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» Layers, Thumbnail preview, SVNBrowser, Plugin
Interface, Export for high level applications

@ Screenshots of Petra vacuum controls
» Experience & Outlook

ﬁ HELMHOLTZ
| GEMEINSCHAFT



The European XFEL

X-Ray Laser Project raykn

Motivation

* We don't want do design all panels in the controls
group (Flash: ~ 1300 control panels)

» Non-programmers / subsystem experts should
develop graphical control panels

» Synaptical display editor: simple creation of control
panels with a set of standard components: text,
buttons, graphical components, values, dials, plots,
“If”, animated components

» Replace old ddd (DOOCS data display, C++)
— jddd (Java DOOCS data display)
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Jddd Implementation

» Use JAVA for platform independence

» Standard JAVA technology (Swing, Java Beans)

@ Save panels in xml file format

@ Central storage of jddd and designed panels

» \We decided to write a completely new editor because:
» Independence of external libraries
» Highest flexibility

» Demands on the editor:

» Stability, extendability, standard functionality, ergonomic
and intuitive machine interface
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jddd Architecture

B jdddEditor, Version 1.08/1.02.13
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jddd Editor

(D

File Edit View Run Help
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jdddEditor Version 1.0
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33 jddd components

Pane Components: Dynamic Components: Logic Components:
@ LayeredPane @ Button @ If
TabbedPane @ ToggleButton @ Switch
@ IncludeComponent @ Value
@ DynamicList @ Dial Plot Component:
@ Alive @ TextField @ PlotSpectrum
@ ComboBox @ PlotHist
Static Components: @ CheckBox @ PlotLocation
» Label @ ProgressBar s PlotXY
@ Line @ Slider
@ Oval @ StatusRegister
@ Rectangle @ Audio
@ Triangle @ Colouredindicator
@ Icon @ LocationChooser
@ Cameralmage
@ TextArea
@ DeviceTree New Components
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Pane Components

GunSection.xml

TabbedPane B> |(Gun Section | Diag |

[#] Laser On

5ol Mover Lasar

IncludeComponent
Library component which can
be used in multiple panels

steerer.xml

Temp
Water

)

Klystron 3| Klystron 2
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Pane Components

Dynamic List

in edit mode: in run mode:
S eSS
DynamicList of pump stations DynamicList of pump stations
Name Rotation Speed current Status Mame Rotation Speed current Status

Value Value E O 7ACC6.1.PS 734.496 D.FDE‘ ]

PS.86 0.000 [ 0.00
PS.85 0.000 [ 0.00
Ps.115 0.000 [ 0.00
PS.111 0.000 [ o7
PS.119 0.000 ~ 0.00]
| ps.117 0.000 [ o.00

EEEEE NN N D NN N N

PS.120 0.000 [ 0.00]
PS.45 565.470 [ 0.00
PS.112 0.000 [ 0.00
PS.113 0.000 [ 1os
PS.116 779.880 [ 0.00]
PS.43 0.000 [ 0.00]
PS.114 0.000 [ 0.00
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Static Components

GunSection.xml

I Gun Section I Diag |

[#] Laser On

Laser

5ol Mover

Rectangle \
. T

Klystron 3| Klystron 2
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Dynamic Components

Checkbox & [CheckboX
ol 10.00
Slider .
ProgressBar T
StatusRegister .

0 -

Audio Component | |
- plays .wav file

- plays dynamic beep TR TR
f(variable in contr. sys) |
A

Colouredlndicator\

- colour(variable in contr. sys) | H ©

ﬂj]m i af ih)
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Dynamic Components

LocationChooser: changes the base address of the
\ whole panel

& pump_station.xml | ~ pump_station.xml
PS_117 Device OKo PS.117 Device OKo
Pos:SMES.PS EE] | Pos:SMES.PS
—0.000 il —0.000
TP HSB con. S TP HSB c
Nom. Speed Nom. Speed
Speed: 773.0 Speed: 773.0
Temp: 34.4 °C Temp. E1. Start Temp: 34.4 °C Temp. E1. Start
31.4 °C 3.7 °C
—0.00 mbar e L 0.00 mbar SEOR
VP VP
On Local On Local
Current: 0.72 A Current: 0.70 A
Reset Reset
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Dynamic Components

Buttons with different functions:

@ Set one or multiple control system values

» Open new window, replace window, override window
» Execute shell command

@ Print panel

» Help (opens a predefined web page in a browser)

e Set component property (to set one or multiple property
values)

Button ‘

ﬁ HELMHOLTZ
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Dynamic Components

Buttons with Set Component Property function:

button_setComponentProperty.xml TWE'”T'
Rectangle Include Component Dynamic List
Button with | feml
COUPLER_IMN v ION
"Set Component R [v]
R e ais el COUPLER_OUT [v] ON
Button COUPLER_L LION |=
1 COUPLER_R [ JON
COUPLER_COAX [w] ON =

'l':uttun_setCnmpunentPrnperty.xm"ll

Rectangle Include Component Dynamic List
Button with
MTS5.17ACC1 ] oN
"Set Component L]
PerEI"H.I'" function MTS.14ACCL I'j oM
Button MTS. 7ACC1.WG [w] ON
. MT5.1ACC1 []oN
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Logic Components

Switch: selects one of muIti_p_l__g_lgy_er§_____!_

Cases

Edit View Run

@ ® S
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Help

R [ B [oox7] D

o

B8]

.

Component Inspector
EditorPanel

A Lakbell
o & Bwitchl

P i5: % = 8
A Labell

P & x = 4
# Lineg
O rect?
/ Line7
# Lines
# Lined
A Line3
/ Line2
o [] Groupé&
o= ] Groups
o= ] Group4
o [ Group3
o [] Group2
O Rectl
A Labell
o[ Groupl
# Linel
o ] Group?
o= ] Groups

<it LT

P i otherwise

rx pump_station.xml r X switch.xml |

Component Palette

Switch for different runmodes

[H Dial

[F- CheckBox

O ProgressBar

= Slicler

mm StatusFegister

) Audio

[ Colouredindicator

[H LocationChooser
? Logic Components

=N

e &2 switch
&t Case

¢ Plot Components

Y Plotspectrum

[ b

4]

£ switchl - Properties

Property Value

narmme Switch1

IC

adr

TTF2UTILBIS/BEA..

borderTy.. Mo Border

toolTipTaxt

|ayer MOME

scale [w]

datalndex |0

bitMask 15

useBitMask | |w]

updateTi... |1.0
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e.g.: time domain plot displaying multiple spectra:

@ with * in location field of address
@ by drag&drop

-/[o][x]

) accl_ampl_phase.xml
|
| [Mv/m] ACC1 Probe Ampl I
| 25.0
== Cayity 1 Probe AmplLIMyim] iy = 0001397 «x + 1215
= Cavity 2 Probe Smpl[Wym] ;v = 0001216 +x + 11.97
j - == Cavity 3 Probe Ampl[MWsm] iy = 0001349 %% 4+ 11.95
20.0- = Cavity 4 Probe Ampl.IMY/m] v = 0.001225 *x + 12.00
] == Cavity 5 Probe Smpl[Wym] v = -0.0009351 *x + 21.38
== Cavity b Probe Ampl[MWSm] @y = 0002560 *x + 15.49
i ] == Cavity 7 Probe AmplLIdyyim] oy = 0001197 «x + 15373
| 15.04 = Cavity § Probe Smpl[Wym] oy = 0002024 +x 4+ 19,50
| 104
| 5.0+
! 4
[ ]
i i |
| 1] T T T T |
[ 0.000 500.0 1000 1500 2000 2500
I t[us]
i
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Plot Components

Time domain, History, Logic, Location, and XY plots
with mathematical functions for online data analysis, autoscale

r: EE@ = timeDomainAndCorrelation.ml g@@
Time Domain Plot TimeDomain Plat: sin, cos
[nC] == TTF2.DIAGTORDIDZGUNCHOO. TD [nC]
1.0 2k SIN generatar [sinc<)]
0.80 CO5 generator[cos]
0.60
0.40
0.20
I]_ —
-U.Zl] T T T T - - — - - - — - - —
0.000 500.0 1000 1500 2000 2500 ! ' !
[ns] 0.000 500.0 1000 1500 2000 25[["]]
®

B Fourier, Transform

Carrelation cosfsin

nC] Amplitude Spectrum .
0.10 enerator [cpal]
== Spectrum of TTFZ.DIAG/TOROIDEE GUNCHOO. TD [nC]
0.010 \'\
0.0010 wﬂW\\/\WAV\
0.00010 ¥
1.06.05 , , , , , , 120 0600 000 0600 1.20
0.0 0020 0.040 0.060 0080 010 012 0.14 [sinix=)]
fIMHz]
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jddd Special Features

@ Address Chooser and Inheritance
* Layers

@ Thumbnail preview

@ Subversion browser

» Plugin interface

» Export for high level applications
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jddd Address Chooser

|E Doocs Address Chooser x|

facility device location property
123 walue1 - Properties Ij DeviceTree
Property Value | o @ TT-FE ;-":&C

narme Walued o

adr DORIS/IGLOBALS keywordiDoDCTau 4‘ o- (B TTF2.RF

{representation String ¢ [P TTF2.DIAC

o Lo o [ KLY .CONTROL

o [ DOSE

o [#8 DosePwrMeter

o [ I0_DRIVER

o [ ADCDMA

o [s8 DELAY

o B TOROID
o B9 VMEDIAGL. _SVR
o B9 VMEDIAGL.SHM

Address Property = [Ee]

#8C [AME = location

M

1 5T5 EREOE pending error status
@ Use the Address Chooser t::i FI'S.I‘-JEWERRF?DR new._fl'.f error -::e:ecte
1 o1 STS ERROREMASK disable new_e
? ReqUIreS the DOOCS ENS @1 5T 0OMLIME -:Jevin:elfr:—linz sTaturgn_
" Type the add reSS - | L SET ikl II'-II:| rammand tn sat nr-.l_l:rll
@ One can add a control system name prs ox [ cancel

tine:DORIS/GLOBALS/keyword/DoDCCur
doocs://mcsgeg:610490821/TEST . DOOCS/WATCHDOG/DISK/READ
tango://host.desy.de:123/test/tg test/1l/float spectrum
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Address Inheritance

Start new Panel |

verwrites base address of panel

address_inheritance.xml

"‘—Editur Panel: adr=tine:///

DORIS LifeTime: adr=DO0ORIS/ GLOBALS / keyword/DoDCTau

-1.0 ‘— tine:DORIS/ GLOBALS / keyword/ DoDCTau

‘— Layered Pane: adr=DORIS/ [/

DORIS Current: adr=/GLOBALSf keyword/DoDCCur
0.48524746 *q—tine:DDRIS,’GLDEALS,’keywurd;DuDCCur

The resulting addres inherits from Editor Panel + LayeredPane + Value

ﬁ HELMHOLTZ
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Plugin Interface

ACOP and Tango l/iTanguPLuginTesLxml - : Cunlﬂ:?glyuzzlﬁzt_:w
widgets can be
included

[*]

Dial
Fl TextField
& ComboBox
FF- CheckBox
07 ProgressBar
e Slider
mm StatusFegister
0] Audio
M cColouredindicator i
[LH LocationChooser
B4 Cameralmage
Bl Texttrea
|&| DeviceTres

¢ Logic Components
=

o £ switch
% Case

¢ Plot Components

£ Plorspectrum
FlotHist
- FlotLocation

A plugin.jaris
needed

containing wrapper
classes for all Java
beans. The wrapper
defines the list of | | -
properties. e =
The beans keep their | /= J ' || ———

ge

direCt Connection to ;Eu?l_gtét;zﬁmn -Sr?’g?tzlft]eagﬁfﬂnat_imag...
the control system. cear i
bounds [15 14,380 420]
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jddd for High Level Applications

1) Export jddd panels as Java source code:
@ export as JFrame or JPanel

@ Disadvantage: Panels can't be revised with the jddd editor after the
export.

2) Use jddd panels as Java Beans:

@ Create a java application and add the following lines to insert a jddd

panel as Java Bean:
jdddPanel panel = new jdddpanel();
panel.setXmlFile(new java.io.File("/homelitflinac/jdddFileName.xml"));

@ To access components of the jddd panel:
DOOCSOval oval1 = (poocsoval)panel.getDoocsComponent("LayeredPane1/Oval1");
oval1.setDoocsFillColor(Color.orange);

ﬁ HELMHOLTZ
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jddd Layers

All layers on “Magnets” layers off

GunSection.xml [ GunSection.xml

Gun Section | Diag | [ Gun Section | Diag |

[¥] Laser On [w] Laser On

Sol Mover Sol Mover Laser

Visible Layers » ¥ VACUUM Visible Layers  » ¥ VACUUM
50.57 °C | IJ Show ToolTips | ¥ MAGNETS _ S g Sl_l_uw Tl_wlTills [0 MAGNETS
Temp Print Screenshot.. ¥ BEAM_DIAG Tekin | Print Screenshot.. ¥ BEAM_DIAG
L —————— ] Save as pndg.. ¥ RF
Water Save as png... ¥ RF WSt

Klystron 3 Klystron 2 Klystron 3 Klystron 2
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Thumbnail Preview on Web-Browser

« screenshot of the panel shrinked to 10% of its original size

* included in the XML file to get a quick panel preview

The following table is created dynamically from jddd XML files using an XSL
transformation. The XSL transformation extracts the component name, author, description

and thumbnail from the XML files.

Component name Author

GunSection.xmil E. Sombrowski

TTFZ2 injector.xmil I<.Rehlich

p3_overview win.xml M. Boehnert

Description

jddd test panel of the
gun section.

TTFZ injector panel
converted from ddd.

FPetra 3 vacuum
OVErview,

The European L
X'Ray Laser PrOJeCt X-Ray Free-Electron Laser

Thumbnail

........

|LH .Lli

& ki
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File Browser: Central File Store with Subversion

' SVMN Browser |

Subversion To access
(SVN) PETRA/vac/P3_overview_win_3.xml old versions Ej EI:JI Ii x @
. ] jddd |~ | 1/ Info rCIlange Ll]lj—l
repOS|t0ry to o= |j e}{ammeg
o 9 FLASH :| Version: 968
handle L g alobal ‘| Date: Wed Jun 04 14:34:27 CEST 2008
2 0 ) Size: 53316
versioning of #3 PETRA | Author M Boehnert -4552-
I e [ images | saved by: boehnert
pane S o= ] includes _ ;| Description: PETRA Il Ubersicht
¢ Dhac | o~
N d | t o= [ images 1-{\
e_W evelopmen o= [ includes 1 |
using the [ mvs_switch. xml T
Svnkit ||brary [ mvs_watchdog. xml
http://svnkit.com (3 np_anker.xm _i Preview of
[ np_op_win. xml : the panel
DlPE_quruiew_win_E.xml
D PUmp _op_win. xml :
[ pump_station. xml -
File Mame: |[F3_overdew_win_3. xml Open
File Type: |All Files (".") - Cancel

ﬁ HELMHOLTZ
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P3 overview win_3.xml

z l/lunPumps |/Pum|JStatiuns rVaIves |/TSP |
a
z SL153.148  144E-8 []  [¥] Permit [ Amoon [¥] Hv.ON  5045.0 -
L")
3 SL146_141 LOBE-8 [[] [v]Permin [ Jawmoon [w]wvon 52130 1
SL139.134 LBLE-8 [  [w]rermit [ |Amoen [w]wvon 49320
= -
E SL132_126 5.39E-9 []  [¥] Permin [ ] awmcon [ wvon 4902.0
& SL124.119 L1BE-8 [[] [v]Permin [ Jawmoon [w]wvon  5101.0
_ﬂ SL117_112 1.59E-8 [] [v]Permit [ JAuoon [w]HvoON 52690
= SL110_105 L53E-8 [] [¥] Permin [ Ao on [ wvon  5161.0
. SL103_098 8.26E-9 [] [w¢]Permit [ |Awoon [¢] Hv.ON 50840
SLO96_090 LOOE-8 [  [v]Permit [ |Amoen [w]wvon 51740
Tue Oct 14 13:14:17 CEST 2008 SLO8S 083 7.926-9 [0  [v]Permit [ JAwoon [7]#von 52080 =
= = TEST WAL AR GON_PUMP/SLY P
S 1.0e-07 5
= ]
bl
S L0e-08+
£ 1.0e-09 -
o]
% ]
L
1.0e-11 u u u u u u T u u u u u T u u u u T u u u T u u u T u u u u
SL153_148 SL117_112 SLOB1_076 SL040.2_038.2 SLO21.3 SLO159 SLO10.5

P mean: 1.07E-8 P mean: 1 00E-4

F—All OFF All ON == All OFF All ON

SMITTETTU T T 00T W IO U
05 . . o ’ &
] 8 2l A 2 4

L4
7
" HELMHOLTZ
/"Q | GEMEINSCHAFT 9@




PETRA Vacuum Controls: Sector SWL

Overview

| Plots ‘ Section

P3 overview win_3.xml

l/lunPumps |/Pum|JStatiuns rVaIves |/TSP |

The European
X-Ray Laser Project #Raykreesicctron Laser

=

SWL132.127 7S55E-7 [ Permit [1] Auto on W_on 513900 =
SWL125.119  B73E-11 @)  [¥] Permit [] Amoon ] Wv.ON 0.0
SWL11F7_ 112 B.73E-11 . Permit Auto on HV_ON 0.0 i
SWL110_105 B.73E-11 . Parmit Ao on HV_ON 0.0
SWL103.098  B.73E-11 @)  [¥] Permit [i] Amoon  [¥] Wv.ON 0.0 ||
SWL096_091 5.63E-7 [ Permit [1] Auto on HV_ON 49420
SWLOE9 083 5.96E-7 [ Parmit [p] Awo on W on  4901.0
SWL0S2 076  B.73E-10 ¢ Permit [7] Awto on [o7] HV.ON 0.0
SWLO74_069  5.05E-7 [[]  [¥] permit ] amoon [w]wvon  5041.0
Tue Oct 14 13:14:52 CEST 2008 SWL067_062  3.15E-7 [] Permit [] Amoon  [7] WV_ON  4562.0 =
= = TEST WAC WA ION_PUMPSWLP
o 1.0e-06 5
= ]
& 1.0e-07
- ]
T 1.0e-D8
'g" ]
% 1.0e-09 -
= ]
el L] O O I
1.0e-11 S | S S [ S S SR T S S —
SWL132 127 SWL103_098 SWLOV4_069 SWLO045_040 SWL022_020.5 SWLOD4.1_002.1
(P mean: 1.46E-8 , P mean: 1.00E-4
All OFF All ON " All OFF All ON

. I
= )
o

100

(=]

al

<]

<>

L4
7
" HELMHOLTZ
| GEMEINSCHAFT
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PETRA vacuum controls

fluter_op_win.xml EE
l/Einstig |/State Ablauf |/EX|]EI1. |/Kummunikatiun |/Hilfe | AddreSS
Fluter 16384 FLUTER02 - chooser
’gmw] = TEST WAC/FLUSH/FLUTERDZ /P11 WERT _I [RAW] F P
111} —
700
500 4 — un—l_.#,.l—'_'_",-l—'_'_'__l- % :
- “ =
300
1m+——————7———7 7T T T T 1 e
3.10. a.10. 7.10. 9.10. 11.10. 13.10. 15100 00 woo
2008 2008 2008 2008 2008 2008 2008
0
|:| fluten |:| P=ATM |:| aktiv DFelller

|:| pumpen |:| P<1mBar |:| Bypass

Rezipient Ventil
I ATM - ATM I I auf I START

_IsT ~50LL _IST/SOLL
VAK VAK Zu STOP
Info: |steht im Zelt und ist mit dem MYV _E11 verbunden boe 10.10.08 | HH

ﬁ HELMHOLTZ
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Experience

@ A Java editor as powerful as the editor of Netbeans or Eclipse, but less
resource hungry.

@ Quick start with a single mouse click in a web browser.
@ Simple creation of complex control panels for non-programmers.
@ Rich set of ready-made components/widgets, including:
@ Clever logic components to animate graphics.
@ Plot components with online data analysis.
@ External Java beans can be used as jddd plugin.

@ Files are kept in a centrally hosted subversion repository for proper
bookkeeping and history tracking.

@ Access to multiple control systems: currently DOOCS and TINE.
@ The implementation of TANGO is under development.

ﬁ HELMHOLTZ
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Outlook

APl improvements:

» Read history data from the data acquisition system (DAQ)

@ Improved interface to TANGO and new interface to EPICS
control systems

List of Priorities:

s List will be available on our jJddd homepage

ﬁ HELMHOLTZ
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How to start jJddd

Java Webstart links on http://jddd.desy.de/

jddd - Iceweasel

I

ile Edit Wiew History Bookmarks Tools Help

<,: - - @J Ifé [ http:yiddd.desy.def ~| | |[C-

jddd: A Java DOOCS Data Display

L]
jddd is an editor for control system panels with innovative concepts for control panel design.
The main benfits of this software are:

® A Java editor as powerful as the editor of Netbeans or Eclipse, but less resource hungry.
® Quick start with a single mouse click in a web browser.
® Simple creation of complex contral panels for non-programmers.
® Rich set of ready-made componentsjwidgets, including:
o Clever logic components to animate graphics.
o Plat components with online data analysis.
® External Java beans can be used as jddd plugin.
® Files are kept in a centrally hosted subversion repository for proper bookkeeping and history tracking.
[ . ® Access to multiple control systems: currently DOOCS and TINE.
Ll introduction The implementation of TANGO is under development.
53w Special Features
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Thank you for your attention !

B e T

Editor Window

Screenshot of the jddd editor. Click screenshot for jddd Web Start.

Done

ﬁ HELMHOLTZ
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