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SCADA systems play very
important role in control systems
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What should synoptic do?

» Show control system clearly.

* Be reliable and stable.

» Show exactly what we need to see.

* And it should be intuitive.

 Or even allow to interact with devices and control them in easy way.
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First there was a simple panel to control a beamline...

PEEM_BL2 (on c1.bl04.cps.uj.edu.pl)

General Control Pumping stage 3 Gas cell XAS Tube Mirror 3 Diagnostic 4
Reset beamline interlocks| lon Pump Vacuum Gauge lon Pump lon Pump lon Pump
BL-04BM-VAC-PO8 |e BL-04BM-VAC-VGP10 |e BL-04BM-VAC-POS |@ BL-04BM-VAC-P10 |e BL-04BM-VAC-P11 |e
O-Ring valve 1 [Commands... =] Pressure:  [0I00'mbar [Commands... =] [Commands... ~] [Commands... ~]
Pressure: Setpoint: Activated Pressure: Pressure: Pressure:

Vacuum Valve

BL-04BM-VAC-VGOBO1 |

[ aose
Open | Close |
Interlock: (")

0O-Ring valve 2

Pumping stage 1

+0.00 mbar
Current:  [ININCIO0WA)
\oltage: 1 6900.00 V

Setpoint:  [INAGtvVated!
Vacuum Gauge

BL-O4BM~VAC-VGP09|0
Pressure: 7//////Nane,

Setpoint: [Deactivated)|

Vacuum Gauge
BL-04BMVACVGP11|@

Pressure:  [0)00'mbar|
Setpoint: Activated

Vacuum Gauge

BL-04BMVACVGC11|@

Vacuum Gauge

BL-04BMVACVGCO9|@

Pressure:  [0.00 mbar|
Setpoint: Activated

Vacuum Valve

lon Pump Pressure:  10.00'mbar |
e B BL-04BM-VAC-VGOB10
BL-04BM-VAC-PO7 Ie Setpoint: Activated |
[ OoPEN
[Commands... ~]

Pressure:

1 0.00 mbar
Current:  [ININOIO0NA)
Voltage:  |000I00N

Setpoint:  [INAGEVated!
Vacuum Gauge
BL-O4BM-VAC—VGP08|O
Pressure:

10.00 mbar
Setpoint: Activated |

Exit slits

10.00 mbar
Current:  [INOCIO0A!
\oltage: ~ 0.00V

Setpoint: ~ Déactivatee)

XAS
lon Pump
BL-04BMVACP12 |@
[Commands... ~]
Pressure: 7/ ne

Current: 700

Voltage: 7000
Setpoint:  77///Mone

10.00 mbar
Current:  [INNNCIOONA)
\oltage: 6950.00 V

Setpoint:  [IAGtvated
Vacuum Gauge
BL-04BM-VAC-VGP12 |e

Pressure:  [0:00'mbar
Setpoint: Activated

Vacuum Gauge
BL-04BMVACVGC12|@

Pressure:  [0I00'mbar!
Setpoint: Activated

1 0.00 mbar
Current:  [NOI00AI
Voltage: 17000.00 V
Setpoint:  [INAGtVated
Vacuum Gauge

BL-04BM-VAC-VGP13 |‘
Pressure: 7/ Norg

Setpoint: |Deactivated

Vacuum Gauge
BL-04BMVACVGC13|@

Pressure:  [0I00'mbar
Setpoint: Activated

0O-Ring valve 4

0O-Ring valve 6

O-Ring valve 7

0O-Ring valve 8

0O-Ring valve 9

Vacuum Valve

BL-04BM-VAC-VGOB04 |

Vacuum Gauge
BL-04BM\ACVGCO8|@

Pressure:  [0I00'mbar
Setpoint: Activated

I OPEN
Open | Close |
Interlock: =

Vacuum Valve
BL-04BM-VAC-VGOBO06 |

[ aose
Open | Close |
Interlock: @

Vacuum Valve

BL-04BM-VAC-VGOBO7 |

[ aose
Open | Close |
Interlock: (]

Vacuum Valve

Vacuum Valve

0O-Ring valve 3

Vacuum Valve

BL-04BM-VAC-VGOBO3 |

. OPEN
Open | Close |
Interlock: (]

(actuz

BL-04BM-VAC-VGOBO08 | BL-04BM-VAC-VGOB09 |

[ aose [ aos

Open | Close | Open | Close |

Interlock: @ Interlock: ()
PEEM

lly there were few o

f them for one BL)
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...and a simple panel to watch interlocks

IMAG IRF | IVAC
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Interlock GUI (on cr5.m.cps.uj.edu.pl)

with many, many tabs

IWAT R1-02-03-VAC R1-04-05-VAC R1-06-07-VAC R1-08-09-VAC R1-10-11-VAC R1-12-01-V;<

>

T IWAT T IWAT T IWAT T IWAT
@ rswol @ rswos @ rcel @ rswos
@ rswo7 @ rswo2 @ rswos @ rsel
@ rFswos @ rswo2 @ rswo7
@ rswol @ rswol @ rswos
@ rFswo7 @ rFswos @ rswol
@ rswos @ rceL @ rswos
@ rswos @ rce2 @ rswo4
@ rFswo4 @ rFswo2 @ rswol
@ rswol @ rFswos @ rswo4
@ WoPRS1 @ rswol @ rswol
@ rGel @ rswol @ rswos
@ rswos @ rswo2 @ \DPRS1
@ rFswos @ rFswo2 @ rswo2
@ WOPRS1 @ rswo2 @ rswol
@ rGEl @ rswos @ rswol

Close

[Reset: |
| RF PAPCW1Ring |

RF PAPCW2 Ring
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Conclusion was simple:
we need synoptics
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So we tried JDraw

File Edit Create Views Tools
= 55 15 [ S S S i - FE B L e

o~ ] BL-01
o~ (3 BL-02ID
o~ [ BL-04BM
o~ [ BL-05ID
o~ [ BL-06ID
o~ [J Door
o~ [ dserver
¢ CJ1-C134
¢ CJDIA
¢ <& 1-C134-DIA-BOPO1
{% conjunction |
{2 disjunction [t
{% State [scalar]
{# Status [string
&' GetlInfo [comr—
F'Init [command
& state [comma
&' status [comm

o~ (=3 1-K00
o (3 1-K01
o= [J1-K02
o~ []1-K03
o~ []1-S00
o J1-501
o [J1-S01A
o~ []1-S01B
o~ (]1-502
o= []1-S02A
o~ []1-502B
o 1-503
o []1-503A
o~ [31-S03B
o= [ 1-TL

o= []I-TR1 — < -

. - | [ [»]
< Il [»]

| »

[« |
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And after some time we got

JDraw Editor 1.14*

File Edit Create Views Tools
T SRS e [R5 15 - 3 o Mk L

o~ (] BL-01 =
o~ 3 BL-02ID
o~ ] BL-04BM
©- (] BL-05ID
o~ 3 BL-06ID
o~ [ Door
o~ [ dserver
¢ CJ1-C134
¢ CIDIA
¢ <3 1-C134-DIA-BOPO1
@] conjunction [boolean scalar]
@] disjunction [boolean scalar]
{% State [scalar]
{% Status [string scalar]
& GetInfo [command]
&' Init [command] —
&' state [command]
&'status [command)]
o= (] 1-K00
o 7 1-K01
o= [ 1-K02
o= ] 1-K03
o~ [£31-500
o [J1-S01
o 9 1-501A 504
o~ []1-S01B
o 31-502
o 9 1-502A
o~ []1-S02B
o~ ]1-S03
o~ [C31-503A
o [J1-S03B
o= ] I-TL
o ] I-TR1
o~ [ MacroServer —] < I l [*]

S e e

[

000.00 unit

100

[« |
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But then MAX IV came with help
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But that wasn’t enough

» It's too small.
 Elements are too archaic.
* We need more stuff there (like buttons, indicators etc).
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We have improved
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Front End
| openFE | | closeFE |

Photon shutter '
Say shuters Q)
Yagsereens (O

Energy
602.9921 eV

603.9930 eV

. OPEN | EXTRACTED | ON O CLOSED | INSERTED | OFF

800 /mm|
f
1.70
— Optical hutch
Front end naui»ui m E ame mwc /

] ; -

c =

1
| T 7‘ o 5 20609 mbar 6.40e-10 mbar
" @4 50609 mbar | Qe 1.876-03 mbar 5.716-04 mbar
: - i : i | L7.20e-10 mbar 1.016-08 rabar
| '?1.63e-03 mbar | ©1.00e-11 mbar BD. 17e05 mber 8.37e-10 mbar :
| 2.23e-09 mbar | 1.77e-11 mbar

o) =i

Se¢1:(li‘on: Section: 1B

Beam current

234.24 mA
Beam lifetime
16.0 h 30 min
Energy D
|
after experiment
SR Status
EXIT SLIT .
ver Operatlon MOde [C_] CLOSED | INSERTED | OFF [ ALARM
[ OPEN | EXTRACTED | ON . FAULT
hor [ RUNNING | MOVING [N NO TANGO DEVICE

Deg

2.30e-10 mbar

2.07e-03 mbar
8.81e-10 mbar

Pumping

1.74e-03 mbar - -
5.00-09 mbar ‘

ﬁ Do N?MN :3 Deci
P . I,..;i "

Pressure 0

e N
|

1.42e-03 mbar 2.30e-11 mbar
2.70e-10 mbar - 1.66e-03 mbar 3.86e-10 mbar
Pressure 4 & 2.11e-11 mbar R ]

‘Open Valves for
PEEM experiment

|

7 e

Operator Message:

2019-05-31 17:06:25 Saturday - injection on beamlines demand between 8:00-9:00 am
2019-05-31 16:00:23 Injection delay on UARPES beamline request
2019-05-29 17:20:00 B4BL

] cascer Mirror - Safety Shutter @ lon pump Water flowmeter
© Memocoupe A Monochromator 0 Heat Absomer (3  Turbo pump Water flowswitch
@ came s e P4 Gatevaie @ Pump <> Temperature sensor
a e
A sceen () Pressuresensor (1)  Conductometer
Intensity montor s
= 2 (rooccum m BPM ) Inteocks  ooooe- Cooling water
Aperture

SOLARIS

PEEM/XAS beamline
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And created more of them

2.40e-10 mbar 1.75e-03 mbar

1.00e-11 mbar 1.42e-03 mbar 5.00e-09 mbar

- . 9 L Xeas e -

VGOBO03 VGOBo04 VGOB10 VGQB06
|

VGOBO05

DCU = TPS |—

Safety valve

Section: GC

i
| I |
| I !
I I !
| I !
| I )
| I !
| I )
| I !
| I !
| I !
| I !
| I !
| I !
| I !
| | |
| | |
| | |
I | |
|| I |
I | |
I | |
| | |

~h

| P ‘/, Baffl
Turbo Pump status @ tonpure @ o FT o

_—‘ @ Turbo pump @ Pressure sensor m Gate valve
Gas cell
&2 SOLARIS

= [_] CLOSED|INSERTED |OFF [JI RUNNING | MOVING [ ALARM

Gas Cell on
PEEM/XAS beamline
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It was quite simple

Beam current

240.12 mA

Beam lifetime

15.0 h 22 min
Energy

Close Valves
after experiment

CLOSED | INSERTED | OFF wwm ALARM
I OPEN | EXTRACTED | ON . FAULT
i RUNNING | MOVING mmm NO TANGO DEVICE

SR Status

monochromator Set Nim
Front End
Safety shutters . L -
]
Close FE

Operation Mode

A Are you sure to set nim?

Exit Slits Mirror 4

0.30 mm 4.20 mrad |
2460 ‘
24307 560 6.00e-10 mbar i
Front end 25.10 2410 i :
/ Yot et i lei el

(

6.80e-10 mbar
9.60e-10 mbar
5.00e-04 mbar

1 4

6.40e-11 mbar

2.80e-10 mbar
7.61e-10 mbar
5.00e-09 mbar

3.40e-09 mbar
6.29e-09 mbar
5.00e-09 mbar

%4

&
LT

3.00e-09 mbar:
3.70e-09 mbar,
8.00e-04 mbar.

1.70e-08 mbar
1.10e-08 mbar
1.55e-07 mbar

1.37¢-08 mbar

i i = = o [ e
% ﬁ 3 C]
| [ : = ] omiain 28 “”T e
Water — Front end 'T\ ‘f Water — Beamline P TR ]
! Open Valves for
UARPES experiment

1 ' ]
‘ ; : L
1 : 1
1 : 1
| ! i

] Section: Slits 1 + Mirror 1 + D1 Section: Slits 2 + Mono + D2 ]

| Section: UARPES
UARPES beamline

‘ Section: Front End
Q%2 SOLARIS
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And fast

Front end

Temp

SR BM Section: 1 Section: 2 Section: 3

Temp Temp Temp Temp
Temp Temp Temp Temp
Side Upper Aperture Blades Upper Side Bottom  Side
Temp 2 ’ / ’
” igger Unit
: F&k % : Fast Valve M!L Mask B-R : :
| | I |
1 P P P P 1
| | | |
| | I |
| | | |
! | | !
! Fixed Mask Heat absorber Mask 1 Mask 2 !
| I
. [0 > [o] |
| XBPM |
| I I |
| | I |
| FSWO01 FSW02 FSWO03 |
! !
| |
| DL v/ | S/ h S |
I ] : I
I e e e e e e rm—————————— I
| I 1 | |
| I 1
| T |
| —_— |
, Water - Front end 4 Vv ,
I T T I
| |
! !
| |
| |
| |
| |

PHELIX beamline frontend
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They have some nice functions

Moving and zooming to sections

Beam lifetime

15.0 h 48 min
Energy

Close'
after exg

SR Status

50.00 eV
800 I/ mm

[NV

Operation Mode

CLOSED | IM
m OPEN | EXT
I RUNNING | 1

Mirror 4 ‘
4.20 mrad
6.0
| M'I ‘

0e-10 mbar 1, ‘
A2 10

{
| Vo |
| | ‘ 1
1 I 1
! ' ! 2.80e-10 mbar !
! 1 76.60e-10 mbar : !
| !

Exit Slits
| 0.30 mm|

Optical hutch

]
I-[Iulch: Interlockeﬁ‘l

7;;&&;215
i

%3 R
8] vic :

Opening Device Widgets (Taurus Device Panels)

MONOCHROMATOR ol

8 BN ALARM|

Attributes | Commands]

off MMMNNSOI [ o000 o
Energy MMNSO00I [ o000 ev
Energy (Encoders) NNS000] ev
Gl "]
G2 [ ]
Grating Density IENe00 1/ mm
Grating Mode [
Grating Pitch 20748 [ o000 mrad
Grating Pitch home found
Grating Selection J§10000100I [ = oo00
Grating Selection home found
Mirror Mode [
Mirror Pitch JISI09 [ o000 mrad

Mirror Pitch home found *)

e @

Mirror Selection home found @
NIM ]
PGM @ 5l
Grating Select axis is not homed. il
KT — _'l_I

R
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They have some nice functions

Hiding some layers

Front End
| openFe | | closere |

Front End
Photon shutter  (O) Energy [ openFE | | closeFE |

Safety shuters Q) [ open || close | s
gumn @ e desinly 411 —
Safety shutters o!

800 I
. OPEN | EXTRACTED | ON O CLOSED | INSERTED | OFF : T Yag screens . @I
h 800 Vmm)

EY
_ Optical hutch . OPEN | EXTRACTED | ON O CLOSED | INSEATED | OFF
s _ »< ver [ 1.70
anclame | S8 2 hor. [ Optical hutch
e T Frontend | amclmms } o
Tt Towsom "1-“ 7 (s3] r< Hol
' we  PT%mc nwe B0, 208 —_—— ) Front end a m [ws]
Shehhe | \ ) y— 2
:»4;;5»5; apo - Deg ) 2 Ll \
’ T e e - | J) "~ ‘ e ! ..2 70e-10 mbar LY ’ / B rr /
e s9mer e — — ; P
= ' r - | 15.80e-10 mbar 7.35¢-04 mbar | Pe@er=—ut=Pag b - < Pegt - ‘
241¢ 03maar L ! ’4.80¢-08 mbar 2.20e-09 mbar 50,08 g = an 4 2.60e-10 mbar
' L. /3e- mbar .63e- ar : 4 o . o
s 0mesr 260000 e 1.900-09 mbar 1.75¢-03 mbar . ooe-iDinbar 1.86¢-03 mbar et  2he:10 ridiar ‘ ; 5%5e:00 niber 5.80e-10 mbar Pe () E
65000 maar 1:09e:1 i mbor 2.17€-03 mbar 8.32¢-10 mbar : 2.05e-03, mbar LI 7.000-10 moar 2.206-10 mbar
| 2.23¢-09 mbar ; 1 76e.11 mbar | 8.780-10 mbar :
e T == e ' [
[o] [o] o] o | ]
< o o l ’wn o »
v v \ A Vv W Vo s @ 4
P v ] ‘ > - O >
;
[ ] v <
Water —Frontend 4 7 Water — Beamline
' BDS | ' BDS - BDS [Besf | - ong ' ane —
' = : a =] ; o il N
Section: e I = f Pumping | — " - i
i sionte GO IS ISR oo SRS WSS | p—
&% SOLARIS &2 SOLARIS
A = > 5
> |Operator Message: > Operator Message:

I TR v
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They have some nice functions

Zoom levels

Front End
| openFe | | closeFE |

Photon shutter . [‘open |[ close |
Saey st O
vagsoears Q)

. OPEN| EXTRACTED | ON O CLOSED | INSERTED | OFF

odiely SHuuers ' | vpen || Close |

Yagscreens () [Extract|[Insert |

. OPEN | EXTRACTED | ON O CLOSED | INSERTED | OFF

t 6387 mm o652 mm Front end
_ Optical hutch W— e 47 mm 33077 mm
s 2300C 2320C  2330C
Front end S
st — ’ r1-0stebmicarscroo BRI | sst ] | 27 e
rw 2
ST
— ) bed { OPedD>IE " A OO B &
f 2 - ey o s o
| oumTIRE Y R mee e anars e
~,.. > E | ~,v,. > ~_. =77
, = J A 1208:90 bar PRSI 5.80e:10 mbariss 2100-10 mbs
® .
! '4.70e-08 mbar ‘ i ERIR e 128003 mbar Pressure 1
1.80e-09 mbar H ressu
i 7.20e-10 mbar
] 5.799-10 mbar 2.676-09 mbar 2.00e-09 mbar
BDS 'BDS
1 20|

|ﬁr\arnfnr Maoceana: e



by

"C/“ JAGIELLONIAN UNIVERSITY
&%) IN KRAKOW

&% SOLARIS

s\ \TIONAL SYNCHROTRON

RADIATION CENTRE
a»

We added more through our common library (some function based on MAX IV code)

Specific commands for classes

Horizontal
-0.6367 mm
Vertical
0.0474 mm

23.00C

é r1-04febmydia/scrnpO1 [EXTRAGH | Insert |

~ V -///
f‘ li 'E ‘ i i . //’
., VaMB1 VGME2

XBAM 1 SHU1 |

I
09 mbar

Horizontal
° 09692 mm Front e
Vertical
0.3377 mm
23.20C 23.30C
. //

VGFA1

|
1.50e-10 mbar

2.41e-03 mbar
|

5.79e;-10 mbar

1
XBPM2 SCRNPI SHP!  SHP2

APERTURE2 - //’//

/
5.50e-10 mbar "

1.28e-03 mbar
Presst

2.67e-09 mbar

vac/ionpump/bl-06id-vac-ip01 m EnableBypass

Start | \

' Jvac/lonpump/BL-OGID-VAC IPO1
ALARM [ATTR_VALID]

N AN

7 R A N
I vac/ionpump/rl-06feid-vac-ip05 - EnableBypassl

~ A 4 ANA

vac/valve/rl-06feid-vac-vgmb0l CLOSE Open I‘

f
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We added more through our common library

Opening panels for sets of attributes

[
[
C— Exit Siits
. AA AA
E Monochromator verticalgap +40:30 _poply |
nergy AR AAAAAIA ppply Quit |
571-4976ev energy +?570.8000000
YyvvYy vvyvvvvyl Stop |
cff +€‘76 Apply u - ~
— T Exit Slits Mirror
e 0.30 mm 4.20 mre

VE
-

""I T 1 pod

PGM

2340C  2360C

\

»é
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We added more through our common library

Run specific command for device

I/systeminterlock/all Reset Interloc

A Are you sure to reset interlocks?

Yes

monochromator/SetG2()
null [null]

monochromator Set Nim

safetyshutters Open

Front End

Safety shutters ‘
Open FE

A Are you sure to open?

Close FE




JAGIELLONIAN UNIVERSITY Q_/, SOLARIS

NATIONAL SYNCHROTRON

IN KRAKOW RADIATION CENTRE

We can also

Open different applications

MirrorGui for BLO4 TANGO_HO! ango.bl04.cps.uj.edu.pl:10000 (on ¢2.bl04.cps. uj.edu.pl)

@ Vacuum pressure alarm VGC1

MIRROR 3 BLO4BM MPS FRONT-END-VAC Information (na cz x
Encoders
@ Front-end summary vacuum status
User offset Scale Raw value EGU Unit HOME
Vacuum pressure alarm IPCUOL
I
N @00 O O e @
viz [ a2 o 78531 mm @ @ Vacuum pressure alarm PCUO2
wero: N OO WMSESN s o ansur .
- ® | mEEm S blistatus/fe/vac/negation
verow [ 0036404 | | 44040 16032 mRad ) . [ttt — e @ i eresmre clarlicis false [ATTR_VALID]
- - — S R :
e = @ Vacuum pressure alarm IPCU04
1 Motors v —

Position Tweak Readback | Unit Enc. Rbk.

. o [
Bz o i
280 <o o
E=zz]
09999

@ Vacuum pressure alarm VGP1
o] may
o Mz
= |m3pmoH
= |m3rOLL
= | mavaw

@ Vacuum pressure alarm VGC2

@ Vacuum pressure alarm VGP2
. Close Valves
after experiment

TRac No- High ﬂj
mRac No JBE o JEH| ow High  on| oFd

o] =
T S - —

j
Ly

Inic All o —— & Vacuum valve is open VGMB2
5 Temmetse s
¥ z RX Ry Rz — @ Fastvalve i VGFL
Catig wate ast valve is open
85 95 20 180 83 125 130 105 -130 110

Loading: [

AAAAL A AIAA AAIIA AAIIAI A AIIN
3.5020 +9.2000 +2.4600 1.5186 1.0000
vvyvvyy Y VXYY vvyvvy vvvvyy Y YYY:

Operation Mode

&Y SOLARIS

‘5\

[__] CLOSED | INSERTED | OFF
[ OPEN | EXTRACTED | ON



) )
% | JAGIELLONIAN UNIVERSITY Q_// SOLARIS

\ N
/, IN KRAKOW

Unfortunately, It can’t be too easy

» Every scientist wants different
functions.

« And different symbols.

» And different colours.

* And panels similar with other
applications
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Like this

Beam current

234.24 mA

Beam lifetime
16.0 h 30 min

Energ

SR Status

Operation Mode

= - 1 0NA-11 mihar

[CJ GLOSED | INSERTED | OFF
B OPEN | EXTRAGTED | ON
[ RUNNING | MOVING

[ 4L AR
. FAULT
I O TANGO DEVICE

83 | @& Niembezpiezona  hitp://status.synchrotron.pl,

SOLARIS Machine Status Portal

17:32 31 May 2019

current 238.48 mA Zeon h o120 RR) 2 s 7o

Lifetime 1575 h

I-T product 3.76 Ah

Energy 1.50 GeV

Current (mA)

Storage Ring Status:

Operation Mode:

Next injection: @ Current
2019-06-01 08:00

OPERATOR MESSAGE:
2019-05-31 17:06 Saturday - injection on beamlines demand between 8:00-9:00 am

v

&2 SOLARIS

h NATIONAL SYNCHROTRON
\ RADIATION CENTRE

PEEM/XAS OPEN
UARPES 63.30mm  OPEN

PHELIX  220.00 mm CLOSED
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And for the scientists the role model was
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MAX IV’s Bloch beamline
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e - e e : on 33 ! o)
| " T o0 & EEEEEE 7 = - :
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We decided with scientists and technical department to
set standard for

« colours,

« basic functions,

* mouse actions,

* main panels and view schemes

e similarities between other
applications,

« symbols and elements also
used in technical drawings.

It's all for users and scientists, so they can be more familiar, especially if they will work
on many beamlines. In addition, it allows technical department to use them easily.
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And we end up with this

v 'Y
Gas cell
Current XXX mA o Alarms (i interlocks ©) Themecoute
Undulator Lifetime XXX h EEEE = & coen
ap VAC media DIA PLC ] vaenany monior
pen rror
Phase EEEE BN s .
[ phase | Close FE Storage Ring Status VAC media DIA PLC =
.&ou Vl'I'vn . fOg«m V:ilvu'
: experimen or experimen
Operation Mode = el
Aperture
. Safety Shutter
Optical hutch @ Pron shuter
CLOSED | INSERTED | OFF m ALARM P4 Gatevalve
W OPEN | EXTRACTED | ON - FAULT A sceen
m RUNNING | MOVING EEm NO TANGO DEVICE m BPM
€ tonpume
Tcos @S0!0 'ofu @ O Turbo pump
» cor £aTCO? 1
. E § “ Exit Slits () pume
—t - @ Pressure sensor
) vertical gap ) Interdocks
1 Mirror 4 (D), water fommeter
i pitch O Wiater flowswitch
P3 <> Temperature sensor
VGER1 () conductometer
: —————" Ceoling water

' ' ' '
' '

: e T — 3
E (ord] [ond) ] E ;
; o o l PS . | :
; ¥ N M - ' ;
: C— - ) ‘ ®* e i : ‘
! ( ] ® - o »<¢ | ¢ ' !
i Water| - Front end 'f Y Water - Beamline —n T e e i '
. . ; ‘ ' ' Open Valves for
1 ‘ UARPES experiment

: :;sms1H Miror { B

N |
e | Section: Front End Section: Slits 1 + Mirror 1 + D1 Section: M3 | | section:Es || section:ma | [ Seclion UARPES |

Operator Mesjsage:
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New beamline in new standard (under construction)

Alarms i inteiocks

HE NN

VAC media DIA PLC

Current 289.71 mA
Lifetime 21.0 h 21 min

* ‘EEEE §
Storage Ring Status VAC media DIA PLC .
Close Valves
l EPU | Front End I Mirror 1 + Slits 1 k Operation Mode after experiment
CLOSED | INSERTED | OFF o ALARM
B OPEN | EXTRACTED | ON . FAULT
B RUNNING | MOVING mmm NO TANGO DEVICE

1.70e-09 mbar

3.702-10 mbar
7.10e-10 mbar

3.60e-10 mbar

4.40e-10 mbar

200 catatun
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New beamline in new standard (under construction)

| EPU I Front End | Mirror 1 + Slits 1

T
[
|
[
[
1
[
[
[
1
[

23.30 celsius |

[

,,,,,,,,,,,,,,,,,,,,

| |
: P 23.40 c¢

|
‘ 23.40 celsius o &ggg a;mgcelslus
C
o . 23.]700 i

?3'20 °°Is“|'s E 23.50 celsius .
5.90e-09 mbar Lo
Fixed Mask I Heat absorber I I Mask 1 I I Mask 2 | !
|
|
SNy Water = _ i
FEW2 FE 23’%9[8“}3 i
J ]
- !
/N /N /N '
l T T I T ] 1.30e-08 mbar ‘
| ] 3.00e-08 mb:

Mirror 1 Slits 1 Diagnostic 1 Mirror 2
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What are we using?
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Tools

* svgsynoptic2,
 Taurus,
 TANGO controls,

- facadedevice (very useful for creating high
level devices used for better views),

e SOMe basic javascript,
» Inkscape.
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Inkscape workflow

Plik Edycja Widok Warstwa Obiekt Sciezka Tekst Filtry Efekty Pomoc

E) E3 VY RO N R E7| x|o000 * v:|0000 * w:[0o000 : @ H|0000 i[px [V]| =T 3 |® =
I - W I . WP P I | TP A I | TP S I 1 AP AP | TIPS PO P AP - TP A O - TP I - Y EP Ar APIP  r r a B -
k B | . ) . .A < 0O %
] Lifetime XXX h =
ey VAC me | £ o ™
BL o :
N R
] Storage Ring Status VAC me | ¢ B -
] - =Y
] Close V: g
T | after expe £ 6
- EPY———| FrontEnd j } = rex 5 ¢
& g ®

@

CLOSED | INSE
B OPEN | EXTRA
= RUNNING | MC

ounn—
I

o "\ M J‘%Qﬁk@%‘fﬁ@@@@D@ph

FPROU-EN &k gl 000 D8

0

o

0

7 . e \Vater - Beamline

1 | o™

1 # # # # # omn g rm  wom N == @

] 000t *

H

o]

[

Z

o

_ v

< > %
KEET  TEEETEEN TEOE N B W W | | BN B BEme CBN OB Smeeme S B BN - EE EE R B B B mm = sl

>

Wypetnienie: N/D 1 a

- X:1503,58 -
0 S| 2 - 1 : -1 - - 2 2 ~
Konhie N/D K: 3 zoom v |Alt: click to select under; scroll mouse-wheel to cycle-select; drag to move selected or select by touch Y. 281 51 Z| 46%
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Inkscape workflow (symbols)

Plik Edycja Widok Warstwa Obiekt Sciezka  Tekst Filtry Efekty Pomoc

yer

oL

Valve b I

Hese exchonger 3

RPES exporime -
UARPES experiment [ 2]

Hutch State and Status

>

= O

Close Valves
after experiment

E) B3 VY RO 2327,055 Y: [4781,59 % H 4583535 V]| = (= =
kﬁ....I2§°..|.|.|.I°.........129.‘1........1509.... AT L N T T L PO T U PRl L U T O TN L. J SN T PO TP N TP U T TP L PO TR TP TR £ . P SO TR P - I U O TP U S TR T TPl - I ] | s DN
0 A = J
gl o B
“E i oS
£ z ©
d < 8
Q, z & ;
T = =
k] o = = '
Q Vacuum gauge Intensity monitor / 2 -D =
d = :
O o g V4 _a— s
J Ton pump Camera '/ £
2
@ 7 [ } [ ) ‘ / % ,\o
Flow Water flowmeter Diag screen / > =
| ow meker
O .. o 1 > 6
& Woter Soneutch ”"“"“’; | #
©) 1 Tavpucaira saseor houtn | u v
[ ' P v
ZL@ ] Whemocscple Conductometer Safety Shutter & f’
7]
N gt T
0 Motorisation homefound A °\°
M ] m 1 ol o
o
AI - N Trigger unit T | )
+l
&

PSS

. Alarms and.interlocks

e Frontend signal led
Monochromator mode signal led
=
-_—

Close/Open valves buttons

FRAC-N &k g0 0600 0T |3 &

ounun
1

Xs

2
5 Monochromator small button layout Frontend button layout tango state label
0
] Frontend small button layout
H
3; Current B
< >%
EEET  ITEEEE TAOEE BT | | N N [ I pl
>

Wypetnienie:  N/D = | = X: 1887, €€ - -
Kaniae N/D K73 | % @ -zoomil v |Alt: click to select under; scroll mouse-wheel to cycle-select; drag to move selected or select by touch ¥ia17s 64
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Bonus synoptic
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What happened to this?

Interlock GUI (on cr5.m.cps.uj.edu.pl)

&2 soLARIS

s\ \T|ONAL SYNCHROTRON

RADIATION CENTRE
a»

IMAG IRF IVAC IWAT R1-02-03VAC R1-04-05VAC R1-06-07-VAC R1-08-09-VAC R1-10-11VAC R1-12-01V, < >
T IWAT T IWAT T IWAT T IWAT

@ rswol @ rswos @ rcel @ rswos

@ rswo7 @ rswo2 @ rswos @ rsel

@ rFswos @ rswo2 @ rswo7

@ rswol @ rswol @ rswos

@ rFswo7 @ rFswos @ rswol

@ rswos @ rceL @ rswos

@ rswos @ rce2 @ rswo4

@ rFswo4 @ rFswo2 @ rswol

@ rswol @ rFswos @ rswo4

@ WoPRS1 @ rswol @ rswol

@ rGel @ rswol @ rswos

@ rswos @ rswo2 @ \DPRS1

@ rFswos @ rFswo2 @ rswo2

@ WOPRS1 @ rswo2 @ rswol

@ rGEl @ rswos @ rswol

Close

[Reset: |
| RF PAPCW1Ring |

RF PAPCW2 Ring
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R1-06

Water interlocks



W v
JAGIELLONIAN UNIVERSITY Q_// SOLARIS

s\ \TIONAL SYNCHROTRON

IN KRAKOW ‘\ RADIATION CENTRE

We created this panel (there are only water interlocks)

&% SOLARIS

B

I-K0O I-KO1 I-K02 I-K03 I-TL

oo oo o o0 &

I-TR1

sl _o

Water interlocks
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I-K03

Modulator K03

RF Window

NATIONAL SYNCHROTRON
RADIATION CENTRE

&2 SOLARIS
e

1-S03

Distributed Absorber

NEG Absopber

> }» SOLAR]S
2

(7) Diagnostic Chamber 7

4 (10) Diagnostic Cham
(1) Diagnostic Chambet

9
(6) Diagnor

/_R1-01

NEG Abso:

Main 1
A Inner Conductor
Outs

Main 2

IG3 Central Rod 1
Y SHG3 Central Rod 2

R1-10

Circulator Dummy Load

Mobile Dummy Load

SHG4 Landau Cavity 1

Distributed Absorber

Crotch Absorber

NEG Absorber

Distributed Absorber

N4 N4

Water interlocks
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After adding additional elements

—_—
Achromat 01 - Cover Opene

h Absorber

¥/, SOLARIS

T 4
Absorbe

Distributed Absorbej
Crotch Absorber

*\_Achromat 11 - Cooling

Achromat 11 - Cover Opened

4 »

icker Chamber 2
Kicker Chamber 1

Circulator 1

Circulator Dummy Load
( ransmitter 2 FSW11
/ _Circulator 2 o~ Transmiter 2 FSW11
Transmitter 1 FSW10 P 4
&  Circulator Dummy Load == Achromat 02 - Cooling
¢ e Transmitter 1 FSW06

nitter 2 FSWOZ

Achromat 02 - Cover Opene:

\Achromat 10 - Cover Opened

Achromat 10 - Coolin

Mobile Dummy Load /

Achromat 03 - Cooling

S

SHG1 Main Cavity 1 /

SHG2 Main Cavity 2

nium Chamder F

Bearmiine 04 8M FrortEng

SHG3 Landau
SHG4 Landau Ca

NEG Absorber
Distributed Abs
Crotch Abso

Crotch Absorber o

stibuted Absorber

Achromat 09 - Cover Opened

/ _Achromat 09 - Cooling

Alluminium Chambédr FSWO.

Alluminium Chambgr FSWOp

8 - Cover Opened

/ Achromat 08 - Cooling

Bearmiine 03 1O FrontEng

L.
o . Crotch Absorber
Distributed Absorber
NEG Absorber

ey

Achromat 06 - Cover Opened

Achromat 07 - Cooling

ér Fswo4

Alluminium Ch’l er FSWO

WO

R1-05

NEG Absorber

'y
* e .
..
R * .

o
v otch Absorber

Crotch Absorber / Distributed Absorber

o Distributed Absorber v/ NEG Absorver

./—

o~ NEG Absorber
e

Machine interlocks (partial)
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We also have this

Gun | IS01 | 1S02

2%

>

1IS03 | TR1 | BD

SOLARIS

NATIONAL SYNCHROTRON
RADIATION CENTRE

Linac Synoptic GUI

COEY1
BPL1
— ‘ —
=) )
— ’ —
SM1A DIE
COEX1
VGMBO01 BPL3

IP1

——

TR1

BPL2

QF1

SCRN2

CT1 BS2 QF2
n |
—1 [ 1 U
BS1 CT2

A

CT3

QF3 SCRN3

CODX3

C

QF4 QF5 IP2 IP3

P4

=
QF6

S

CODX2

CODY1 CODX1 CODY2
VGMBO02
 I—
=5
ay -
BPL4 SM1B

Previous

LINAC
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And this is our try to replace it

o pcu2 pcus ory
l 490010 mber l 450010 mbar 7.600-10 moar 5.700-10 mber

2,

QG G R, Rk, O % Y Oy Gy % B, B QO Y % % O Y @ % G o,
LN e 4%1/ MR I T A N $'J%:vr a%,‘_%,., v e T Y

-s038

e FSO1A RSB EESZAN  bS02B | bSO3A
. wCUs PCUl rous . . PCUL PCus
6 600-10 mowr 2 90e-10 mbar 6 60810 b 2 008-10 mbar 1.908-10 mbr

PCcUl
3 00-10 by v.
| ) U | 0
ﬁ“‘ ‘ ,—”‘ A‘| e O r—)_".’_..._._‘_._‘_(
N : : TS0 . TS S v f -
b %% %

SR - +S018 FS0IA
4 O S O <, 4 [ ¢, ¢ [ & S 6 [ . O <, & G & O & 2
% %o, % % % %o Y, ‘o, %, N % % s % N, & % %,
%, " B, © %, %@ %, % b M, @, %, B,% R, R, % %, b.,:, Y

LINAC
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Conclusion

* Now we can quickly create clear synoptics.
« And create more of them.

» Allowing scientists and operators to react
quickly.

» And control the accelerators and the
beamlines directly.

e It's very helpful to meet with users and decide
on standards and vision we want to follow.
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It is still a lot to do
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It is still a lot to do

« We still need to visualize entire system and its
subsystems.

« We should allow to directly modify values, not
through popup widgets.

» Adding animation would improve visibility.

 Scientists want to have more control and
more things on their synoptics.

» Display synoptics in web browser (MAX 1V is
close)
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