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Display Builder

Operator Interface Editor and Runtime

Builds on ideas from EPICS edd/dm, medm, edm (~2000), ..
Very compatible with CS-Studio ‘BOY’ from ~2009

Started ~2015 in CS-Studio/Eclipse, now in CS-Studio/Phoebus
« Since 2019 @

so available as Web Runtime

BL4A User Motors ) () (X
Phoebus (on bi12-dassrv sns.gov)
 Sample & Detector - File Applications Window Help
& > File Browser  Logging Config = Probe PV Tree
Stop Motors
Destination Pos Current Pos p File Browser TOPAZ | BL12 Dashboard X
SANGLE 0.5000 deg 05012deg @ | sean & momerconwoisn || & 1005
= o v @ bi12 [~ Main Detector X/Y Plot (4x4 Binned]
SampleX -8.9618 -8.9618 O Scan v tmp Bean Power (kW): Colase3RW .
[ SampleX Mode » 20188 Primary Shuter:
Beam Stop 0.0862 mm 0.0362 mm O | Scan e » & alignseripts Secondary Shutier @
i fecled |8 chopper2_30Hz.scn e
Sample Changer |Undefined ~ | -87.0008mm @ | Scan 8 chopper2_60Hz scn Jortuetion Sotvere
| chopper3_30Hz.scn Data/Reduction S taius
DANGLE 13.0000 deg 13.0015 deg O Scan Is chopper3 60Hzscn | -Proposal Information
+ &5 demo Propasal # PTS.21677
L2 gsakpit Propasal Title: Commissioning-TOPAZ
Ex gsav.pit
 Slits - Collimation B¢ g5ub.pit Team Members: SXW,FCT.FTE U
B2 gsuv.pit (XCAMS/UCAMS)
Destination Pos Current Pos inati play.bob i
Destination Pos Current Pos 4 nEDTest bob Scan Statis: ide )
[ Py Run Staius: Idie MinQ 400 autoscale Min Max Mean Total Rate
S1HWidth 0.500 mm 0.501 mm o Scan S1VHeight 30.000 mm 29.998 mm O Scan puapyTest.py = e ReselROI Positon | ROl 185 324 238375 68652 Oels ) Show
! pvaPyTest.py.orig Run Number: 31017
S2HWidth 3.000 mm 2006mm @ | scan S2VHeight 30000 mm aol0mm @ [ scan setpusy Fun Time as11s
& e Total Neutron Counts: 50017936
S3HWidth 0.500 mm osoomm @ [Scan|  savHeight 40.000 mm s0000mm @ [scan testmb Count Rate fcountsis):
: Total Proton Charge: (4585 G
Beam Monitor 1 Counts: 2280665
Beam Monitor 2 Counts: 1599739
- Slits - Background
Destination Pos Current Pos Destination Pos Current Pos Scan Monitor
. ID Created Name State % Runtime Finish Command Error
SSHWidth 0.000 mm ooomm | @ | scan 108212207 [urgiz | Abors > S 0203 13153 -end-
LSlit4 -1.0092 mm -10145mm @ | scan RSIit4 -58.5160 mm s85165mm (@ | scan T3 D aRTin | 15 . LRI PR =i
103 09:45:09  Amp/20. ed " W 000202 09:47:12 -end- Aborted
TDetSlit 0.0539 mm 0.0521 mm o | Scan BDetSlit 0.0438 mm 0.0455 mm o Scan 102 09:40:58  Amp/20. = W 0002:26 094325 -end- Aborted
101 093911 Ampr20 : > 000108 094020 -end- Aborted
LDetslit -0.1279 mm -01276mm @ | scan RDetSlit -4.8926 mm -49927mm @ | scan P ETE T T = T P P o
99 09:33:13  Amp/20. 2 E 00:02:57 09:36:11 end Aborted
98 09:26:30  fmp/20 ’ 5 000416 0930:47 -end- Aborted
- a7 _09:24:02  tmo/20. - W 000135 09:25:38 -end- Aborted
¢ 5 Scan Server Heap: 66.8 / 1024.0 MB (6.5 %), Nor-Heap: 7.5 M




Examples: SNS Accelerator

Click LEDs for Detail

- ....

MEBT Amplifers

XMTR Modulator

SNS Central Control Room v FATE T LT L
Sep 13, 2018 10:56:05 1398 kW : .
P13, 90 4 NS E&RF Main Monitor
Foil Image 937 Turns Energy: 1010 MeV Rep Rate Beam
MEBT BCMoz 09/13/18 10:56:48"" _Mag. Health m
f ! ' ! ! ' 59.9 Hz Targ -
o] 0 Rep Rate Availability
I I .
=L T R R A s Fo-----— - -- Target Image Current Shift
§ ‘E‘-D ] i i i 9 9 59'9 Hz Max Achievable:  99.91%
L i | | Avg Current Running Total:  99.79%
2 4 0 0 0 PreviousShift
b= Eg' ““““ Tttt E’ ““““ :" ““““ :" 27'5 mA Total: 99.51%
— 3 | | | |
1 | | | | Recent Downtimes
: 1 : 1 1 2018/09/12 16:52:10 2018/09/12 16:54:25
= | I | | 0.0
= T T I T T T T T T T T rTrTTd Fault not found
4] 200 400 0
Turns 2018/09/12 13:21:46 2018/09/12 13:22:37 -
- - 0.0
Shutter Status 12-Hr Power on Target RTBT30 Beam Siz¢ Ring Mag EKick08_CT fault
! : ! ! | 2018/09/12 13:10:16 2018/09/12 13:14:01 -
1 I 1 1 [ 0.1
| ! | | e SCL LLRF HPM22a fault
T el B Rty -
I | I I i
H Latest MPS Fault
R | [Cwes”]
i | i i L ona Sep 13 2018 10:48:32 RFQ_LLRF:HPM1:FPAR_MEBT BS
! ! ' ' s Chain Chassis (Col, Row)
[~ FollSelection | MEBT RFQ_HPRF1A (1,8)
Secondary -
Camera Setup E&RF Systems
Camera Select E&RF WIKI -
E&RF Systems
overlay (Mobile View)
Primary Lamp JCIN Es0d -
Primary Insta-View I
Secondary Lamp I
Secondary Insta-View LI HPRF Main HVCM Main LLRF Main -

ST
) 10

At e

CATTTI VT T T AT T T T T AT T T T T T T LV T T T Tl
00 10 20 30 4 60 7.0 80 90 100

Horizontal Vertical
Ampricude ST amplitude NN
mean EERER
Primary Camera Image: Mean [T mm oan| m
sta.cov. [N | Sed.oev. NN
prunge RSN oftse [EEIIIIN] Oftse [EETIREI
ron CTTF T stope IR stope NN
Area _ Area _

catibrate [

Primary

Neutral Density Filter

Power on Target

1377.20 kW

Cavities

Secondary

% OAK RIDGE | gaiion

National Laboratory | SOURCE

CS-Studio ‘BOY’

*.opil files




Examples: SNS Beam Lines

OAK

National

[Energy:

3.96
3.96
15.50

90.00
90.00
90.00

‘ectors u, v:

[Energy transfer:

LLattice Parameters [A]:

lLattice Angles [deg]:

1.00
0.00
0.00

0.00
1.00
0.00

Single Crystal Planner

Pressure

GOOD

Correla-
tion
Chopper
Air
Supply  vvo4 o o
PCO1
Pressure Pressure  Pressure
@Emm [ e
= €z 0 GOOD  GOOD -
RVO7 GOOD [
anuaL A wo2 W03
PUMP o Pressure
CONTROL % 1.1E0Tor pressure oo | < Pressure
UNKNO 13 (55
GOOD GOOD
Leybold Screw Leybold Screw
Line RPOS /T\ /T\ Line RPO6
© Pump ON © Pump ON
Pressure 7€ — () Blower ON / \ / \ © Blower ON Tea Pressure
GooD © Warning © Warning _coou
© Error RPO5  RPO6 &) Error

Pressure

Pressure

Pressure.

GOoD

Pressure

GOooD
LJ

Global Vac Alarm @

(Mude: Target Power:  1398.96 kW Charge:  2.309E-5C Energy:  1010.228 Mev Rale: 59.9 Hz
BL-1A USANS BL-1B NOMAD—— ~BL-2 BASIS —BL-3 SNAP BL-4A MRef- —BL-4B LRef / o \
@ shuer @ shuter @ shuter @ shuter @ shuter @ shuter
@Run Run @ Run ide @R e @®FRun de @®Run e
@ scan Running (@ scan Finished @ Scan Finished @ scan Aborted @ Scan Finished
| LEL) | | LE) | Main Main Main
HFIR
@/ Tocnopper | | | @] ToChopper @ Tochopper | | | @ choppers | | | @ Choppers |
@| choppers |
.l vacuum |
@ wees || |@® s | @ wes || (@ wes || |@ wees | @ wes
BL-5 CNCS BL-6 EQ-SANS—— ~BL-7 VULCAN ~BL-9 CORELLI [ BL-10 VENUS BL-11A POWGEN— —BL-11B MANDI—— ® Eemm
Pressure ressure
@ shutter @ shutter @ shuter @ shutter @ shutter @ shutter
@R Run @Run Run @R e @Run Run @Run Run @Run Run GOOD Eeoy EERr
@ Scan Rumning @ Scan Rumning @ Scan Finished @ Scan Paused @ Scan Running @ Scan Running Krvo
| Main | | Main | | Main | | Main | | Main | | Main |
.\ Vacuum | .\ Detector | '\ vacuum | .
| @ choppers | '\ Choppers | @ choppers | @ Cchoppers | @ choppers |
'\ TO Chopper | .\ TO Chopper |
Pump Mai
|| @ ees | |@Cees ]| | @L_wes ] ©L res || |@ s | Curtent Running | Alarm Setpont_Maipenance
jours) Require if RED.
[BL-12 TOPAZ BL-13 FNPB BL-14B HYSPEC—— —BL-15 NSE [ BL-16B VISION—— —BL-17 SEQUOIA—— BL-18 ARCS RPOL 25 8000 (]
@ shutter @ shutter @ shutter @ shutter @ shutter @ shutter @ shutter RP02 26 8000 [ ]
@ Run ide @PRun Run @®rRun ide @®rRun de Rer 25 8000 o
@ scan Running @ scan Running @ scan Aborted ©5mn Failed RPO4. 26 8000 ®
Main J | Main J | Main | 0 M | Main | | Main | [ XIY Plot
@/ chopers || | @[ choppers | @ _vaoun | vacwm | | | @)/ Vacu
.‘ T0 Chopper | Choppers | @/ choppers
@ | DetectorinED |
® wes | ees || (@ ees | |@ ees || | @ O s | PPS |
‘ [ SECace | | CMF | NCL Il caewavs || ODH | | |
nev  Sample Rotation Angle min: 1 000 deg .
Sample Rotation Angle max: op oo P
Create Scan ‘ Tab.Scan
Sample Rotation Step: 1.000 deg e, = i
(updates tmp/crystal_plan_scan.csv)
RO S SRS A PR [ A N A S

Qllv [1A]
2

I

AN

SO
S

Qllu [A]

Max sample angle Grid

- QIE Plot

Delta E (meV)
- 2

6 8 10 12
Q (1/Angstrom)
Min O CalcQE  Enabled
Loz TOF Filter Max 1000 TOF Filter
Detail
TOF Min 0.200 TOF Min 0,200
Min0 Profiles Detail
TOF Range 16.600 TOF Range 16600
[ XIY ROl QIEROI
win Max Mean Total Total +/- Rate Min Max Mean Total Total +1- Rate
signal 11 363 116.104 22774 150811 oels signal 44 80%6 778156 105051  324.116 oels
Background ) 1425 71161 160824 401029 oels Background 6 2080 182,778 24675 157.083 oels
sB 0000 0.255 1633 0.142 0.001 0.000 sB 7333 4308 4257 4257 0.030 0.000
- Data Collestion [~ QIE Axes & ROI Position Details
Total Counts 4890418 Oels ROIStat ROl Size Start End Bin Size
Proton Charge TRTFERERTE QSignal 4268 1,067 QAxis  0.0000 139396 0.0897
goam Power T E Signal 0.000 7.500 EAXs -800000 800000  0.8000
Data Collection State Idle Q Background 258 —
Data Gollection Pause ~ Not Paused E Background SEEO0T =g i




Browse the Examples

o Start CSS/Phoebus

* Your setup might have a menu entry

— File, Top Resources, Examples

* If not, orif you'd like to inspect and edit the examples
- Applications, Display, Examples, Install Example Displays

Tab

Hover mouse,
open Context Menu,
Close

Example Display
Push any of the buttons

% OAK RIDGE g

National Laboratory | SOURCE

File Applications Window Help

Ale~|B~rl=

; Main X

Information

Introduction
Properties

Classes

Actions
Rules
Scripts

Enablement

training

Display Builder Examples

Widgets
Graphics Monitors
Label Text Update
Picture LED
! Rectangle Bxle Monitor
Arc Tank
f Polygon/line Table
Symbols
Meters

Press buttons to see sub-displays.

Controls

Text Entry

| Toggle Buttons |

| Action Buttons |

| Incr. Controls

f Combo Box

| Check Boxes |
| Radio Button |

| File Selector

Note you can also navigate between buttons via <Tab> key or <Shift> and cursor keys,
then press <SPACE> to activate button.

Plots

XIY Plot
Strip Chart
Data Browser

Image

100% |v/| 4| ~v| = |«

Structure

Group
Embedded
Tabs
Navigation Tabs
Array

Template & Inst.

(@ 'Main' Information

&y Print...
[5] save Snapshot...

[zl Send Email...

Main Application Toolbar
Menu Window, Show Toolbar

Miscellaneous

Web Browser

Fishtank

[ Send To Log Book...

E show Toolbar
&7 Full-screen
. Open in Editor

« Re-load Display

Display Runtime Toolbar
Context Menu Window,
Show / Hide Toolbar

Navigate back/forward
also via Alt-Left, Alt-Right cursor keys

Zoom
to view large control room displays on
office computer

Context Menu
Details change with widget
on which menu was invoked



Send PV to other Tools

Context menu opens other tool with PV

* Data Browser X

|§<_ﬁrr@g@@w& I & [
-0.00 a.u. . _
(i) 'Text Updated' Information 5
'ﬂ.m . m:
Copy PV to Clipboard =
-0.00 a.u. .

B Date Browser )

-2.23E-13 ¢
Iy PV Table E=
-222.93E-1 == PV Tree e
Probe ]
Probe X 24
PV Ngme: sim://sine Search | 3-
] o ‘IDTES.IDI t 1‘0'3‘3‘1‘5 o 1‘0‘3‘3'2‘0 o 16'3!5‘2‘5 o 1‘0'3‘5‘3‘0 o 1‘0‘3‘3'3‘5 ‘ I1ID'3I3'4ID I I10:33!4
Value: 4,755282581475438 : 2018-09-14

Alarm: MAJOR - HIHI

Time Stamp: 2018-08-14 10:33:25.854354000

Metadata: Units :a.u.

Format : 0.123456780

Range :-5.0..5.0

Warnings: -3.0 .. 3.0

Alarms :-4.0 .. 4.0
#,OAK RIDGE | zsanos

National Laboratory | SOURCE




Open Existing Display In Editor

o Context menu can open any display in Editor

. Main X
01_main X >
) i EEE = »
Display Builder Examples @ Action Button i =1
. r ~
@ Action utton. 7 Display Builder Examples o =
Informat @ 'Main' Information its Action Button_25 L] ; LLTT v Graphics ~ || Type Action Button
) Print Action Button_9 L T A Arc Name Action Button
Introduc & s Action Button_10 gm‘,,,,@g@% Graphics M| @ Elipse - DEFAULT -
— Action Button_6
~ [a)save Snapshot — ction Sutton Properties Label A Label Actions Introduction
; i 26
Frone] [»4 Send Email... abel ‘ Aeton Bution- &3 Picture PV Name
S | A Widgets Classes Picture P
% Send To Log Book... . Polygon Text $(actions)
Classi - ° cture | A repnics Macros Polygon/| i
=] Action Button_1 e <. Polyline Fosition
= .
Show Toalbar R Action Bulton_ 8 et =it X Position 0
Macrc goniline ‘ cuons -
=7 Full-screen Action Button_17 ~ Monitars Y Position 80
— R - A Monitors Scripts mm Byte Monitor Width 120
Actior SECaET Action Button_2 @ LED i
i - Enablement Height 26
ﬂ «" Re-load Display | Action Button_3 @ LED (Multi State) Display
Scrip Action Button_20 b Visible v Lo}
Action Button_34
e Font Default
Enablement | @ Action Button_35 | Jadymig S u
Action Button_27 M B > Loble | orearond Soler e ~
|
Instruments X
| Accelerator
l A . -
| Mode: Target Power:  1400.20 kW Charge: 2.308E-5C
.
l
| . 1 -
® OWI I O O S r( E I I l O < > I < ES | - @0 ® Download remote file ! BASIS
shutter

Do you want to download
I https://webaopi.sns.gov/webopifopi/Instruments.opi o

HFIR into alocal file so you can edit it?

MNo Yes

IPPS |

% OAK RIDGE g

National Laboratory | SOURCE |— BL-5 CNCS : E BL-6 EQ-SANS : E BL-7 VULCAN : E BL-9 CORELLI :




Create New Display

Menu Applications, Display, New Display

- Enter a name with .bob file extension Property Panel

Edit properties of
selected widgets

‘ Save & Execute the Display

Display X
widgets | oy P =g 00w |+ o EEEEE
A Label
LS
A Label 1 T -
0.0 Text Update jm v Graphics -
bel 2 Some Value: ] BEWIEGE Some comment. Type LA L
A Label_ 1} A Arc Name Text Update
© Ellipse Class DEFAULT
A Label PV Name sim:/fsine
=] Picture Fosition
4 Polygon X Position 100
Main Editor Area T— ¥ Position 50
Select Widgets = Rectangle Width 100
Move, resize widgets -+ vontore Height 20
Ctr-C, V, X to copy, paste, delete (38 on Mac) ,
mm Byte Menitor Display
@ Lo Visible v &
© LED (Multi State) Font Dot
Foreground Color [} Text

= Progress Bar

4% Symbol Background Color [ ] ReadBackground

L Table Transparent '@r
Y

Enrmat Dafanlt -

%OAK RIDGE | saktanon

National Laboratory | SOURCE




- . © Widget Palette
Editing a Display

Drag widget into editor

- Or -

Selecting Widgets 1) Select Widget Type

2) Draw rectangular
area in display

a) Click single widget
b) Ctrl-click to add widget (6 on Mac)
c) Drag ‘rubberband’ around widgets

d) Click or Ctrl/ 3 click in widget list

Display x
ETTN =) (= () (- (- (& - i =
A Label —
A Label 1 My Display widget =
0.0 Text Update m ~ Graphics .
bel 2 Some Value: Isim://sine] Some comment. Type L
A Label_ o A Arc Name Text Update
© Ellipse Class DEFAULT -
A Label PV Name sim://sine
&3] Picture Position
4 Polygon X Position 100
=, Polyline ¥ Position 50
= Rectangle Width 100
¥ Monitors Height 20
. . mm Byte Monitor Display
Quick Edit — Visiole v @
Double-click widget to © LD (Muli State) | O -~
O) Edit text of Label = Progress Bar Foreground Color [l Text
b) Edit PV of WIdgeTS that use a PV ¥ Symbol Background Color [ | ReadBackground
| | Table Transparent fc)
s 2 Crrrnat Nafalt - (1€

% OAK RIDGE g

National Laboratory | SOURCE




Suggested Setup for Editing

Pick a top directory, for example where you installed the example files

Open Applications, Utility, File Browser
— Set it to your top directory
— On file browser tab, open context menu, “Split Horizontally”, then “Lock Pane”

File Browser Display X

“ ’I(,I'DiSplayBuiIderTraining I = e | 22 | T ]| | = - %2 - T |

Menu Window, W proertes |

il

Save Layout As o Albel S :
b &l monitors_tank.bob A Label 1 My DlSplay widget
m oy R %] monitors_textupdate.bob St Update ~ Graphi i
- Ed ITIng » : tt AL nment. ‘mp o Type display
mq A H Arc i
= : File Browser Name Display
2l my_new_display.bob @ Ellipse Class DEFAULT .
M M » (= pic X
« Menu Applications, o Set fo your “top” directory. A Labe 0
1 1 a e8] Picture Position
Display, New Display s sasronserses Locked, e cPostton [0
& plots_databrowser.plt ¥e
. . Y Positi 0
— Create new file ] plots.image.bob % Polyiine esttion
= . ! Width 800
. . & plots_image_ioc.bob = Rectangle
I n yo Ur Top d lrec TO ry & plots_image_log.bob * Monitors Height 600
& plots_xy.bob mm Byte Monitor Display
» (= pva_server_ramp . @ L0 Background Color [ ] Background
P (= pvaccess Ed IT VS * RU n Behavior
@ LED (Multi State) . -
b &= python . . Actions Mo action
] = Progress Bar
2| screen_A.bob O) Double-click to run. Rules 0 rules
= screen_B.bob J( Symbel Seri 0 i
= - b) Right-click, Open With.., Editor bl crpte Sctipts
& screen_C.bob el Mizeellaneous
» = script_util 10 Tank Grid Visible v &
%OAK RIDGE | 5p4.arion > & scripts 38 Text Symbol Grid Color = Grid
National Laboratory | SOURCE 4| Scripts_python—vs—jythcn.b)c v ' 0.0 TextUpdate Horizontal Grid .. | 10
<



Keep It Simple
1. Add a Widget
2. Enter Label’s Text or Widget's PV Name

3. Done
Basic Number; ||-4.?E a.u.
Disconnecting channel: “esim:fiintermittent> E
Tannna R RN RN RRNRNR RN NN RRE RN RNNRNRNERET r
Basic Text: AAAAA

At Runtime, widget will

v" Show PV's value, formatted, with units

v Indicate alarm, disconnect
v Show tool-tip with PV name and value
v Combo options read from Enum PV, slider range from numeric PV

v Disabled when ‘control’ widget has no PV write access
%OAKRIDGE

National Laboratory

SPALLATION
NNNNN ON

SOURCE




Extend the First Display 5 fmpopere ]

My Display ~ | | =i Linear Meter ~ [ [ vwia gat
El Meter Type 0.0 textupdate

° Drog d “TeX'I' Ude'I'e” from 'I'he Some Value:  <sim:/fsine> Some comment. = Progress Bar Name Text Update_1

B Table Class DEEALEE
pOleTTe gmﬁ_lﬁl-,l-o-l-;--g 3] Tank PV Name @
@b \ Position

- Enter PV name “sim://ramp(1, 10, 1)". W o o Text Updare iy D
Note PV name auto-completion LA Themometer |\ posion (10
pOpUp ame [ sim:/jramp(1, 10} ] o -
rv‘fmrfframpl‘l.10. & *Display 22 = O | O Properties R s
ssl:.l;t:_:_:":::p::in,max,update_secunds] My Display © | aTank | ::pg:t < bool_button

) I 0.0 Text Update N Bool B
Some Value:  <sim://sine= Some comment. ame oolean Button

1 Thermometer

sim:fframp(min, max,steps, update_seconds)

Class DEEAULT
7 Controls PV Name COC'HtESt N
« Add “Boolean Button” Rl Saimbrn || ——
CI----D‘----D » Boolean Button *
- PV “ -/ /test” g%g /PCheckBox o
nOme OC.// eS X Position 150
[£] Combo Box Y Position 150
« Add "LED"
= Display 2 = 0O | [ Properties -
— PV name “loc://test”. _ :;_" | —— (i
I 1 ISpla olygon Widget
Note name in PV History. dfmaneats — Type ) e
Some Value:  <sim:/fsine> Some comment. B Rectangle Name LED
° Class BEEAUET
» Execute the displa ~ enters =N
p y <sim:framp(1,10,1)> mm Byte Monitor PV Name ro:ﬂtest/l/
- Toolbar Button or ntext Men @ Gauge Bit 3
oolbar Button or Contfe enu o % .ng "
. X Position 280
%(N)AKIISIIDDGE SPALLATION ) LED (Multi State)
ational Laboratory | SOURCE




PV Names

* ca://some pv name
- EPICS Channel Access PV

°* Some pv name
— Typically same, since “ca://" is the default
- BEventually, “pva://" may become the default

e sim://sine

- Simulated PV. See auto-completion hints
e Jloc://x(4)

- Local PV. See auto-completion hinfs

e pva://x
— EPICS PV Access

% OAK RIDGE g

National Laboratory | SOURCE




Widget Palette

e Shows all available widgets
- Enter name for "Search”
— Hover mouse for description
— Drag -or- Select & Rubberband

o Categories
— Graphics show static label, picture, ..
— Monitors update based on reading a PV
— Conftrols read a PV and can write to the PV

— Plotfs tend to read from one or more
(waveform) PVs

— Structures group widgets, embed sub-displays

%OAK RIDGE

National Laboratory

SOURCE

* Graphics

£ Arc
A Label

4) Polygon

B Rectangle
* Monitors

mm Byte Monitor

@ LED (Multi State)
1% Symbol

1] Tank

0.0 TextUpdate

* Controls

@@ Action Button
 Check Box
File Selector
$ Scaled Slider

6B Spinner
- Plots
¢ Data Browser
& X/¥ Plot
w Structure
B Array
®] Group

[ Tabs

@@ Ellipse

[e3] Picture

= Polyline

@ LED

= Progress Bar
Table
3 Text Symbol

& Thermometer

@ Boolean Bution
® Combo Box

(®) Radio Button

£ Scrollbar

Text Entry

@ Image

Embedded Display

Mavigation Tabs



Create Widgets via Drag/Drop from other Apps

Email with list of PVs¢

— Drag that text info
Display Editor

- Select widget type

Supported:
Text
Text

- Label

> PV Widget

New Display Jbiement

4= REPLY €6 REPLY ALL =3 FORWAR
fred@google.com Mark
Thu 9/13/2018 2:52 PM

To: Kasemir, Kay;

[ 1 attachment

5 buttons to see sub-displays.

you can also navigate between buttons via <Tab> key or <Shift= and cursor keys,
press <SPACE®> to activate button.

Symbols Radio Button
Meters File Selector

Gauges Knob
Thumb Wheel

-~ 4

Hi:

| love the new Display Builder!

Everything in my life is suddenly so much better!!
Can we add a display for these PVs?

SomePV1

SomePV.

SomePV3|

Thanks!
Fred

SomePV1
SomePV2
SomePV3

Text-To-Widget Mapper

Select the widget(s) to be used with the following text:
SomePV1
SomePV2
SomePV3

Widget(s): | TextUpdate Widgets

Image File - Picture Widget

*.bob File

%OAK RIDGE

National Laboratory

SPALLATION
NEUTRON
SOURCE

- Embedded Display Widget



MOﬂlpUlOﬂng WldgeTS { Show Coordinates

Order
[ . Other Wdﬁ Front/Back f/

Snap to Grid

4 Widget List A Label
Select widgets A Label 1 My Display Distrioute
Rename Widgets A Label 2 - mi o
| Viewlchonge fhefrorder. ;. @ LED Some Value: Em SCI'E'HE comment.
0.0 Text Update 'r Group !
¥ & Group ':i ij
@ Boolean Button : !
0.0 TextUpdate : | @ oir :
: i35, 145
__ BEEPNE U 0

Selected Widgets Tracker

Move or resize selected widgets

% OAK RIDGE g

National Laboratory | SOURCE




Properties

Display Properties

Widget
. . e displa
Click on display background to select - .
no widget for editing overall display e —
properhes Macros ()
Position
o NOme X Position 0
_ Shown In TOb Y Position 0
Width 800
e NMAcros Helght 600
. . . . Dizplay
- Used by O” WldgeTS IN ThIS dISp|CIy Background Color |:| Background
Behavlor
° Gnd S|Ze Actions No action
— Can aid with placing widgets o .
cripts scripts
Mizcellaneous
Grid Visible v
Grid Color Bl Grid

Horizontal Grid Step Size 10
%OAK RIDGE | seaLLaTio . . )
National Laboratory | SOURCE Vertical Grid Step Size 10




Widget Properties

Select one (or more) widgets to edit their (common)

properties

e Search

— To find desired property

e PV Name

— Most important property for most widgets

Details depend on the widget type

% OAK RIDGE g

National Laboratory | SOURCE

Show Units
Horizontal Alignment
Vertical Alignment
Wrap Words

Rotation

Behavior

Actions
Rules

Scripts

Tool tip
Alarm Border

Interactive
Miscellaneous
Border Width

Border Color

0.0 TextUpdate
Text Update

DEFAULT

sim://sine

100
a0
100
20

0 scripts
$(pv_name)$(pv_value)

v

o

o

S E ~ JE I

& -



Common Widget Properties

Defaults tend to be reasonable:

- Format with precision set by PV

— Show units provided by PV

— Alarm-sensitive Border

- Fetch ltems (Combo, ...) from PV

Instead of changing them,
maybe the PV needs to be updated?

Still, can be adjusted as needed for the display.

% OAK RIDGE g

National Laboratory | SOURCE

Widget
Type

Name
Class

PV Name
Fosition

X Position

Y Paosition

Width

Height

Display

Visible

Font

Foreground Color
Background Color
Transparent

Format

Show Units
Horizontal Alignment
Vertical Alignment
Wrap Words

Rotation

Behavior

Actions
Rules

Scripts

Tool tip
Alarm Border

Interactive
Miscellaneous

Border Width

Border Color

0.0 TextUpdate
Text Update

DEFAULT

sim://sine

100

50

100

20

v

Default

[ | Text
] ReadBackgroun
Default

1

v

Left

Top

v

0 degrees

Mo action
0 rules
0 scripts

$(pv_name)$(pv_value)

v

o

d

o

S E ~ JE I

& -



Predefined “Named” Colors and Fonts

Use whenever
possible!

Name
Class

PV Name

Position

X Position

Y Position

Width

Height

Display

Visible

Font

Foreground Color

Background Coler

Text Update_4
DEFAULT

sim://sine

191
351
170

20

v

l Default

. Text

O ReadBackground

Paosition

X Position
¥ Position
Width

Height
Display
Visible

Font

Foreground Color . [
—

191
a1
170

20

v

Default

Text

Font — Select a predefined font and/or customize it.

I

)

Predefined Fonts
Comment
Default
Default Bold
Fine Print
Header 1
Header 2
Header 3
Oddball

Fonts Families

Liberation Sans
Liberation Serif
Libian SC

LiHei Pro
LiSong Pro
Lucida Bright
Lucida Grande
Lucida Sans

Lucida Sans Typewriter

Transparent @ Style: Regular * | Size: | 14.0 -
Format Default v |({%
Precision -1 Preview
Show Units vy
@ Example Text
Horizontal Alignment |Left - @
Vertical Alignment Top - @
Wrap Words v % Cancel
Rntatinn i W - ﬁ

Foreground Color — Select a predefined color and/or customize it.

Predefined Colors

. DISCONNECTED

B crid

[l Header_Background
Header_ForeGround

Il NvaLD

Il vAJOR

[ MiNOR

[ Kl
B oK
Hon

Read_Background
[l stop

et

(W T T . R [

Color:

Red:
Green:

Blue:

Alpha:

Custom Color

M Black -

original

Cancel

2585

default

i b

LI ANE

]

4




Configuring Named Colors, Fonts

#

# Package org.csstudio.display.builder.model
#

# Widget classes

# One or more *.bcf files, separated by ';' .
# Defaults to built-in copy of examples/classes.bcf hthlarned colors
class_files=examples:classes.bcf

| color.def

# Format:
|# NWameOfColor = red, green, blue [, alpha ] |
PreviouslyDefinedMameOfColor

# Hﬂl'ﬂﬁ‘lj l:l:llﬂri ) | # with values in B..255 range.
# One or more *.def files, separated by ';' Ii'nl’h o1 5 col 1 gisol

' 1l EREVEr 0551 g, Use name coLors 1n 1s ays
# Defaults to built-in copy of examples/color.def | 2 Ly

+# instead of arbitrary redfgreen/blue values.
color_files=examples:color.def | _
* ———— Predefined colors ——————————————

| # May be overridden in here
# Named fonts . | & Alarm related
# One or more *.def files, separated by ';' lI'-E:?NERa' ggg Eza ,
# Defaults to built-in copy of examples/font.def MAJOR = 255, @, ©

font_files=examples: font.def | INVALID = 255, B, 255
- | DISCONMNECTED = 288, 8, 288, 288

# Default color for ftext
| Text=0,8,0

# Default color for 'active' text that's being edited
ActiveText=255, 255, @

| # Display background
| Background = 255, 255, 255
|

|# .. for widgets that read/write a value
e O Se O S O r | Read_Background = 248, 248, 240
Write_Background = 128, 255, 255

1 # .. for buttons
O prOJeC Button_Background = 218, 218, 21@

I# Also show ideas for site-specific guidelines that
| # are required to make sense of the color names.

# Styling
Header_Background=77,77,77
%OAK RIDGE | seaLLaTio Header_ForeGround=255,255,255
National Laboratory | SOURCE

# llee alarm cnlnrs onlvy when wvou mean tn indicate an

Named font definitions

Entries in this file are read in sequence.
A later entry in the file can override

an earlier entry in the file.

In a production setup, this file may be constructed

'@'PreviouslyDefinedNamedFont

"Liberation Serif"

/4 by concatenating a generic file with a more specific file,
// and the specific entries would then override generic entries
A4 of the same name.

/f Format:

i

/f NamedFont['(' 05 ')'] = Family '-' Style '-' Size |

i

/4 Family: Font family name "Liberation Sans", "Liberation Mono",
{4 Style: “regular", "bold", "italic", "bold italic"

i Size: Font height in pixels

i 05: "windows", "linux", “"macosx"

i

A4 Leading/trailing spaces around each element are 0K, but if the font family
J4 1s "Liberation Sans", it has to be typed with just that one space between
/f "Liberation" and "Sans"

i

{/ Examples of named fonts

i

i Default = Liberation Sans - regular - 14

i Default Bold = Liberation Sans - bold - 14

i Header 1 = @befault Bold

i

{/ Speaking of "Liberation Sans"

/4 The display builder includes the "Liberation" fonts

4 from https://fedorahosted.org/liberation-fonts.

A/ Their use is encouraged because the resulting displays

A4 will always render correctly.

/4 When using other fonts, for example "Arial" on Windows,

{/ the font might not be available to a display builder

A4 runtime that is executing on Mac 05 or Linux.

/f Predefined fonts that this file could re-define

Default = Liberation Sans - regular - 14

Default Bold = Liberation Sans - bold - 14

Header 1 = Liberation Sans - bold - 22

Header 2 = Liberation Sans - bold - 18

Header 3 = Liberation Sans - bold - 186

Cammant = liharatinn Qanas — italir - 14



Widget Notes

» Text Enfry, Text Updafte:
- Set Format = String for “long string” waveforms. Default will show array.

e LED, Boolean Button, Checkbox

- Boolean PV
— Numeric PV 0 or not O (when "Bit" set to default of -1)
— Bit in a numeric PV (when "Bit" sett0 0, 1, 2, ...)

e Multi-State LED

— Enumerated or numeric PVs
— Defaults to using state values 0O, 1, 2, 3, ..

%OAK RIDGE | saktanon

National Laboratory | SOURCE




Widget Notes

« Combo Box, Radio Button:

— Best for enumerated PV: Enter PV name, done
— Alternatively, un-check “ltems from PV" and enter items

F
ltems 3 =
[tem A

[tem B

Item | C| |

ltems from PV &

AL IV | NEUTRON
ional Laboratory | SOURCE

%(N) AK RIDGE AAAAAAAAAA
at




Action Button

1.

Add ActionButton

2. Configure "Actions™ property, add "Open Display”

] Configure actions which open displays, write PVs etc.

Action Detai
g Add v

48 Write PV

2 Execute Seript

p# Execute Command
H Open File
(@ Open Webpage

Configure actions which open displays, write PVs etc.

i Open Other == Add = | Description:

ip p
1 Open Disply | ) .
= 3 Remove Display Path: | other.bob
R: e New Ta New Window

U L] b Wind Standal Wind
& Do Pane:
Ma me  Value cp Add
nnnnnnnnnnn
# Rem
all a
Cancel | | OK |

Cancel OK

3. Run: Clicking button opens the “other” display.

In principle, any widget can have ‘Actions’.
They appearin the widget’s runtime context menu.

But it’s not obvious to end users that for example a Label will have actions.

% OAK RIDGE g

National Laboratory | SOURCE



Screen Navigation

® Replace Mew Tab New Window

 Replace
- Suggested default.

— Allows back/forward navigation Qs
in web browser

100 % vl |-

— Minimizes number of open screens

e New Tab
- Opens in new tab o With “Replace”, can still use
— Allows specific Pane name - Context menu ETES'-'AZEZ:BULML T Ens

|_ pe Text Update

* New Window = o s e o) |

. . : g Text Update (Mew Window)
- Opens In new window |

— Control (38 on Mac) for tab
spaLLaTiOn —  Shift-Control for window

SOURCE

%OAK RIDGE

National Laboratory




Screen Navigation: Tabs

System 1l | System 2 | System 3 . Motor & _Lﬂg; Mot2
This is system 3 Motor 2 (Macro ‘M is set to Mot2)
E* -4.58 a.u.
Value: 0.00 a.u. . E Position: 0.00
11y}
3 Colors Readback: 0.00
E Select Tab
Tabs Navigation Tabs
Each tab is in-memory, same *.bob Tab is loaded from separate *.bob

. . when selected
o Appearsimmediately when selected

_ « May need a little fime to load
e Uses CPU and memory when hidden

« No CPU and memory when hidden

% OAK RIDGE g

National Laboratory | SOURCE




Macros

« Macros are passed into displays from
1. Enclosing Group or Tab Widget

2. Display

3. Embedded widget container or Action that loaded the display

4. Phoebus preferences

5. Environment Variables o SameO s

EPICS *.db files use $(xx),

e To use: $(NameOfMacro) > e Supot Do e ventions.
o Examples:

PV Name: $(PV) with PV=TheFullPYName

PV Name: Motor$(N) with N=1, 2, 3, ...

Width: $(WID) with WID=200

Visible: $(SHOW]) with SHOW=true




Macro Example sub.bob

“Motor $(N)”
. top.bob
1. Create display “sub.bob” N=] <ub.bob
- Label with text “Motor $(N)” N=2 “Motor 1"
—- TextUpdate with PV “loc://pos$(N)(10)" Seon
— ActionButton with PV Name “loc://pos$(N)(10)” FIRR0

and Action to “Write PV" value 20 | “Moftor 2"

- Copy that button, update to set PV to 30

2. Create display “top.bob”
— ActionButton with Action o open sub.bob with N=1
- Copy/paste the button, update to N=2

3. Execute top.bob, press buttons

#,OAK RIDGE | oo

National Laboratory | SOURCE




Macros
e Default values: $(MACRO=default)

Allows standalone testing position

without passing values into X Position | [sx=50)

display

e TO enter macro for Boolean | oiseey

isible vy

Press the “$" macro button !
Display ‘/._.

Select valid option Ll frue v |

from drop-down ... Off' Label
'Off' Color | Takse |

.. Or enter a macro Sy
visible | $(vISIBLE) - | &

%(N)ﬁﬂK RIDGE | et

ional Laboratory | SOURCE




Macro Fallbacks

When macro is not defined, falls back to

- Widget Properties
« Uses the internal property name shown in tool-fip of Properties view
« Note how tooltip is usually preset to “$(pv_name)\n$(pv_value)”

« Action Button has PV Name property.
It’'s not used directly as in other widgets with PV name,
but in “Write PV"” the PV name is preset to $(pv_name)

« Action Button text is preset to “$(actions)”

— Java Properties
¢ $(0s.name)

— Environment Variables

* $(HOME), $(USER)
3 OAK RIDGE | "

ional Laboratory | SOURCE




Predefined Macros

$(DID): Unigue display identifier, useful for per-display PVs
loc://x$(DID)(10)

$(DNAME): Display Name

%OAK RIDGE | saktanon

National Laboratory | SOURCE




GI’OUp Wldge'l' —Group 1 — Group 2

This is group one This is group two

COHTGinS O.l.her WldgeTS Value: 0.00 a.u. . Value: -1.00 a.u. .

Visual Effect:

— Border, Name

Practical Effect:

— Group can define macros for contained widgets
— Group can be moved, copied/pasted as one unit in editor

%(N)fK RIDGE | et

ional Laboratory | SOURCE




Group Widget

1) Add Group Widget

Ry ||y | B v - < >
* &) Group 1
Pt
@ BoolLED 3
0.0 Text Update_5 * Plots ~
A Label 18 ¢ Data Browser
Group 1 {# Image
{22 X/¥ Plot
.  Structure
B Array
Embedded

®] Group
Mavigation Tabs

[ Tabs

* Miscellaneous

2) Move other widgets
inside the Group

e

@ Web Browser

Active Group is
highlighted

%OAK RIDGE | saktanon

National Laboratory | SOURCE




Group Properties

widget
Type &) Group
MName Group 1
. Class DEFAULT -
* N O m e * . Macros [PV = 'sim://sine', TE...
Shown in border
X Position 0
° S . Y Position 91
“TY| e ) vy Width 227
Group Box"” for named border
Display
e Macros: Z g
. . Style Group Box v |18
Passed to contained widgets
Foreground Color . Text
Background Color [_] Background
Transparent 1%
Behavior
Actions Mo action
Rules 0 rules
Scripts 0 scripts
%OAK RIDGE | gaLLarion Tool tip
National Laboratory | SOURCE




Group Editing Shortcuts

{J) Execute Display

Create Group
]

=2 Replace with

2. Context menu “Create ..”

w7 Re-load Widget Classes

1. Select Widgets

1. Select Group R SEERERERLES .

2. Context Menu “Remove..”

i [ i {J) Execute Display
®] Create Group

=2 Replace with v
«" Re-load Display

«" Re-load Widget Classes

%(N)af\K RIDGE | et

ional Laboratory | SOURCE




Embedded Display

Hosts a complete *.bob file within a widget

Allows composing higher-level displays from smaller displays:
— Per-device *.bob
— Show multiple devices in one display

%OAK RIDGE | saktanon

National Laboratory | SOURCE




Embedded Display Example

1. Create display “sub.bob” (or use the one created earlier)

— Label with text “Motor $(N)”

| sub.bob
- TextUpdate with PV “loc://pos$(N)(10)"
“Motor $(N)”

2. Create display “main.bob”

- Embedded Display, File sub.bob, Macros N=1
- Copy/paste the Embedded Display, update to N=2

main.bob
3. Execute main.bob N=] N=2
sub.bob sub.bob
“Motor 1" “Mofor 1"

&O AK RIDGE SPALLATION

NNNNNNN

National Laboratory | SOURCE




Embedded Display Sizes

a) Embedded Display Size
- Size of the widget that will host the *.bob
- Defined by the widget Width and Height properties

b) Content Size
— Size of the *.bob
- Defined by that Display Width and Height properties

What if those sizes differe

#,OAK RIDGE | oo

National Laboratory | SOURCE




Embedded Display Resize Options

No Resize Size content Size widget
to fit widget to fit
content

Embedded
Embedded

Embedded

=Caontent shrink

X=No resiz =Widget grows

L4 >

v No Resize usudlly best. Scrollbars appear as needed.

Resizing results in odd font sizes or widgets that outgrow their initial space.

%(N)af\K RIDGE | et

ional Laboratory | SOURCE




EAEDER (=~ = Motor $(N)
Some Value:
o o | Write PV |

mor $(N] L : | Write PV | D Execute Display

«" Re-load Display

) Execute Display

w7 Re-load Widget Classes

'm Create Grou
ey P Size Display to Content

Edit Embedded Display

. Write PV
m= Replace with b
. Write PV & Re-load Display
w7 Re-load Widget Classes Motor $(N)

Some Value:
. Write PV
%OAK RIDGE | {3ssamon | Write PV |
National Laboratory ggﬂ;EgN e e -
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Top Resources

See Help, Preferences Listing

# Packa hoeb i

* ______________________

# T h File" d 1b

¥

# Format:

# uril | uri2,Display name £ uri3,Display name 3

top_rescurce s=examp;cs:f&l_main.bob?app:displav_runtimc,Example Display | pv://?sim://sine&sapp=prcbe, Probe Example pv:fﬁ?sim:fﬁsine&loc:fﬁxtlU}Eapp:pv_table.PV Table Example | http://www.google.com?app=web, Google

Start phoebus with Y-settings /path/to/my_settings.ini”:

org.phoebus.ui/top resources=/home/controls/displays/main.bob, Start Page |
http://controls.my.site/displays/main.bob, Start Page

— File system: Use NFS or ‘git pull’ 1o distribute files
— http: All users always see the same set of files

%OAK RIDGE

National Laboratory

SOURCE




Many Widgets and Properties

Compared to earlier EPICS display tools,
— Group Widget instead of Lines
— LED instead of Circle-with-changing-color
— Tab/Navigation Tabs instead of buttons, local PVs, conditional visibility,..

Display describes Meaning:
— Group of related widgets
— LED for binary PV, not circle that happens to change color

Files with meaning are easier to translate into the next tool

%OAK RIDGE | saktanon

National Laboratory | SOURCE




Widget Classes

e Instead of creating a Label with large font, define a “TITLE”
class for the Label

 Instead of creating an LED with Orange color, define @
"WARNING" LED class

¥ Widget classes

¥ One or more *.bof files, separated by ';

# Defaults to built-in copy of examples/classes.bcf
class files=examples:classes.bcf

%(N);RK RIDGE | et

ional Laboratory | SOURCE




Editing *.bct Widget Class Files

Slightly different editor behavior

Widget Classes X

]

[ | vl Bav||E v i 100% |~
A TITLE
A COMMENT TITL i e : -
SECTION This file defines widget classes.
. OMN_OFF * Graphics
@ WARNING COMMENT The ‘name’ of each widget defines the class. A A
Properties are marked to be included in the class re
A SECTION definition. ® Ellipse
A A Label
A -
A ON_OFF O [ Picture
WARNING % Dol
=. Polyline

= Rectangle
* Monitors

mm Byte Monitor

@ LeD

@ LED (Multi State)
= Progress Bar
¥ Symbol

Table
41 Tank

Checked Property:
Value becomes part
of class definition
%OAK RIDGE | $¢uLAmion

National Laboratory | SOURCE

Name Defines a widget Class:
‘WARNING' LED,
‘TITLE’ Label,

Widget
Type
Name
PV MName
Bit
Position

X Position
Y Position
Width
Height
Display
Visible
'Off' Label
'Off' Color
'On' Label
'On' Color
Font
_aund Color

Line Color

@ LED

WARNING

vl RGB(105,74,44)

v [ Attention |
- Include this property in definition of widget class?

)Xt -
|
. '



Using Widget Classes

Select Widget Class

e (s v | %] &2 ]|~ | Ny Properties |
My Display %
Widget
v Graphi A
Some Value: Some comment. rapes Type . —
A Arc Name LED
© Ellipse Class | WARNING /l - |
A Label PV Name DEFAULT
4P Polygon Position M
% =<2, Polyline X Position 130
B3 Rectangle Y Position 210
* Monltors Width 20
mm Byte Monitor Height 20
@ LcD Display
{J) Execute Display Visible v 18}
& Re-load Display Class Indi.co’ror: \Off Label Disabled:
& Re-load Widget Classes Property is handled by o Color ~a Cannot change the
class class-based property
re Display to Content
FEERELLS
] Tank 'On' Coler el .
Context Menu: 9P Text Symbol Font Default
Re-load classes in b o 1 Tawtl Irdate v || Foreground C... [ | Text -

case *.bcfis changed
while editing display




Class Details

o *.bcf files define widget classes
— Label of class TITLE uses font XYZ

« When editing a *.bob file, classes are applied.
Add Label, select Class TITLE:

— Fontis set to XYZ

- Can no longer change the font
— File is saved with font=XYZ, marked as “use_class”

e *bob files use widget classes, if they are defined.
Open a file with Label of class TITLE, and
a) TITLE is a known class:
Whatever that class defines is used. If it sets font=EFG, that'll be used.

b) TITLE is not a known class:
Using font=XYZ as saved in file.

%OAK RIDGE NNNNNNN
URCE

al Laboratory




Compare *.bctf and *.bob to *.css and *.html

*.bcft classes are similar 1o *.css style settings,
*.bob files are similar to *.html content

a) Have same *.bcf/*.css
- Display looks the same

b) Use different *.bcf/*.css
- Display looks as requested in my *.bcf/*.css

c) Have no *.bcf/*.css
—2>*.html turns info rubbish, lacking any description of what to look like.

*.bob display looks as seen by last person who edited it,
since the class settings effective at that time are in the *.bob file.

%Noaf&l( RIDGE | et

ional Laboratory | SOURCE




Rules

 [dedlly, use widgets’ built-in functionality
- Value of PV displayed in TextUpdate, LED, ..
— Alarm indicated via Border

« Sometimes useful to for example hide a widget, i.e. change
visibility based on a PV

— Rules can accomplish this

— .. But functionality may not be obvious to the next person who needs to
maintain a display

%OAK RIDGE | saktanon

National Laboratory | SOURCE




Adding a Rule
 Add TextUpdate widget My eapiay " = :

0.0 Text Update © QI = Y Position

* Display x
[T — = . .- - - o , T
A Label

S(. Y o R
Some Value: mm:ﬂramg Some comment.
g---pee

A Label 2 £ Arc Width 100
e Set PV to sim://ramp(0, 10, 1) el
Display
¢ p 4 ! A L?bel Visible 7 &
i P Font Default
4 Polygon

Foreground C... [l Text

« Open Widget's Rules ST

= Rectangle

Transparent o)
 Monitors
. bh . N mm Byte Monitor Format Default v |(18
e Add Rule, name it “Hide 0o s |
, .
@ LED (Muli State) Ehordlaits v )
e Horizontal Alig... |Left v |(18
Vertical Align... |Top -
by ,7~3 " J¥ Symbol @
o e e C V IS I e ro e r Wrap Words v @»
Table
Rotation Odegrees v |18
ﬂ Lenk Behavlor

3B Text Symbol Actions No action

* Add PV sim://ramp(0, 10, 1) i o

& Thermometer 0 sorints

° Ad d B OOl e O n | Edit rules for widget: textupdate Text Update
Exp reSSiO n Rule gn Add Property |D: |visible, [visible=true] hd Value as Expression

Hide
¥ Remove # PV Name Trigger =7 Add Boolean Expression Value = Add k-

bk O 8 R} i
pv > | 0  sim:fframpl0, 1... v pw0>8 3

e Un-check value

Duplicate

B Show Script

e Run

OAK RIDGE

SPALLATION ‘ Cancel OK
National Laboratory

NEUTRON
SOURCE |




Edit rules for widget: textupdate Text Update
|

Rules Detall

Rule o= Add Property ID: |visible, [visible=true]

Hide
3 Remove # PV Name Trigger sr Add

Triggered by at least one PV | 0 simiramp0, 1. |V
- May use additional non-trigger PVs

Duplicate

Expressions use pvO, pvl, .., pvStrO,
pvStrl, .. fo access PVs' values

Show Script

TN | @4 Script for Rule: Hid

Rule internally converted to Jython
— Use preview to debug

from org.csstudio.display.builder.runtime.script import PVULil

## Process variable extraction
## Use any of the following valid variable names in an expression:

» “else: .."” sefs property fo original value im0
##  pvStr0
##  pvSevl

## pvlLegacySevD [DEPRECATED]
pv0 = PVLUil.getDouble(pvs[0])

## Script Body
if pw0=8:
widget.setPropertyValue('visible', False)
else:
widget.setPropertyValue('visible', True)

% OAK RIDGE szt Cancel

National Laboratory | SOURCE




Scripts

o Scripts are attached to a widget

e Triggered by at least one PV
- May use additional non-trigger PVs

e Invoked with

— PVS|] — Array of requested PVs
- widget - The widget

e Script can

%OAK RIDGE |§
al Laboratory

Read & write the received PVs

Set widget properties

Locate other widgets in the display
Invoke any Java code in the product
Be very powerful

Resul’r |n an unmaintainable mess

NNNNN
SOC

 One Script Executor per *.bob file,
Runs in background thread

— Slow scripts do not block the Ul
— One script per display at a tfime
a) Many short-duration scripts
b) One that never quits



Rules vs. Scripts

e Both are in the end Jython code

* Both should be the exception.
Plain displays don't need them.
But can be powerful,
replacing separate custom Java/Python/C/C++ applications.

» Prefer Rules because they describe meaning, easier to
maintain

% OAK RIDGE [z
National Laboratory

SOURCE




When to use a script

e [t’'s simple, well documented, and tremendously improves the Ul

« Would be a one-of, specialized, hard to maintain, separate
application anyway.
With a script, at least its integrated intfo the operator Ul

Examples:
e Turn scalar PVs into loc://waveform for guideline in XYPlof

o Fill display with 50 widgets based on config file,
examples/template_and_script

o Add information from web service to display

% OAK RIDGE [z
National Laboratory

SOURCE




When not to use a scripf

e [t adds logic to the display that should be on the IOC

— Display should only display PVs and allow user to write PVs.
- Display must never do anything

 YOU have to ask for help implementing the script
— If you can't implement it, you can’t maintain if, either

Examples

e Openrelieve valve when pressure too high.
Ramp Power Supply.

- What if somebody closes the displaye Opens two displayse

* Wiggle something on the display

;!QOAK_IRIJI;;%PADTQT a video game

National Laboratory | SOURCE




BL4A User Motors ) () (x

[~ Sample & Detector
Destination Pos Current Pos Stop Motors
m m O SANGLE 0.5000 deg oso12deg @ | scan
U Samplex -8.9618 -8.9618 @ |scan
SampleX Mode
Beam Stop 0.0362 mm oosezmm @ | scan
Samplex->HexaX
Sample Changer Undefined ~ -87.0008 mm . Scan
d
. . . DANGLE 130000 deg 130015deg @ | scan
. . . DestmalionPas’.  [EurnlPos Destination Pos  Current Pos
S1HWidth 0.500 mm osormm @ |scan S1VHeight 30.000 mm 29998mm @ | scan
I O r O I I l ' I I I I I I < > WI S2HWidth 3.000 mm 2996mm @ | Scan S2VHeight 30.000 mm 30010mm @ | scan
S3HWidth 0.500 mm oscomm @ | scan S3VHeight 40.000 mm 40000mm @ | Scan
.
’ . [
_ Pressure  Pressure il Pt Destination Pos Current Pos
GOOD GOOD Bl
P [
2 RSlit4 -58.5160 mm s85165mm @ | Scan
!
@ BDetSlit 0.0438 mm oosssmm @ | Scan
Pressure b RDetslit -4,9926 mm 49927mm @ | scan
| = :

Air
Supply Vo4

PCOL
Pressure pressure

Pressure  Pressure .F’mssure

Soo GOOD  GOOD

Keep it Simple o

Hvo oo

“ARVO7

2

MANUAL
'pump o Pressure oz
CONTROL % 11E0Tor Pressure <ap, Pressure
UNKNO 7 w
GooD GooD
Leybold Screw
Line RPOS,

© PumpON

P

° Leybold Screw
Line RPOS5.
Pump Maintenance (RP) ——————————————
Current Running ~ Alarm Sefpoint _Maintenance. e
(Hours) Require if RED _
a¥ QE
° RPOL 25 8000 [ ]
RPO2 2 8000 g 1 £
RPO3 2 8000
RPO4 2 8000
RPOS 128 8000
RPOG 127 8000

Pump Maintenance (TMP) ———————
Current Running~ Alarm Setpoint I
(Hours) Re

T™POL 2204 8000
T™PO2 2 8000

RPOT 3244 8000

2. Enter Label’s Text or ==

RP10 3245 8000

TMPO3 26 8000
TMPO4 2 8000

W . d | ’ | v N '
i 6 8 10 12
¥ Q (LAngstrom)
Min CalcQE  Enabled
i TOF Fiter Max TOF Fiter
Detal
TOF Min TOF Min
Mint Profies Detai
TOF Range 16,600 TOF Range 1660
L]

Delta E (meV)

Xy rQE
Min Max Mean Total Total +/- Rate Min Max Mean Total Total +1- Rate
signal 1 363 116.194 22774 150911 oels signal 44 8996 778156 105051 324116 oels

Background [ 1425 71161 160824 401029 oels Background 6 2090 182.778 24675 157.083 oeis

SB 0000 0.255 1633 0142 0001 0.000 sB  7.333 4304 4.257 4.257 0.030 0.000

- Data i [ QI Axes & ROI Position

Total Counts 4890418 oels ROIStrt  ROISize start End Bin Size
Proton Charge 4.0063559E-1 C Qsignal 4265 Qaxis  0.0000 139396 0.0697

Beam Power 1402537 Watts. E Signal 0.000 00 EAXis -80.0000  80.0000 0.8000

Data Collection State Idie Q Background

OAK RIDGE ﬁ;’ﬁ%;’gﬂ“” DataCollecionPause  NotPaused EBackground 15,

National Laboratory | SOURCE
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