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ALea Scientific installations
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2 |

F Skt .. The particle accelerators comprises power
: ity supplies, vacuum equipment, radio frequency
stations, insertion devices and many diagnostic
anthactuators among others.

N TG, HE e

[ A

One of the ALBA insertion devices

The laboratories, e.g. a synchrotron
usually consists of even more diverse instr
like, diffractometers, — monochromators and
sophisticated detectors full of moveable axes and
experimental channels.

The ALBA control room BL13 control hutch
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<AL=~ Demands for scientific SCADAn

Commercial SCADA (typically
oriented to industrial applications)

Does not require high flexibility.
(industrial processes do not change
their configuration frequently)

Provide primitive sequencer.

Favor PLC hardware solutions.

Data acquisition is used mostly for
monitoring and is stored in DB (data-
timestamp pairs)

Most control actions are performed
automatically by RTUs or PLC.
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Scientific SCADA

Beamlines require high flexibility.
(experiment processes changes their
configuration frequently)

Require powerful sequencer
oriented to the laboratory instruments.

Handles heterogeneous hardware
using different communication
protocols and of different vendors.

Performs synchronized data
acquisition processes and stores
data in the specific file formats.

Most control actions are performed on
operators/scientists request.
Requires specific capabilities e.g.
diffractometer control.
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ALsa Sardana and its components _°

Sardana DS |
* SCADA software suite  Pool =~ Macroserver.
* Itis open source (LGPL) \ 4 s %
 Allows building distributed CS |- /%= | = =
* Uses Client - Server model |- \ A oy
- Communicates via Tango TR L s
. Server :
Device Pool (HW access)
MacroServer (sequencer) RN =~ S
Sardana (all in one) S ':'
* Client: Taurus HMIs PoolDS|  [MacroServerDS | Pool DS |
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Auea Device Pool e

Sardana DS

* Hardware Access via
Controllers 99999

~ Pool DS |

.
- MCounters Pseudow

Counters

F * Common & Dynamlc
( ontroIIer 0D ﬁ 2D
Channels Channels Channels | nte rfaceS

Acquisition Start

MComm m 110 jMotors [[Pseudo e \uﬁwl \w‘m”er ]Liu»jui]

Channels Reglsters Motors = il
* Control algorithms: | =
Motion, Acquisition R 7

T
Stort \‘

A
e - roller
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ALesa MacroServer

MacroServer DS

Sequencer capable to plan and execute -
user procedures - macros :

MacroServer & Door(s) (via Door different %
client applications access the MacroServer engine) | Macros.

Allows sequential & simultaneous execution of macros
Various GUI and CLI clients can control the macro execution

Ln; Tin = P i !_s.sa:quenn:er: MacroServer/zn =

e e e il File View Taurus Tools Help File View Taurus Tools Help

J_| .- J_| Load Perspectives., | ¥ “J U %, “ ::‘H Load Perspectives, ¥ ” H E‘

| [ascanct J8 =] _l ‘;I _-I _I J J @ W Full sequence plot

Parameter Walue 2 _I

motor gap0l _I Macro: I j J
start_pos 0.0 _I Macro |Parameters |Progress | J
end_pos 50.0 Alignoptics 180 um] \ % |,
nr_of_points 1000 _I repeat [100] T
point_time 0.1 [El- ascan [gap0l1, 15.0, 20.0, 100, 0.0] [ 0%

acqg_time 0.09 '"599}.‘.@.2.?.5.??@. 0%

; 0%
samp._freq 20000.0 [l MergeData |/bl22/data/cusoum.hs, 10] [ 0% J
Fawvourite list History Viewer 7 o
macroParamRepeatTest motl3 0.0 ﬂ I | J J
read_attributes 1
read_attributes 1 LI el | J
scanhist -1 start 9765.0 J
scanhist -1
sar_info AlbaBl04AXBPMPCController end 10765.0
relmaclib lists points 4000 J
relmac ascan £ ! _
| integration 01 J
[ cccccc gap0l 0.0 S50.0 1000 0.1 0.09 20000.0 ]
©)] 4 0 4
Spock (based on IPython) MacroExecutor Sequencer
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s & €@ 51 3% ik Y, @ pcapacz0ld.py* €@ | outline

b MS_zreszela_L v 3 A5 new. Ctrlan

v-Macro libraries N §
addmaclib test 15 @macro([ ["moveable", Type.Moveable, None, "moveables to move'], S Open... Ctrl+o

Hooks communication ["position", Type.Float, MNone, "absolute position®] 1) i save

demo 17 def move(self, moveable, position): 1 T
env 8 "wThis macro moves a motor to the specified pesition®"" =l save & apply Ctri+S Addlng, edltlng macros
[EXEEGY t moveable.move (position) a
{:;:3;;:;_11&: self.output('Motor ended at ", moveable.getPosition()) © sz at runtlme

list M= M

loop 0 10 3 1;: tses't class Lloop(Macro, Hookable): File list management
macrostatus_demo LB | e e a e =t e T Copy path to clipboard points
mea hints = { 'allowsHooks':({'pre-move', 'post-move', 'pre-acq', ‘poat-a(4‘ —

motor
pcapacz0l4

5 AlignOptics

5 ask_number_of_paints
captain_hook
captain_hook2

Cvovevevevevevev vy
' T T ' 1 T T T P T P P

4 New window
param_def = [['start', Type.Integer, MNone, 'start point'],
['stop', Type.Integer, None, 'end point'l, & Split vertically
['step', Type.Integer, 1, 'step'l]

4 Split horizontally

hooked_dummygcan result_def = [['result', Type.Integer, Mone, 'result’ ]]I — Close this panel
hooked scan -
def hookl(self): | [T @ hookl
self.output("In hook 1") @ hook2
® hook3
def run(self, start, stop, step): @ hook4
self.info("Starting Loop") @ hooks
self.hooks [ (self.hookl, ["pre-acq"])] & hooks
for 1 in xrange(start, stop, step): & run

self.output("At step %d" % 1) >

5 © hooked_dummyscan
self.flushoutput() @ AlignOptics
s . & OptimizeBeam .
for Eggt,hlnts in self.hooks: & QEafs Interactlve macros
sel¥rrriotrrrrstetr—tooy @ MergeData
return i
hooked scan(Macro) : L ask_number_of _points 'x
An example on how te attach hocks to the various hook points of a scan.
param_def = [ @ How many peints?
['motor', Type.Moveable,None, 'Motor to move'],

['start_pos', Type.Float, None, an start position'l],
['end_pos', Type.Float, MNone, an final position'], ~
['nr_interv', Type.Integer, None, 'Mumber of scan intervals'], E

['integ_time', Type.Float, None, 'Integration time']]

Input parameters & | | ehay
results & data S-dariascan

deT hookL(se(7): Cancel OK

self.info("\thookl execution")

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

© scanhist
>~ ¢} sequence
E

v standard self.runMacro(ascan) d
@ _wm
= — Plotting
= ;state def data(s=l1f):
oo return self.ascan.data
mvr
pwa Aimacro() 00 + B @
pwm ef ask_number_of_points(s=lf): / n
re:“{t wunhsks user for the number of points"'* Verlnyu(x)—%/ cos(asing) di
e s nb_points = self.input("How many points?", data type=Type.Integer) o
1.0
o 5 set_user_pos
SPEC like commands SstTiner def J8_plot(self):
) uct ample JO at linspace(0, 20, 200)"""
) umv x = linspace(0, 20, 200)
= Sg‘” y = j0(x) o3
S wn x1 = x[::10]
wu yl = map(joi, x1)

5 wum

SETT.PYPLOC.PLOTIX, ¥ LabBEL=T d_OLXIE ]
self.pyplet.plet(xl, y1, 'ro', label=r'$J_o~{integ}(x)$') 0o
self.pyplot.title(r'verify $1_o(x)=\frac{1H{\pitvint_o~{\piticos(x \sinphd 1 NG

self.pyplot.xlabel (' $x5')
self.pyplot.legend()

@~ —-05
v

The sardanaeditor widget with some exemplary macros
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Aﬁ‘A Scans & Data Handling L

X @ TaurusTrend <@controls0ls v e &

The scan process consist of data acquisition of the involved B
experimental channels while varying the scanning variable (typically T e
a moveable object). I —
» Sardana offers various scanning modes: step, hybrid, continuous. .
« Turnkey n-dimensional scan macros exists. I R D

* Motion, data acquisition & storage are synchronized and optimized. Motion & acquisition during the step scan,

X o TaurusTrend
600

Yo
~ Acquisition

—m_ept_1
500

—m_cpl2

400

Macro Server

300

200

100

100

T
P

B

N N V)
A A > A A A A
N N N N N N N

Data Handler

o Motion & acquisition during the continuous scan.
[

% . Data handing in Sardana:
A » scan data can be stored in different formats
2 » handled by one or more optional recorders

fio Data handler receives and gathers metadata.
It passes data and the experiment metadata from the
(scanning) macro and despatch them to the destination in
the correct format: file (nexus, spec, etc.), console output or
data post-processing program, etc.

NXscan
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ALe=a Taurus based HMIs

File View Taurus Tools Panels Help

3 Load Perspectives_ } : @pymca BSpnck

@
x

Sequences Trend1D - <mov>
(2] (] 2 (o) (1] (> ) @ 0 rt secuncn i ] P
1 ” # oh_diag_i_b

Macra: [repeat |-]

User perspectives ‘

Ti
\
g

o # eh_ic1_| —
Macro Parameters f— —

o reon || WG oo [ <[] e | | ! e s | Lo
ascan [oh_dcm_energy, 8480.0, 8580.0, 50, 0.1] v - = CLESS
ascan [oh_dcm_energy, 8580.0, 8630.0, 250, 0.1] eh_ic2_1 beamline
ascan [oh_dcm_energy, 8630.0, 8730.0, 200, 0.1]

oh_dem_energy ED_ 000 =D ev constiscan [oh_dem_energy, 8730.0, 9430.0, 8609.0, 0.025

extractLastEXAFS [beamlines/bl22/commissioning/scans/12_04/C|

*eh_ic2_r 0

goKonn
:
\\

oh_dcm_exit_offset ED_ 20.0000 =D mm
ondom jockt [ [ |JNNSSES8I [ tosv7o [ave [<[H] e

18 1D &2D plots
Macro execution tece ] -
widgets ]

oh_gemjackz [ [ . | issass| men i
Al
o occs [ [ O o773 e[| o ailid
‘Parameter IVa\uE H:] 6e-07 —|
outputFile /beamlines/bl22/commissioning/scansi12_04/... D
ond gy (= [ NG [ saesr[ros [-[H] o | |omegons 4 -
e oy comnen ®
"
e — e

3

4 +
R e — zoar ] H
] |
T T T T T T T T T T i T

on som x || |jEgBg080] [ ooovo [ <[] |
, ;
8,600 8,800 9,000 9,200 9,400
oh_dcm_energy
S ] [ vz € -
=]+ [20s =[] o Sequences | Macros | TrendiD - <mav= [ Expeniment conna |
OH FE22

on_dem_tat_pien [~ | - |JESESA | 5 <[ 4 | » [el <[] weo photon . P close rstvaive

Shl.‘l_}ier @ recontrols disabled
on_gom sz con | . | GG [ sessroe [ros [< ] s ! | cuoeere | @ v

oncemz [ | |jiesess [ 10w [as - [H]

. FE apen
| @
— B External widgets }

3

m

- Forms with devices ‘
| and/or attributes

EHTAB | joH... | soH.. | /oHmem [ sonnvem | sonvew | En | DHlAﬁml FE | DoorOutput | OH | MacroDescription | DoorDebug | ‘ nteractlve Synoptlc F

Beamline 22 GUI developed with Generic TaurusGUI Framework
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ALsa Sardana Suite

Generic TaurusGUI

Taurus Widgets

Taurus Core

Macros

Macro Server

schemes:// Recorders

Device Pool Controllers
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ALBA

Sardana Community

Generic TaurusGuUI

MAX-Iab|
L

oy % Taurus Widgets
i 0

o (USYLAB

Taurus Core

““"@

SSSSSS

Macros

L)%

AX lab

Macro Server

schemes:// M.m Recorders

Controllers

MAX- Iab
[ 1.8

K@Dewce Pool
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ALea Current and future developmerﬂ

General

Plug-in system

Use ReadThe Docs for documentation
Create the h5file:// scheme

Support Python3

Taurus
Taurus core Tango independent ':6:' fQ .:\p E}
Use of Pint Quantities € @ 5\‘
Multi-models (adapter pattern) -@- ¥& “ Kk

Replace Qwt for plots -@- (-

Allow external logging (SEP8) g fQ o:'\ﬂ t}
Use of standard Enum (SEP12) -@- fQ ':'\l-'

Direct registering of Icons (avoid resource ~@: fq
files) .

Merge TaurusConfiguration into ..
TaurusAttribute  “** fQ A

Support PySide and Qt5 -=+
2@- Ay

Generic support for archiving values 25 fQ PAS
SVG synoptic view -@- fQ ‘:\’"

Sardana

Generic continuous scans (SEP6)
Trigger/Gate elements (SEP6)
Controllers with heterogeneous elements
Diffractometer control (SEP4)

Pseudo roles on instance level

2D detectors: Lima integration (SEP2)
Configuration tool

Easier debugging

Acquisition with multiple Pools

Refactor experiment configuration

= N Kk

- o
- 1 X
i o
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ALs.a Generic Continuous Scans

Transparency between different synchronization modes
of the experimental channels must be achieved.

(timestamp used for triggering and data merging) To ensure scans of the pseudomotors
with non-linear formulas, with a constant rate,
/ control of the motion trajectories
= dana\l\Dé#\ of the involved physical motors is required.

|

— 2D Motors
: annels Channels

. NEW
; Trigger
(MControllers 3 Counters m Channels m Gate

L

The Controller concept needs to be extended A new element type — trigger/gate is necessary.
to allow handling elements of different types Its interfaces must allow configurations of
(multipurpose hardware) equidistant or arbitrary sequences of events

In time or distance domains.
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~L=a Generic plugin system

Sardana
widgets — dat

Plugins will make Sardana & Taurus...
«  Light: most dependencies optional
«  Extendable for user specific need

¢ Taurus usable as a library for data analysis GUIs
(not connected to control system at all)

epics:/I

What could be a plugin in Sardana & Taurus:
*  Schems, Widgets, Taurus core extensions...

*  Macros, Controllers, Recorders... Example: Controlling a mixed Example:Taurus for Data Analysis
Tango+EPICS environment (no control system)

Z. Reszela www.sardana-controls.org 15/10/2014



ALesa Contributors

* Alba Controls Group
* Alba scientists

* Contributors & Experts from:
- Desy

- ESRF
- MaxLab
- Solaris

- Solell

imm Al
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