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e 16 Beamlines (1 TangoDB each) = 12500 Tango Devices

e 2 Linac and storage rings (1 TangoDB) = 15000 Tango Devices

Database Info (on g-v-cc-0) X

TANGO Database sys/database/2
Running since 2022-11-18 19:56:55

Devices defined = 15207
Devices exported = 13994
Device servers defined = 2695
Device servers exported = 2392

Device properties defined = 471027 [History Igth = 2859457]

Class properties defined = 620 [History Igth = 5096]

Device attribute properties defined = 97773 [History Igth = 286988]
Class attribute properties defined = 0 [History Igth = 94]

Object properties defined = 21 [History Igth = 133]

OK

MAX



Courtesy of Johan Forsberg,
repo http://kits-maxiv.gitlab-pages.maxiv.lu.se/web/tango-graph-maxiv/




GUI catalogue

¢ 114 different standalone GUIs (in Ansible catalogue)

e An estimated 25 GUIs maintained by the beamline
staff

How to categorize them? An idea:
e Single purpose GUIs (camera, stategrid...)
e Simple but crowded (many simple tags)
® Synoptics



Categorizing GUIs: Specialized

.
L .
Detector | Image = BPM | Tools = About u XVI e W e r °

Change camera: b317a-eb02/dia/cam-01 ~

Device name: b317a-eb02/diajcam-01
Alias: CAM-B-Side .
Class: Basler
Model: a2A2600-20gcPRO
Reconnect
Start acquisition Ca l I I e ra
Stop acquisition

SoftwareTrigger

State

e Basicimage
processing

Status
nFramesAcquired
ExposureTime*
ReadoutTime
Gain*
GammaCorrection*

BlackLevel®

o ® Requires
— : good
performance

1200 1400 1800 2000 2200
Pi

Histogram ROI Lines calib Lines [px]: 1393.724, 1019.870 Mouse [px]: 2320, 1514 Max intensity: 4080 *F2 or double-click to edit. Enter to apply value.

MAXTV



Categorizing GUIs: Specialized
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Stategrid: unique task, unique look and features
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Categorizing GUIs: Simple but
Crowded

File View Taurus Tools Panels Help

[zt il

IgLoopsSettings & X |Diagdc & X |InterlockLevel a8 x
Amp and Phase Loop =
REChainly REGhainlp RF Chain A RF Chain B RF Chain A RF Chain B
Wirit Read Back Writs Read Back
e [Read 8ac e | Read Sac [ Q Amp_|[Phase|Wamings | [1 Q Amp_|[Phase]|Warnings
Amplitude Loop (0,1000] mV 204,00 mv_ [NEESEERY 193.00 mv_ [INNESEEERY ] |
Phase Loop [0, 360] (2) -160.00 deg | |1 16060 deg| 5.00 deg [IINSI0KE| Cavity Voit Loop — — Write Read Back Write Read Back
Valtage Increase Rate (mVis) S e - FwTet] Loop RvTetl [0,1000] mV. soo0omv  [NEGEGTRY 500.00 mv [INEGOGHRY
Phase increose Rate Ss [ s e R0 (01000 v soocomv (NG00 | o000y [EEGONmY
AmpRefMin [0,1000] mV. 30.00 mv NS00 Y 40.00 mv [ AGL00 mY FwCircin Loop RvCirc [0,1000] mV/ s00.00mv (000 MY 500.00 mv  [INB00TmY|
P | 75 o0 gey IMMBIGREEY e Frosd (016001 v Rosomy  MNEN0EY | soooomy [ eEnetY
PiLimit [0, 1000] (mV) 400.00 [NNE00i03| 350.00 [INININE401s| TR FwHybLoad [0,1000] mV| s00.00mv (000 MY 500.00 mv [INB00TmY|
Slow IQ Loop - Ki [0, 32767] 20,00 [INZ010 T RvCav [0,1000] mV/ 3so00mv  [SagEamY 350,00 mv [ SaE e mY
Slow IQ Loop - Kp [0, 8] 0.00 [N006 Errar (Acumulated) Manual Interlock SW Interlock SW Interlock
Quadrant [1st , 2nd, 3rd, 4th] e
= Control Action
Look Reference OFF -] e
= Control Action 1
Slow IQ Loops Enable [ON S e T TeckinDi =
Siow 10 Loops Input ~ s L el
Gain OL = k * CL[0.5, 2 . oes i i
I 1] 0.58 Tast 10 Loop Ref RF Chain A RF Chain B
Phase shift ADCs Enable [oN S e
= Fast 10 Loop Input_ |05t — ] =l TR [ ] e
Phase shitt Cav [0%, 360°] 47.00deg [NETG0ES| = RTet2 - -
x
Phase shift FwTetl [02, 3602] 0.00 deg [0 8100 des Diags =) —
wCirc
Phase shift FuTet2 [02, 3602] 0.00 deg [0 00 deg| Chain A Chain B : .
= FwlLoad .
Phase shift FuClirc [02, 3602] 0.00 deg [0 00 deg| r
| Q Amy Phase | warnings 1 Q Amp | Phase| wamings
P oot P S [ oon o - s Lo | 4 4
Phase shift DACs Enable [oN e — — — RvCav. - -
w Cav
Phase shift Tetrodel [0, 360°] 0.00 deg [N0i 0 deg| Cae Manual Interlock . .
Phase shift Tetrode2 [0, 360°] 0,00 deg [ 1000 dea| A . .
rcs
Gain Tetrodel [0.01, 2] 1.00 [0
e | 100 [ Emm o -
e stoges o — [ < @
# samples to average o e End Switch Up - -
v Circin End Switch Down] - -
Conditioning  IqLoopsSettings | Fw Load Interlock timestamp (n] |
Fw Hyb Load
Landau 8 x &
N = Interlock number] +1
Landau Manual Tuning
v
F Chain A F Chain B
Wirite Read Back Write Read Back TuningDiag & X litckOutDiag & x
Number of Pulses 2000 |GGG 1000 [NINEGEE

Move Out OFF ] I o[+ e RF Chain A RF Chain B
Move End Plate oN ][ e [on e

| Tuning Reset | et . .
]

RF Chain A RF Chain B

. Readings | Wamings Readings | Warnings L‘.
- Tuning Dephase | 204dea | 179deg Trigger to FDL Loops .
tuning | 101800 e

Fw Phase | -32.97deg.

¥ Chain A F Chain Couny Prnze | usaedea i oo @
Write Read Back Write Read Back Plunger Position (cm) | Kone: T Output to upper level .
.

Landau Tunig Enable [oN 0 e ON ~

Landau Tuning Positive OFF | [ OFF ~
Candau Phase affset 000 deg_|NGI00GES [0:00aeq |0 | [T Reset | Reset |

Landau [ ManualTuning | AutoTuning | AutoStartUp |

Usually just a very long list of attributes

MAX



File View Taurus

Mainpanel

Position

a slitl v

CffDesired

CffReal

Energy

a_m4_lateral
a_m4_vertical
a_ma_yaw
a_ma_roll
a_mé_pitch
amd vl
a_md vz
amd v3
a_m4_h4

a_m4_hs

@

EPU_R3_316_GAP ‘

(T2 X7

Front end M1

Occasionally tabs, and a taurus trend

Tools

Help

Load Perspectives. Save Perspective

335.9940 um

1000.2884 ym

-222.5218 prad

3.8345 prad
75.1816 prad
976.8433 um
975.9877 um

1025.3150 pm
349.4430 um
333.3910 pm

M3baffles

066660666606

M3a

336.4200 pm
1000.0000 pm
-224.0000 prad
0.0000 prad
75.0000 prad
975.9554 pm
975.9554 pm
1025.1799 um
349.4303 pm

333.4233 pm

M4a baffles

Set

Set

Set

Set

Set

set

Set

Set

Set

M4a

um

prad
prad
prad
um
um
um

pm

408.055 eV
50.065 um
150.0000 mm
2.25000

2.24997

Trend

(S

408.050 eV
50.000 um
18.2715 mm

2.25000

Set

set

set

mm 1




Categor

ppie Endstation Synoptic (on b

ng GUIs: Synoptics

Water Cooling
@ vvxo1 Water Pump
AP Cell Laser Chiller
X ray anode
Prep Manip
User Equip
Ana Manip
AP Cell House
Ana, Analyzer TMPs
Ana GS, HPC, MP, QMS TMPs.
LL. Prep TMPs

Manip Encoders

LA B B B BN BN

Macros

Prep Chamber
[J LEED Interlock OFF
[ Vent Gas Line
[ pump Gas Line
[ Flush Prep Gas Line
[ Vent User Equipment
[ Pump User Equipment
[ Vent Prep
[J Pump Prep

uFo
[J vent
@ Pump

Analysis Chamber

[ vent Ana
[ Pump Ana
[ Flush Ana Gas Line
[ vent Gas Line
[J Pump Gas Line

mp
O vent
O Pump

QuS Chamber
O vent

O Pump

[] Probe OFF

[ probe Inlet

[ Probe Outlet
[J Probe ANA

Flows

0.10 I/ min
0.00 I/ min
0.00 |/ min
0.00 I/ min
0.00 I/ min
0.00 |/ min
1.61 1/ min
3.06 |/ min
2.24 1/ min
0.57 I/ min

Load Lock.

[ vent

@ Pump

AP Cell
[ Pump Cell

[0 Pump Inlet

[0 HL Forevacuum
[ Mode Manual

[ Mode OFF

[ Dose Direct

[ Dose Bypass.

[] Pump Bypass Line

Gas Dosing Panel
O Flush

[ Enable MFC-11
[ isable MFC-11
[ Enable mMFC-21
[ Disable MFC-21
[ Enable MFC-31
[0 pisable MFC-31
[ Enable MFC-41
[ pisable MFC-41
[ Enable MFC-51
[0 pisable MFC-51
[ Enable MFC-61
[ Disable MFC-61
[ Enable MFC-T1
[ pisable MFC-71
[ Enable MFC-81
[ pisable MFC-81

Laser Heating Interlocks
@ AP cell Laser Chiller

@ b317a-eal0jvacivgoj-01
@ ANA_Viewport 1

[@ ANA_Viewport 2

[ ANA_viewport 3

[ ANA_Camera Transfer
[ ANA_Camera XPS

[@ ANA_Light source

@ mP_viewport 1

@ mP_viewport 2

@ MP_camera

@ ANALYZER Viewport

[ reset PLC

GUIs

[ vanipuiators
[ pock ae cen
IE] Heating

Sputtering

[ o= oo

LL Halogen Lamp

MP Halogen Lamp

Normal line

3 [ = 30.00 29.89 T
1.93e-01 )
2 7.64e-02 1000 Hz Booster line T - T L I
%5\:\)/'0 Hz @ua00z @BV o
LR 5.92¢-02
(== ¢ = =
n
. bl
®1.66e-01
oms | | [ (
®L38e-07 | 3co0) ®
7.74e-02
1000 H

1000 Hz| 1000 Hz| 1000 H.
29W 24 W nsw

1.55e-01 1 39¢.016.46e-027.31e-02
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1.90e-08 1.38e-08

7.53e-02
1501 Hz
6 W

@
9.71e-02

1501 Hz
now

1
®
1

Lo L@
9.5e-02 riEe-0
1000 Hz
3/BW

pres

eamiine
Differential Pumping

GaslD_1

i
GasiD_1 I [ Gesin 1

[ T IL T Hpai 1

_. 1.7e-08
8.83e-02 1509 H

8w

Booster line

= Q=
a 1.34e-06 S o L ‘
® .—!— ) =
Gas Inet T 7.98e-02 mbpr 7
0.00e+00 —
i# 2.126-05 @ J 7.18e-08
Oligquia source
o
0.00 105.67 .1.30e—11 mbar
i 820Hz L /
; BsW N Ar s 2.0,
o @ »la =—{ UFO o
I} 7.26e-02 1500 Hz v
| I, 6 W =
Lk ~ -—.—. - 2.48e-08 mbar [
=X 7 7| 356e-02 gog = i X
o i A I 1500 Hz
5.09e+01 ! / LY

@
9.92e-07

7.16e-02

6.93e-0

0.00

2 mbar

Normal line

Looks are important! Used by visiting scientists
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Categorizing GUIs: Synoptics

Our famed Balder synoptic has even audio feedback MAXIV



Which development tools?

e Coding in python only

e Taurus designer + python coding

e Taurus designer only (an idea for now)
e Inkscape + SVGSynoptic MAX 1V library
e Taurus qui

e Quickgui (MAX 1V tool to create gui from yaml files)



Development tools application

A

Complex Taurus designer +

python coding

Simple

Few attributes Many attributes

This is an observation of what tool is usually choosen -
MAXIV



Responsibilities

We see a strong correlation between tool and responsibility:

SVG: Almost exclusively done by the beamline staff, with
inkscape. Software helps to wrap it into an app

Taurus designer files: can be both the beamline staff and
software team

Python coding: only few beamlines do code
QuickGui: mostly software team (adoption problem?)
Taurus gui: beamline staff only

We have great external collaborators too!



Collaboration with s?:nnovatio

Software solutions

Developers

Dominika
Woijtek
Jakub

1.5 GeV ring
VAC VAC VAC VAC VAC VAC DIA DA DA CTL
R PumR Valv VA serts

TCO BPM Inserts FOFB

DIA

[ 1o
i
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v |
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EEEEEEEEEEEE

| BEEEEBEEE EEEE
]

EEEEEEEEEEE

=

CL D MPS PSS

BE 1B FE BEEE

10+

Migrations to Python 3/ PyQt 5

SvgSynoptic
StateGrid
MaxWidgets

15+

Improved GUIs

LuxViewer
ScanGUI
QuickGUI

X MaxPeem synoptic@b-v-maxpeem-cc-0 - O x

X Magnet circuit panek: R1-109/MAG/CRCOV-02@g-controlroom-cc-14
Circuit | Powersupply | Magnets = Cycle | Field

Device: R1-109/MAG/CRCOY-02
state: I

Magnet type: vkick

secroneney | ESURRRBRRRGRGES

1500000000.00000

o |0 e ;n

Infrastructure

undulator lf vacuum

Ventilation § Cooling

Courtesy of Jakub Kowalczyk @ S2Innovation

-0.000005 rad | rad

vt NS0 66008
et ot S
curent st o S0 *

alibration available
eading state from R1-D110910CABO1/MAG/PSIB-06
ycling status: NOT CYCLING (limits are -10.5 10.5 A}

020

theta [rad]

MAX
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Feedback

e We have been using taurus for a long time, and it's
fully integrated in our workflows

e We aim to provide tools for the least experienced
users, such as svgsynoptics and quickgui, as well as
training for tools like the designer

e Extensive use of CI/CD, to allow beamline staff to even
deploy (especially synoptics)

e Challenging migration from Taurus 4, still not 100%
completed (but it got easier with conda)



Taurus feedback

What we like about Taurus:
* Looks good, native, modern
* Easy to get started, still possible to go in advanced features
* Good performance, scalable (better than taranta)
* Plenty of tools to design different applications
What we would like:
* More polished taurus_pyqtgraph
* Better taurus designer plugins (not all the widgets are there yet)

* More development and continued support, maybe a roadmap?



Conclusions

We believe Taurus to be a mature, performant tool, at the
moment an irreplaceable part of our control system.

We have good experience working with it, both in house
and with collaborators.

We have very little complains from our users, with some
even taking GUI developing in their own hands.

Thank you for the attention!

MAXINV
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