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Taurus?
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Taurus is a framework for building control and data acquisition CLIs and GUIs
It is based on Python and extends PyQt

It supports plugins for various control systems (Tango, EPICS,...) or data sources (HDF5,
Python eval,...)



Sardana?
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Sardana is a SCADA for scientific installations originally developed at ALBA.

It is built on top of Taurus and PyTango.

It provides automation of procedures and synchronization in a distributed control system.



Taurus & Sardana Communities
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Taurus & Sardana Communities
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Taurus & Sardana Communities
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Main changes in the last 12 months
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SOUFCEFOrge
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Jull6 Janl7 Debian9 Jull7
Appveyor
bumpversion eval ++ taraoh olot
. ra ots
Taurus4 (h5py scheme) formatting API Pyqatg p P
Xﬁ@wf@fjg S 1 1 A /1 J: S 410 . ...
;\ o ;,’fff:f:fi P i;’ -
3.7.3 374
.. 210 ... ..., 220, .. .. 2223 ... 230 .. ..
/ / h5py recorder /
support Taurus3+4 setuptools Continuous Scans
support Tango9.2 bumpversion Improved “ParamRepeat”

https://github.com/taurus-org/taurus/blob/develop/CHANGELOG.md
AIGE] https://github.com/sardana-org/sardana/blob/develop/ CHANGELOG.md



https://github.com/sardana-org/sardana/blob/develop/CHANGELOG.md
https://github.com/sardana-org/sardana/blob/develop/CHANGELOG.md

Taurus4

Continuous Scans
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Taurus4 & Continuous Scans

TRAUFrus

* Merged to develop: April 2016
* Released: Jull6
* In production: starting in ALBA machine now
* Provides:
* Quantities (units) support
* Scheme-agnostic core
* Model fragment support
* Improved Eval scheme (read only)
* PyQt new-style signals support
* New icon API (taurus.qt.gtgui.icon)
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Continuous
Scans

Merged to develop: April 2017

Release: Jul 2017

In production: used in ALBA Beamlines
Provides:

« Continuous scans

* Generic interface (abstracts the Hardware)
» Fast and slow channels support

* API equivalent to step scans

» backwards-compatibility on Meas. Groups



Taurus4 & Continuous Scans Kig

MORE INFO
A : y_ .
ALB A - A L;A Continuous Scans n

Measurement Group — relation channel — tigger;
co-existence of software and hardware synchronization

Data collection, merging and storage — Differant distribution schemes
timestamp, raw + interpolated data require different data transfer
Sadana 05
Taurus |
. F linear & non-linear
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21-23 June 2016 - ONERA Toulause, Franee -
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Controfer - handle multiple

C arl os P as cual-lzarra hardware functionalitiss | TriggerGate — new element type;

) time & position domain;
(On behalf of the Taurus community) T&NG Experimental Channels - aware of multipke equidistant and arbitrary
acquisition & report multiple data

v am et Jurie 2006 Sardana: Progress in the
TaurLis Staius hittgy tavins-scada arg Tango ng - Towlouse Jume o oaress

Tango Meseting 2016 - Toulouse

THHC3003 Proceedings of ICALEPCS2015, Melbourne, Australia TUB3O0Z Proceedings of ICALEPCS2015, Melbourne, Australia
EFFORTLESS CREATION OF CONTROL & DATA ACQUISITION v?“ (I“ B R ITERATIVE DEVELOPMENT OF THE GENERIC CONTINUOUS SCANS IN
GRAPHICAL USER INTERFACES WITH TAURUS SARDANA
Z. Reszela, G. Cuni, C. M. Falcon Torres, D. Fernandez-Carreiras, C. Pascual-Izarra, M. Rosanes
C. Pascual-Izarra”, G. Cuni, C. Falcon-Torres, D. Ferndndez-Carreiras, Z. Reszela, M. Rosanes, Siscart, ALBA-CELLS Synchrotron, Cerdanyola del Vallés, Spain

ALBA-CELLS Synchrotron, Cerdanyola del Vallés, Spain
T. Coutinho, ESRF, Grenoble, France

TEP3 and TEP14 : nttp://www.taurus-scada.org/tep/ SEPG : http://www.sardana-controls.org/sep/?SEP6.md

Enhancement
Proposals


http://www.taurus-scada.org/tep/
http://www.sardana-controls.org/sep/?SEP6.md
https://indico.esrf.fr/indico/event/4/session/6/contribution/17/material/slides/
https://indico.esrf.fr/indico/event/4/session/6/contribution/29/material/slides/
http://accelconf.web.cern.ch/AccelConf/ICALEPCS2015/papers/tub3o02.pdf
http://accelconf.web.cern.ch/AccelConf/ICALEPCS2015/papers/thhc3o03.pdf
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Migration to Github (& other improvements)

AppVeyor 3

%Etu ptools

x &
bumpversion dOC er
Major.minor.patch

0 http://www.taurus-scada.org/tep? TEP16.md
MORE INFO http://www.sardana-controls.org/sep/?SEP15.md



http://www.taurus-scada.org/tep?TEP16.md
http://www.sardana-controls.org/sep/?SEP15.md

Migration to Github (new code review workflow)

(.h5 Elggﬁnavh(] 5 (_)

g AppVeyor )

fork Pull-request based

& code - .
v Continuous Integration
create PR v Easier for contributors

. ol _
Discuss and commit changes on PR Lighter for integrators

commit changes [ check and propose v All logged in PR discussion

PR . » automated tests [ changes

merge PR to develop

v Every iteration is auto-tested




Migration to Github (continuous delivery)

(‘ Travis Cl U

g & AppVeyor ‘F-J

fork
& code

L]

create PR

Y

Discuss and commit changes on PR

commit changes < check and propose

PR . P automated tests changes

merge PR to develop Continuous Delivery
; Y v Public and transparent
ool merge to master and tag
y v Not tied to any institution
staged release | :
v Agile

——®=  manual release tests

Y

official release




\ppveyor
bumpversion
(h5py scheme)
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h5py scheme

$> pip install git+https://github.com/taurus-org/h5file-scheme.git

$> echo 'EXTRA_SCHEME_MODULES = ["h5file"]' >> taurus/tauruscustomsettings.py

$> taurusform h5file:/tmp/foo.h5::entry/time \
tango:sys/tg_test/1/ampli \
eval:{tango:sys/tg_test/1/ampli}/{h5file:/tmp/foo.h5::entry/time}

TaurusForm

File window Tools Help

E;‘q’ In__T @ @l & time 10,0 s H::E
ampli 12.0 12m m p
FileJUREL |ftmpffoo hs - g TANG/\-
ampliftinme 2 m/s ﬁ eval
(5] foo.hs R Tableview - time .. o B )
¢ @ entry Table | fiyi *. Reset v Apply
i time
8]
0 100 |
time (1832}

&4-bit floating-point, 1
Mumber of attributes = 1
units = s

Lag Info M etaclata

https://github.com/taurus-org/h5file-scheme



https://github.com/taurus-org/h5file-scheme

h5py recbrder
C/

TAURUS & SARJANA STRATUS N®T TANGO MEETING, FIRENCE 27




NeXus scan Recorder (h5py-based)

Problem: the NXscan_FileRecorder depends on the python nxs module (NAPI), and...

* From the NeXus Manual, section4 (NAPI):

It is expected that most application developers will use standard HDF5 tools to read and
write NeXus. (...)Therefore, the decision has been taken to freeze the NAPI.

« From nexus package info in Debian:

autoremoval from testing
s \ersion 4.3.2-svn1921-5 of nexus is marked for autoremoval from testing on 2017-06-16.

e |t s affected by RC bug #861736.

Solution: Implement NXscanH5_FileRecorder (based on h5py) to replace it.

Notes:
* The python-sardana package in Debian 9 already uses the new recorder

* |t will also be used by default in the Jull? release

https://github.com/sardana-org/sardana/issues/460



https://github.com/sardana-org/sardana/issues/460

eval ++
formatting API
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Eval scheme improvements

Eval scheme improvements in Taurus >= 4.0.4:
e Support writable eval attributes
« Use any module or class as a custom evaluator

$> taurusform 'eval:@c=mymod.MyClass()/c.foo'

'eval:@datetime.*/date.today().isoformat()’'
'eval:@os.*/environ["TANGO_HOST"]'
'eval:@os.path.*/getsize("/var/log/boot")<50'

TaurusForm

mymod . py '

[ cfuo] o 123
class MyClass(object):
date.today().isoformat() 2017-06-02
Il environ["TANGO_HOST"] controls02:10000
def get_foo(self): getsize("/var/log/boot")<50 @
return self._foo
. Reset v Apply

def set_foo(self, value):
self._foo = value

foo = property(get_foo, set_foo)

o docs: http://www.taurus-scada.org/devel/api/taurus/core/evaluation.html
eaa] mymod example: taurus.core.evaluation.test.res.mymod



http://www.taurus-scada.org/devel/api/taurus/core/evaluation.html
https://github.com/taurus-org/taurus/blob/develop/lib/taurus/core/evaluation/test/res/mymod.py

Eval scheme improvements

$> taurusimage 'eval:@c=cv2.VideoCapture(0)/c.read()[1][...,1]

Taurus Image

] - 250
100 —: — 200
200 —f — 150
300 —f — 100
400 —f — 50

docs: http://www.taurus-scada.org/devel/api/taurus/core/evaluation.html
el mymod example: taurus.core.evaluation.test.res.mymod



http://www.taurus-scada.org/devel/api/taurus/core/evaluation.html
https://github.com/taurus-org/taurus/blob/develop/lib/taurus/core/evaluation/test/res/mymod.py

Continuous Scans
Improved “ParamRepeat”
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New Parameter

Previously:

repeat (macro API)

¢ maximum 1 repeat parameter

* must be the last one,
* nesting not allowed.

Now:

» any number of repeat parameters

» located at arbitrary positions
* nesting allowed

« old syntax still supported

@macro([['m_p_pairs", [

['moveable", Type.Moveable, None, "moveable to be moved"],
["position”, Type.Float, None, "absolute position”]

1,

None, "list of moveables and positions to be moved to"]])
def mv(self, m_p_pairs):

mnin

This macro moves moveables to the specified positions"""
for moveable, position in m_p_pairs:
moveable.move(position)

self.output("%s is now at %s", moveable.getName(), moveable.getPosition())

http://www.sardana-controls.org/devel/howto_macros/macros_general.html
e http://www.sardana-controls.org/devel/examples/macro_parameter_examples.html



http://www.sardana-controls.org/devel/howto_macros/macros_general.html#repeat-parameters
http://www.sardana-controls.org/devel/examples/macro_parameter_examples.html

New Parameter repeat (clients)

$ > spock
Door_1 [1]: umv?
Spock: Syntax:
» Old syntax: umv [ <motor> <pos> ] ->

e concise but limited

Move motor(s) to the specified position(s)
and update

* New syntax

* more verbose but allows nesting,

arbitrary order, multiple repeats, etc.
Parameters:

motor : (Moveable) Motor to move
pos : (Float) Position to move to

Macroexecutor &Sequencer:

* Repeat parameters can be “cloned” Door_1 [2]: umv motl 1 mot2 2

motl mot2
1.0000 2.0000

B macroexecutor: MacroServer/demol/l o e I 2

File “iew Taurus Tools Help

mv hd s Door_1 [3]: umv [[motl 8] [mot2 9]]
Parameter Value motil mot2
motor_pos_list
- E 8.0000 9.0000
motor motd2
pos 10.0

v #2
motar motdz2

pos 10.0 ‘ o ; ; ; ;
Clicking this button will duplicate the given node.
[mr motaz 10.0 ] _
0 0 https://github.com/sardana-org/sardana/pull/405
MORE INFO

https://github.com/sardana-org/sardana/pull/426

TAURUS & SARJANA STRATUS N TANGO MEETING, FIRENCE 27
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o pyqtgraph plots
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taurusimageitem.py

Plots: PyQwt — pyqgtgraph

PyQwt
% Orphaned Sl

guigwt3

¥ taurus.qgt.qtgui.extra_guigqwt already
implements some stuff

v many tools out-of-the-box
% not good support
* Uncertain future
silx IR
v promising community
v supports 3D and OpenGL ‘
v shared interests with Taurus
% Not yet ready (e.g. OO API)
pyqtgraph
v well supported (popular)
v supports 3D & OpenGL

v simple API
v minimal nden
a depe de cy TEP17: https://github.com/taurus-org/taurus/pull/452



https://github.com/taurus-org/taurus/pull/452

HIGH SCORES (*)

TAURUS SARJANA
AUTHOR % AUTHOR %
CARLOS PASCUAL-IZARRA 714 ZBIGNIEW RESZELA 7063
VINCENT MicHEL, YHYHH TERESA NUNEZ =222
CARLOS FALCON 1223 SERGI BLANCH 623
ZBIGNIEW RESZELA 124 ROBERTO Jd4. HOMS PURON 6.04
SERGI BLANCH 0.23 MARC ROSANES =298
DANIEL ROLDJAN 0.23 LUKASZ oUoErK 1.33
JENS KRUGER 019 JORJI ANODREU 029
<JAN KQTANSKI 010 <JAN KQTANSKI o0aH
JAIRO MAaLoes o0.04 DANIEL ROLIJAN 020
MARC ROSANES 0.03 CARLOS PASCUAL-IZARRA 0.0=2
JORJII ANODREU 0.03 CARLOS FALCON OON"

SERGI RUBIO O.
ZBIGNIEW RESZELA O

OSCAR PRADES 0O.0N (*) LINES CHANGED FROM JUNE 206
TILL JUNE 2017, EXCTLUDING
GEORG BRANDL 0. MERGES AND PEP8 CHANGES

INSERT COMMIT TO CONTINUE...
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