardana-controls.org/

	La fuente de luz de sincrotrón ALBA
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36

