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A{QA Sardana — Scientific SCADA =

* Sardana is an open source, Python based,
scientific SCADA suite applicable in large
spectrum of mstallatlons such as particle

* Sardana was initially an internal Alba project

..but after its successful use in other
synchrotrons it became a community driven
project

* Its architecture is based on the client-server s
model with Tango as the middleware TANGLA,

www.tango-controls.org

...Continuous Scans in Sardana
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ALea Taurus Based User Interfaces .

Taurus is a framework for creating GUIl and CLI
to interact with control systems or other data
sources —

www.taurus-scada.org

Door_ 1[2]: ascan mot0l1 0 10 3 0.1

#Pt No mot01 ct01 dt

Spock — IPython based Sardana CLI which

syntax mimics SPEC commands, provides total [EEEEE—NEE.
control over the system: executes procedures, [

iInteracts with the elements, ...

Scan execution using Spock.

GUI: Taurus based widgets e.g. macro executor,
motor, experiment configuration, scan plots, ...

...or a complete SardanaGUI without
programming a single line of code!

...Continuous Scans in Sardana
(TUB3002) ICALEPCS 2015 — Melbourne
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A{QA SardanaGUI w/o programmin .

File View Taurus Tools Panels Help

:_: Load Perspeciives, | ¥, = & pymea Spock
‘

Sequences Trend1D - <mov>
U i BEECRE I — f
ser perspectives ‘ e g 5 ]
1.48-06 ~‘ =/ *enict_l —
e — 32000 [ 26 4 ‘Macm |F‘amme|ers - . §r—
-7 _ HD ol ascan [oh_dcm_energy, 8480.0, 8580.0, 50, 0.1] I EL‘E.'-_EE
ascan foh_de: ¥, 8560.0, 8630.0, 250, 0.1] eh_ic2_I beamline

y, 8630.0, 8730.0, 200, 0.1]

5

[+l )]
\\

oh_dem_energy ED_ ov ®eh_ic2_r
sl 1D & 2D plots -

on_dem_exit ofset [ | . | 208088 [ 200000 [Abs [~ [H] wm
Macro execution ] B
oh_dem_jacki " m mm . i

on_dom jackz [ | & | NNNESIEREE] mm e
Al

on_cem jacks [ [ ¢ |JBN000| [ o7 [Aus [-[H] mm ==
‘Parameter I\.’a\ue ‘ D 6e-07
outputFile /beamlines/bl22/commissioning/scans/12_04/ [:] 1

ondem serw [ | o | ORS8O [ saevi[as [ " | |comegom 4 1
commert  Dummy comment (] 1

"]
e — -
e E—T 2e07 ]
1 P
N
oh_dem_x _ 0.0000 ED mm ‘
: .

T T T T T T T T T T T T T T T
8,600 8,800 9,000 9,200 9,400

oh_dcm_energy
oh_dem_xtal1_roll _ 404332 ED urad = =
Sequences Macros Trend1D - <mov> | Experiment Gonfig
oH FE22

oh_dem_xtal2_pilch _ ﬂnumn urad pheton . FE close first valve
. s ' . FE controls disabled

on_dem_xe.on [ [ | AT [ w5534 s <[] s | cuosere | @ remon

onemz [ | . |NESESE8 [ vooo00 [avs M|

. FE open
. BL ready
— g External widgets ‘

' Forms with devices ‘

| and/or attributes

S—  Interact i
‘
IEH/TAB HOH... FOH_ JOH/DCM l JOHNFM | JOHNCM | JEH. .. | tOHlAﬁ‘\I]I FE | DoorOutput 1 OH [ MacroDescription | DoorDebug I L n erac Ive Synop IC

BL22 (ALBA) GUI created with the TaurusGUI framework
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ALsa MacroServer & User Procedurep

X @ sardanaeditor.py @ @ &
SO ™~ | |® pcapac20l4.py* @ , [~ loutline
4 MS_zreszela_1 i 3 1Y New, .. ctri+n
v—Macro libraries i
addmaclib test 15 @macro([ ["moveable", Type.Moveable, None, "moveable to move"], S.open... ctrl+ 0
communication ;] ["position", Type.Float, None, "absolute position"] 1)

Hooks

demo 17 def move(self, moveable, position): kel save dd. d. 1

env """This macro moves a motor to the specified position""" [ save & apply ctrl+s Ing’ e Itlng maCrOS
[EXHEGH " moveable.move (position) .

{:;::;;:;Jib self.output("Motor ended at ", moveable.getPosition()) rRevert at runt]me
lists

Cvv vy vy vy
FELEELELELLL LWL

oop 0 10 log test class loop(Macro, Hookable): |- File list management
macrostatus_demo e ey e T T T T T T T T T Col ath to clipboard oints
nea hints = { 'allowsHooks' :( pre-move', 'post-move', 'pre-acq’, 'poSt—a(*' bl e il
R ep 0 motor 4 New window
capac2014 ; -
P param def = [['start', Type.Integer, Mone, 'start point'l,
@ AlignOptics . | | d N — " "
0o @ ask_number/&f points % a';op ) Ptpe.%n:eger, V;mrve,t en]]pmnt 1. + Split vertically
» - © captain_hdok — ‘step', Type.Integer, 1, 'step’ g- i i
D © captainfook2 4 Split horizontally
€} :uuked_dummyscan result_def = [['result', Type.Integer, None, 'result'] ]l — Close this panel
@ “scan
. °0 Z_J0_plot def heokl(self): ™ ] & hookl
ep © e i self.output("In hook 1") & hook2
@ e @ hook3
oo & OptimizeBea def run(self, start, stop, step): @ hook4
A o & OExafs self.info("Starting loop") # hookS
P >— 7 pm_test self.hooks = [ (self.hookl, ["pre-acq"])] @ hooks
g ;(Z"QS(E" for i in xrange(start, stop, step): @ run
oo ® a2scanc SEEi-UUtDUt(”@t step %d" % i) >~ ©® hooked_dummyscan
& m2ecanct self.flushoutput () & AlignOptics
© a3scan & OptimizeBeam B
® a3 for hook,hints 1n self.hooks:
8 s3scune o0 “ = e | |Nteractive macros
© =adscan se e T 1= ® MergeData
BN T return i
© =dscangt
© amulti p ¢
® oty b class hooked_scan(Macro): . . = ask_number_of_points [x
"wran example on how to attach hooks to the various hook points of a scan.
param_def = [ @ How many poinkts?
['motor', Type.Moveable,Mone, 'Motor to move'l],
['start _pos', Type.Float, MNore, 'Scan start position'l,
['end_pos', Type.Float, None, 'Scan final position'l, C ~
InpUt parallleters & ['nr_interv', Type.Integer, None, 'Number of scan intervals'], 2 ~
['integ_time', Type.Float, Mone, 'Integration time']]
results & data T cancel ] (e

self.info("\thookl execution")

def run{self, mot, start, end, nr, intt):
self.ascan, pars = self.createMacro("ascan", mot, start, end, nr, intt)
self.ascan.hooks = [(self.hookl, ['pre-acq"])]
self.runMacro(ascan)

© scanhist
>~ ¥l sequence
wv— ) standard

e Plotting
& ot @property
® metat def data(self):
© mstate
o return self.ascan.data
o POOC + - BY@
© pwa imacro() il
© pwm ef ask_number_of_points(seif): / Vennyn(z)=,',f cos(asing) dé
® PE"{t vwepsks user for the number of points*'* o
g zgﬁl;"' o, nb_points = self.input("How many points?", data_type=Type.Integer)
© set_pos
. © set”user_pos 4 @macro ()
SPEC like commands © setimer = det J8_plot(self):
© uct Sample JO at linspace(®, 20, 200)"""
© umv linspace(0, 20, 200)
- gwiell y = jolx)
S wm x1 = x[::10]
® wu yl = map(j@1, x1)
© wum SELT.PYPLOL.PLOLIX, ¥, label=r gl orxre ]
> TOTT self.pyplot.plot(x1, y1, 'ro', labe tgI_or{integh(x)$')

self.pyplot.title(r'vVerify $J_o(x)=\frac{l}{\pitiint_o*{\pilicos(x \sin\pli &

self.pyplot.xlabel( $xg')

self.pyplot.legend()

A~
~

<[ ] 1< >

Macro editor with exemplary macros demonstraing advanced macro programming features.
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<_ = Pool - Unifies Hardware Accesdi

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

* Generic elements’ interfaces allow building high level layers
on top of them e.g. MeasurementGroup, virtual/pseudo
elements, generic GUIs, ...

Pool Device Server and its elements

...Continuous Scans in Sardana
(TUB3002)

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)

2DExpChannel CCD camera, 2D X-ray detector

Sardana element types and its examples

ICALEPCS 2015 — Melbourne www.sardana-controls.org
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Motion & acquisition during the step scan.
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Motion & acquisition during the continuous scan

* Give many benefits, but also many challenges...
*  Numerous ad-hoc implementations, but hard to reuse...

* What do we focus on?

- Abstract access to the hardware.

- Generic hardware & software synchronization.

- Common experiment configuration.

- Transparent user experience with the scans: scan inputs and outputs.

...Continuous Scans in Sardana
(TUB3002)
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<= Meas. Group Configuration i
[ExpChgnneI#Z} [ Timer } [HW Syncl:hronizer}

P <

[ExpChénneI#l] [ExpChénnel#3] [SW Sync':hronizer]

Exemplary setup involved in a continuous scan comprising mixture of hardware and software synchronization

Channel Control Synchronizer
Timer Trigger HW Synchronizer
ExpChannel#1  Trigger HW Synchronizer
Counter Gate Timer o

_ Direction of the
ExpChannel#2  Gate Timer synchronization
ExpChannel#3  Trigger SW Synchronizer control
<IO g9 y o

Measurement Group configuration expressed by 1-to-1 relation between the Synchronizer and the Experimental Channel

...Continuous Scans in Sardana
(TUB3002) ICALEPCS 2015 — Melbourne
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ALe a Involved elements

acquisition action

synchronization action

motion action

...Continuous Scans in Sardana

(TUB3002) ICALEPCS 2015 — Melbourne www.sardana-controls.org
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<usa Scan configuration
=
i =
o
o

synchronization action

motor
start
end

intervals
integ. time

motion action

...Continuous Scans in Sardana
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~Lsa Synchronization and acquisitiom

motion action
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(TUB3002) ICALEPCS 2015 — Melbourne www.sardana-controls.org



-~

~Lea Data transfer, merging, storagen

data
<4 <

acquisition action

plot I -

file

shared
memory

synchronization action

motion action
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ALea MG wait time & re-arm time

Total

MG wait time
< >

re-arm time #1
- _ >
re-arm time #2

- -

+ MG wait time — configurable by user, useful when software synchronization is in
use — helps to avoid skipped acquisitions.

* re-arm time — specification parameter defined by the experiment channel
hardware controller

- Passive time = max(re-arm time #1, re-arm time #2, MG wait time)
« Affects directly total interval (time) and indirectly motors' velocities.

...Continuous Scans in Sardana
(TUB3002) ICALEPCS 2015 — Melbourne www.sardana-controls.org
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~Lsa Synchronization description "

Repeats

Delay

Initial

{Delay: {Time: 0.3, Position: 400},
Initial: {Time: None, Position: 0},
Active: {Time: 0.1, Position: 10},
Total: {Time: 0.15, Position: 15},
Repeats: 1000},

. ]

...Continuous Scans in Sardana
(TUB3002)
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ALea~ Motion

* Physical motors maintain constant velocities while
scanning — no trajectory control (for the moment...).

P 0O e ef
9
n e
N LD 0':"-‘3 2 S
WO ©
Pe
pend
Ps |pe ;
F
P Pstart -‘,:!'N*..-_-.».-.'

t, time

...Continuous Scans in Sardana
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~L=a Data merging =

* Every acquired value is stamped with the absolute time
and the acquisition index.

* GSF receives data in chunks and fills the records
based on the indexes.

* Software synchronized channels do not guarantee to
provide data for each record.

* Zero order hold (constant interpolation) is applied in
case of skipped acquisitions in order to fill the gaps.

* Interpolated data must be easily distinguishable from the
raw data.

...Continuous Scans in Sardana
(TUB3002) ICALEPCS 2015 — Melbourne
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A L;A Summary

* Design of the generic continuous scan model for
Sardana is complete (for the equidistant scans).

* Implementation is still ongoing — its increments are
gradually deployed in three Alba's beamlines.

* Non-equidistant scans will be possible by exchanging
the scan configuration layer and use of multiple groups
in the synchronization definition.

* Trajectory control is planned to be supported in the
future.

...Continuous Scans in Sardana
(TUB3002) ICALEPCS 2015 — Melbourne




Ve

~<Lea Acknowledgement =

Alba beamline scientists — especially Francois Fauth,
Laura Simonelli and Manuel Valvidares for their
valuable feedback during the commissioning.

We would also like to thank the Controls and Electronics
Sections of Alba for their active work in this project:
Sergi Rubio, Fulvio Becheri, Roberto Homs, Daniel
Roldan, Jordi Andreu and Xavier Serra.

We also appreciate the Sardana Community feedback:
Teresa Nunez, Thorsten Kracht and Jan Kotanski
from Desy, Alejandro Homs, Tiago Coutinho and Jens
Meyer from ESRF, and Controls Groups from MAX-IV
and Solaris.

...Continuous Scans in Sardana
(TUB3002)



17-23 OCTOEER 2015 MCEC MELEOURNE

...Continuous Scans in Sardana
(TUB3002)

ICALEPCS 2015 — Melbourne 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 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24

