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AL Taurus? 2

steps

: Hame Steps.!unlt{
Unit: steps
‘ Sw state:Running

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,...)
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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.
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ALea Sardana status... =

News since last Tango Meeting:

« Two releases: 2.3.2 and 2.4.0

« Update on Continuous Scans

» General Hooks

» Centralized Logging with Elastic
» Macro Logging for Users

» Element references are URIs

« Coming Soon:
- Jull8 release and Janl9 release

- Improve 1D and 2D experimental channels integration
- 3rd Party Repository — Plugins Register

Sardana & Taurus Status Tango Meeting 2018 — Prague www.sardana-controls.org
www.taurus-scada.org



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

Ve

ALea Continuous Scans .

TaurusTrend <@contrals02>

* Released one year ago with a set of B VR A
standard macros underpinned by the IR |LdNER
measurement group configuration R \
allowing software and hardware -1 \
synchronization in time and position 4 .

domains. e e i
* New macros were added for timescan
and meshct. Thanks to Roberto Homs! ascanct, a2scanct, a3scanct,
* Interface for developing custom scans adscanct, dscanct, d2scanct,
with arbitrary waypoints and d3scanct, d4scanct,
synchronization description is missing. N
____________ eépeats
* Results from ALBA setups presented 5 _ Total
on ICALEPCS 2017 — WEBPLO6: g <% g
- Experiment time reduction from ! Delay
several hours to few minutes. H\ 5

- Standardized solutions — lower
maintenance cost.

Group
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ALesa Continuous Scans

Released one year ago with a set of

standard macros underpinned by the
measurement group configuration " mmediately, The mumber of data paints cotlected will be. . intery + 1.
allowing software and hardware P e teney _tong nd nbasurenant oty Tacincy cine. | o (1T Lomeer one
synchronization in time and position St NG
domains. ateney Tone o (Praae) tatemey Fire®

New macros were added for timescan |

and meshct. Thanks to Roberto Homs!

map ofa_il 1
.
\

Interface for developing custom scans
with arbitrary waypoints and

08E/

4.0
3.6

synchronization description is missing. oslf N

Results from ALBA setups presented on N

ICALEPCS 2017 — WEBPLOG: =

- Experiment time reduction from oo\

several hours to few minutes. ’

- Standardized solutions — lower N
maintenance cost. - | e

»Oo0+ - 8@
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ALea Continuous Scans )

v

* Released one year ago with a set of @ (\\

standard macros underpinned by the \

measurement group configuration 1 S Q \
allowing software and hardware | A 2,
synchronization in time and position

. from sardana.pool import SynchParam, SynchDomain
domains. _
def waypoint generator(self):
* New macros were added for timescan eynchronization = [
{
and meSth' ThankS tO RObertO HomS! SynchParam.Initial: {SynchD in.Position: 0},
. SynchParam.Active: {Synch .Time: 0.1},

* |Interface for deve|0plng custom scans SynchParam.Total: {Sync@in.ﬁme: 3}

with arbitrary waypoints and { N -

synchronization description is missing. giﬂﬁﬂﬁgﬁgmZi?i?b@yiﬂﬁggﬁgiﬁ%ﬁ?téﬁi,3}'

SynchParam.Tot& SynchDomain.Time: 1},

* Results from ALBA setups presented b

on |CALEPCS 2017 — WEBPLOG SynchPara&itial: {SynchDomain.Position: 4},

. . . SynchP. »Active: {SynchDomain.Time: 0.1},
- Experiment time reduction from } Sync@g{mal: {SynchDomain.Time: 1},
several hours to few minutes. ]
- Standardized solutions — lower S
. tep[" iti "1 = [5]
malntenance COSt- itgg["gsﬁéhr{gzization"] = synchronization
yield step
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A

ALBA

Continuous Scans

* Released one year ago with a set of i
standard macros underpinned by the ‘; ICALEPCSEO|7

. . Barcelona - Spain, October 8-13 - Palau de Congressos de Catalunya _=_'.:
measurement group configuration

allowing software and hardware S Con- — Con-
synchronization in time and position San - Sean
domains. —— —
New macros were added for timescan e e ™ e
and meshct. Thanks to Roberto Homs! et
Interface for developing custom scans LY BN v
with arbitrary waypoints and e a0
synchronization description is missing. ey g mm e
Results from ALBA setups presented e ey
on ICALEPCS 2017 — WEBPLO6: s 400
- Experiment time reduction from rellectnit) S o
several hours to few minutes. e s
- Standardized solutions — lower :t;i:cdl-:{im Map -7h ~4 min
maintenance cost. egon e 0068
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~ General Hooks

* What are hooks? Code that will be
executed at given points of the
macro.

* Programmatic and graphical way of
attaching hooks was already possible.

* Now also possible by means of
persistent configuration on different
levels: global, door (session) or macro.

* Configuration via: 1sgh, defgh and
udefgh

* Examples:
— wait for optimal beam conditions in
pre-acq e.g. check shutter, check
current

- data analysis in post-scan

Thanks to Teresa Nuinez from DESY!

www.sardana-controls.org
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Ve

Lo~ General Hooks

IR
#Tgarsarégﬁa.macroserver.macro import macro ° Wha’[ are hOOkS’) Code that Wi" be
def hook (self): executed at given points of the
time.sleep(1) macro
([[“start”, T .Int , N , “start int”], ° 1 1
O etan” Tyin: ntegar. Nono. “end point"] . Progrgmmatlc and graphical way of
def captéirﬁfﬁgok(zgﬁ:IQE:??TIS%c’)p,stgp}3) attaChlng hOOkS was already pOSSIble'
loop macro, = self.createMacro("loop", start, .
stop, step) * Now also possible by means of
1 .hooks = [(hook, [" - "1 1 - - - .
S R e ), persistent configuration on different
levels: global, door (session) or macro.
* Configuration via: 1sgh, defgh and
- udefgh
|Parameter5 |Prngress |Pause g
{:ﬁg]t_mx,0.0,1000.0,2,0.1] ¢ Examp.les: _ o _
Hookpiaces > [T R - wait for optimal beam conditions in
ToothedTriangle {fncoiimzerg%aq% te pre-acq eg CheCk ShUtter’ CheCk
O pre-acq current
[ ] post-ac ..
o - data analysis in post-scan
[] post-scan ~
—— * Thanks to Teresa Nufiez from DESY!
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Ve

ALea General Hooks

* What are hooks? Code that will be
executed at given points of the

pB6/door/haspf29rack.81 [31]: 1sgh

No general hooks macro-
pEJG_{dgor/haspE]?Qrack.Gl [32]: defgh 'check beam' pre-scan post-scan . .
e L * Programmatic and graphical way of
p0e/door/haspizarack 01 (33]: Lagn attaching hooks was already possible.
ook place
Qostesen Btk Hag * Now also possible by means of
re-scan check beam - - - .
i S B persistent configuration on different
p@6/door/haspf23rack.@1 [34]: 1senv _GeneralHooks .
Wite  Tans levels: global, door (session) or macro.
_GeneralHooks  [('check beam', ['pre-scan', 'post-scan'])] ) ) )
pO6/door/haspf28rack.01 [35]: defgh 'mv exp_dmy@l 10' pre-scan ¢ Conflguratlon Vla lsgh’ defgh and
e - udefgh
pGBéggEréT:iGQQrack.Gl ;Ooiés}sgh ° Examp|eS
pgsr;:zgg: EEZZE_EEZE - wait for Optlmal beam conditions in
ighiie_amyd 18 pre-acq e.g. check shutter, check
BB L B i current
e e - data analysis in post-scan

Thanks to Teresa Nuinez from DESY!
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Ve

~Ls=a Centralized Logs with Elastic

* Servers log to multiple and distributed files.
* Debugging requires prior files merging :(
* Sardana does not use Tango logging but Python logging.

Sardana & Taurus Status Tango Meeting 2018 — Prague www.sardana-controls.org
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A

~Auea Centralized Logs with Elastic

www.elastic.co

HOW ELK WORK? (ARCHITECTURE)

Client Side

beats

Send Logs; app,
system, network

Centralized Logs using ELK (Elasticsearch, Logstash, Kibana) Stack - Estu Fardani - FOSSASIA 2017

www.sardana-controls.org
www.taurus-scada.org
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A

~Auea Centralized Logs with Elastic

Proof Of Concept

(ﬂx \ &‘

LogstashPort

BLXX
LogstashHost T CP
\\fogstashPort/)

TCP Logstash Hanc
(Python Logging Hanc
vklochan/python-logstash @
ehtl6/python-logstash-async @ GitHub LogTrail

Log Viewer plugin for Kibana
sivasamyk/logtrail @ GitHub

Configuration examples: on reszelaz/sardana-elastic @ GitHub

www.sardana-controls.org
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~L==a Centralized Logs with Elastic

Benefits: remote log analysis, performance indicators.

:01:02,184 k10402
:01:02,188 ibl0402
2,233 ibl0402
2,236 ibL0402
2,238 ihl0402
Discover 2,280 ibl6402
:01:02,283 iblL0402
Visualize 2,285 ibl0402
2,317 ibl0402
2,318 ibl0402 . . i )
> 10 th10403 Elapsed tine (mythen take In) : 1.2253 sec
:01:02,323 ibl0402
Timelion 2,325 ibl6402
2,405 ibl0402
LogTrail 2,407 ibl0402
2,412 iblo402
:01:02,414 k10402
Dev Tools 2,445 ib10402
ibl0402
Management :01: ibl6402
ibl0402
ibl0402
ib10402
i:i::j::: : Hotor: pd_nc will move to [-40.0, -40.350000000000001]
ibl0402
ibl0402
ibl6402
ibl0402
101 ib16402
ib10402
ibloaoz
ibloaoz
ibl0402
101 ibl0402
ibl6402
ibl0402
ibl0402
ib10402 . ition i
‘o1 iblodo2 : Current position is -40.0004
ibloaoz
ibl0402
ibl0402
ibl6402
ibl0402
ibl0402
ib10402
ibloaoz
iblos0z . 50.00 %
ibl0402
i:ﬁ::j::: : Current position is -40.3418
:01 ibl0402
ibloa0z . 100.00 %
ibl0402
ibloaoz
ibloaoz
101 ib10402
i:ﬁuju; Index Pattern
1602 [t 7]
ible402 . —
ibl0402 - -
01 iblo402
ibloaoz
ibl0402

© collapse Al systems [T

Dashboard
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‘
ALBA

Centralized Logs with Elastic

* Benefits: remote log analysis, performance indicators.

E sardana-Kibana

X\

=

c 0 |®elasti((onlrolsm.(eIls.es/app/kibana#/dashbnard/bze&e1du&da%w1eS—BUB&ZB&SSerT\ds?g:(refreshlnten/a\:(disp\ay:off,pause:!f,value:u),n’me:(frum:‘zu1BVDAVZWTZZ:DU:UU.UDUZ‘,mude:absulu(e,[u:‘zmBVDAVZBTZW:SH:SB.% - ‘ v p Y D P 9. rl

bl13-pool-start

20180423

(_

O]
|l
®
-]
L
>
-3

bl22-pool-start

2018-04-23

bl24-pool-start

2015-04-23

bl29-pool-start

Sardana & Taurus Status

2018-04-24

2018-04-24

2018-04-24

bl13-macroserver-start

8

© ®Starts
£
&
2
20180425 20180426 20180427 20180428 20180423
Day
bl22-macroserver-start
© ®suans !
g
9 04
0.2
20180423 20180424 20180425
Day
bl24-macroserver-start
© ®5uars !
08
06
“ 04
0.2
20180425 20180426 20180427 20180428 20180423 20150424 20180425
Day Day
bl29-macroserver-start
© ®5uans o

Tango Meeting 2018 — Prague

© ®Starts
o427 20180428
© ®Stars
2018-04-26
© ®Starss
2018-04-26 2018-04-27 2018-04-28
© ®Stars
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Ve

~Lsa Macro Logging for Users

* Macros may provide information
Vla Iogglng Streams_ ' emacs@hasp029rack.desy.de (on hasp029rack) - o x

File Edit Options Buffers Tools Help

* Users requires this informationto |, = ** ~ =-&8¢

1
-- Fri May 4 12:41:40 2018

be Stored N a flle as they see It S ool ;igmzrigﬂgyl'g 12:41:40 2018. It will take at least 0:00:04.0001s

s73
- #Pt No exp dmy@l exp adc@l exp tOl dt
11 SpOCk 0 1 1.76336 1 0.0266409
1 1.33333  1.76334 1 1.18789
2 1.66667  1.76339 1 2.23163

3 2 1.76336 1 3.27593

¢ |mp|ementati0n ) | Scan #13 ended at Fri May 4 12:41:44 2018, taking 0:00:04.305905. Dead time 7.1z
' €% (motion dead time 1.3%)
- Flle |Og handler attached to -~ Fri May 4 12:41:54 2018

wa

Current positions (user) on 2018-05-04 12:41:54.181021

the MacroServer _csamrot csamaheel  csamr  csam<  csany  csame
User 0.00000 0.00236 0.00000 0.50000 6.50000 -0.64767

exp dac@l exp dac®2 exp dac83 exp dac®4 exp dmy@l exp dmy®2
User 0.00000 0.00000 0.00000 0.00000 2.00000 0.00000

exp_dmy@3 exp _mot@3 exp_mot04 exp motd7 exp_mot0B8 exp mot@9

- logmacro macro and
User 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
LogMacrOFormat, exp_motll exp motl2 exp motl3 exp motl4 exp _motl5 exp_motl6
. . User 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
LogMacroDir environment
Varlables- -:--- session_p06_door_haspf29rack.0l.log ALl L1 (Fundamental)

For information about GNU Emacs and the GNU system, type C-h C-a.
|

* Thanks to Teresa Nufez from
DESY!

Sardana & Taurus Status Tango Meeting 2018 — Prague www.sardana-controls.org
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ALea Elements References are URIs

* How elements refers to each other?
* Previously:

host :port/element/controller/axis
myhost :10000/motor/icepap01/7

* Now:
scheme://host[.domain] :port/element/controller/axis
tango://myhost .mydomain:10000/motor/icepap01/7

*  Compatibility with Taurus 4

www.sardana-controls.org
www.taurus-scada.org
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ALea Elements References are URIs =

* How elements refers to each other?

* Previously:
host :port/element/controller/axis

myhost :10000/motor/icepap01/7

* Now:

scheme://host[.domain] :port/element/controller/axis
tango://myhost .mydomain:10000/motor/icepap01/7

*  Compatibility with Taurus 4

www.sardana-controls.org
www.taurus-scada.org
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ALea Elements References are URIs

* How elements refers to each other?
* Previously:

host :port/element/controller/axis
myhost :10000/motor/icepap01/7

* Now:
scheme://host[.domain] :port/element/controller/axis
tango://myhost .mydomain:10000/motor/icepap01/7

*  Compatibility with Taurus 4

www.sardana-controls.org
www.taurus-scada.org
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Ve

ALea 1D & 2D channels g;gj{fﬁ“ =

* SEP2 will be inspired on Lima but not limited to Lima.

* Configuration: saving (also per experiment configuration);
Image e.g. ROI, binning, etc.

* Acquisition will be possible on different levels: channel,
measurement group, scan.
— Prior work on synchronization and acquisition are
described in SEP18.

* Saving:
— Done externally e.g. controller, Lima or directly the

detector; reference to the image will be passed to the
recorders.

- Image will be passed via Tango events and saving will be
done internally by the recorders.

Sardana & Taurus Status Tango Meeting 2018 — Prague
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https://github.com/reszelaz/sardana/blob/sep18/doc/source/sep/SEP18.md

Ve

~Lsa Plugins Register

* Plugins: controllers, macros, recorders, widgets/GUIs.
* Currently controllers and macros are in a unique Git repo on www.sf.net
- SEP16

* Obijectives:
- Enable natural way of working using Git (or other VCS).

— Do not impose the repository organization.

- Enable the possibility to use project tools: issue trackers, wikis, ...
— Do not force the hosting platform.

- Give visibility to the well maintained plugins.

* ldea:
- Plugins repositories will have their own admins.

- Sardana org. will advice on how to organize the plugin projects.
- Sardana org. will maintain the register of third party plugins.

Sardana & Taurus Status Tango Meeting 2018 — Prague www.sardana-controls.org
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ALsa Taurus...
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A Taurus Status 25

ALBA

* News since last Tango meeting

- Documentation: travis-generated docs and wiki
- Taurus formatter API
- (slow) Progress in PyQtgraph-based plots (TEP17)

— Other works in progress:

* python3 support
* TEP15
* Tango event serialization

www.sardana-controls.org
www.taurus-scada.org
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5. GithubPages and Wiki =

Taurus docs are now generated by Travis and served by githup pages

P New prOJECt Wlkl = Home - taurus-org/t:

C (Y & GitHub, Inc. [US) | https://github.com/taurus-org/t

Contributed documents

= Taurus Enhancement Proposals (TEF)
/- "Taurus Big & Small" Presentation at ICALERPCS2017 (conference video + slides + paper)

« 'Effortless creation of GUIs with Taurus" Presentation at ICALEFCS2015 (slides + videol +
video2 + comments for videos + paper)

« Taurus Status Reports in Tango Meetings:
o TangoMeeting2017

o TangoMeeting2016

» Recipes =
4 »

Sardana & Taurus Status Tango Meeting 2018 — Prague www.sardana-controls.org
www.taurus-scada.org
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Ve

ALs=a Taurus Formatter API

* Requirement:

- We want to specify the format with which numerical quantities are displayed by the Taurus
widgets (note: Taurus 3 used the “tango format” field for displaying the attribute value)

* Problem:
- The “format” should be a property of the view (widget) not of the model (attribute).
- Also, it is not scheme-agnostic
* Solution:
— Taurus attributes define a precision property (humber of meaningful decimal places)

- Taurus widgets display the value using a given Formatter (which can be either a format
string or a method that returns a format string).

- The defaultFormatter uses the attribute precision for the numerical values
— The taurus TangoAttribute infers the precision from the “tango config format”
- The Tango scheme provides a tangoFormatter which uses the full “tango config format”

- The Formatter can be set programmatically or (for some widgets) via a context menu

Sardana & Taurus Status Tango Meeting 2018 — Prague www.sardana-controls.org
www.taurus-scada.org
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Ve

ALs=a Taurus Formatter API =

Consider a Tango Attribute whose value is 123.45 V

Tango TaurusAttribute Widget Widget Display
Format precision Formatter Format
%6.2f  w—)> 2 == defaultFormatter = {:~ 2f} _
r
defaultFormatter ===» -~ 2f} 123.45V
%4.2e : 2 < tangoFormatter === [:~4 2e} 1.23e2V

~  myFormatter == <myFormatter> Quantity

def myFormatter(dtype=type(None), **kw):
return dtype.__name___

Sardana & Taurus Status Tango Meeting 2018 — Prague SRR LT
www.taurus-scada.org
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A{QA Taurus_pyqtgraph =

* TEP17 (https://github.com/taurus-org/taurus/pull/452). Goal:
provide pyqtgraph, tool-based replacement for:

* TaurusPlot (PyQwt)

* TaurusTrend (PyQwt)

* TaurusimageDialog (guigwt)

* TaurusTrend2DDialog (guigwt)
- Planned for release Jan18 but stalled
- Implemented as a plugin for taurus:

http://github.com/taurus-org/taurus_pyqtgraph

Sardana & Taurus Status Tango Meeting 2018 — Prague www.sardana-controls.org
www.taurus-scada.org



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

A{QA Taurus_pyqtgraph (done) =

* Taurus data items (taurus-aware data items attachable to generic pyqtgraph plots):
- TaurusPlotDataltem
- TaurusTrendSet
- Taurusimageltem

* Tools (independent “tools” attachable to generic pygtgraph plots to extend them)

Model Chooser Tools (allow the user to select taurus models):

* TaurusModelChooserTool, (for selecting a list of models)
* TaurusimageModelChooserTool, (for selecting a single model)
* TaurusXYModelChooserTool (for selecting a list of X and Y models + titles)

- DateAxisltem (provides an axis that supports date/time )

- Y2ViewBox (provides a secondary Y axis)

- CurvesPropertiesTool (allows the user to change curve color, symbol, width,...)
- AutoPanTool (provides “oscilloscope mode” auto-panning for trends)

- ForcedReadTool (provides user-selectable client-side polling)

- PlotLegendTool (allows the user to show/hide a legend)

* High-level widgets (stand-alone, taurus-aware, save/restore config support,...):

- TaurusPlot
- TaurusTrend (WIP)

Sardana & Taurus Status Tango Meeting 2018 — Prague www.sardana-controls.org
www.taurus-scada.org



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

»~

~ALea Taurus_pyqtgrap

taurusimageitem.py
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~Lea Taurus_pyqtgraph (done)

TaurusPlot (pg)

Wiew All

X Axis »

¥ Axis »

Mouse Mode > -

i

Transforms

Save configuration

Retrieve saved configuration

Show legend
Model XY chooser

Plot configuration

Downsample >
b T . .

. ' 5
C) o Plot Configuration Average 5

Alpha >

Line Symbols Other
wave Grid >
Style b i W Assign to axis .
Ly Style | Diamond Assig Points
width 2 < _ N 'S
w Size | 10 ~ 0¥ ¥2
Color W
Color > Curve Title(s)...
Mode ~
- ) N Fill :
R e [] AreaFill 0.00 3 Background fill...
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A{QA Taurus_pyqtgraph (missing) =

e 1D trends

- add/remove trends in high-level widget is still buggy

— archiving support (should be provided by archiving-
scheme)

* 2D plots

- high-level widget not started

» 2D trends \/E‘J? WA“ A

- not started
(See complete feature list in taurus_pyqtgraph README )

Sardana & Taurus Status Tango Meeting 2018 — Prague www.sardana-controls.org
www.taurus-scada.org



http://www.sardana-controls.org/
https://github.com/taurus-org/taurus_pyqtgraph/blob/master/README.md

Ve

~Lesa Other works-in-progress

* Support of Python3 (PR #680, #703)
— First steps done (thanks MaxIV and @piertoni !)

TEP15 (use URI fragments to reference value slices)
- please help decide the syntax!

* Support tango.DevEnum (Issue #742 )
* Manage the tango event queue in Taurus (PR #738)
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Ve

<Lsa Community Events

* Sardana & Taurus Workshop (beginners) at
ICALEPCS 2017 — sardana-org/sardana-training @
GitHub

* Sardana & Taurus Workshop at Tango Meeting 2018
Thanks to all Participants and Tango Meeting
Organizers!

* Sardana Follow-up Meetings - sardana-org/sardana-
followup @ GitHub.
Thanks to Grzegorz Kowalski (Solaris), Antonio Milan
(MaxIV) and Teresa Nunez (DESY)!

* Sardana Docs Camp — July 2018 in Barcelona
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1o

h“ﬁ\ ST
”NNW’WIW
[ ‘\|
i nm/s/5
steps L
" Namasstepsfunit
e ’! Unit: steps
R Sw state:Running

Thanks to the
Community!
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