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Display Builder

Builds on ideas from
Very compatible with CS-Studio ‘BOY’

Operator Interface Editor and Runtime

EPICS edd/dm, medm, edm, ..

Started ~2015 in CS-Studio/Eclipse, now in CS-Studio/Phoebus

BL4A User Motors v
Phoebus (on bl12-dassrv1.sns.gov)
- samiple & D File Applications_ Window__Help
&) (FieEmvser) (itossia conrl) [Fsbel (Fumes
inati Stop Motors
Desunanon pDS Curren! PUS p File Browser TOPAZ | BL12 Dashboard X
SANGLE 0.5000 deg 05012deg @ | sScan @ | momeicontron || & 100%
v &bl12 ~Main Detector X/Y Plot (4x4 1)
SampleX -8.9618 -8.9618 . Scan v e tmp Beam Power (kW) [ a0583KW
SampleX Mode » 20188 Primary Shutter. Q
Beam Stop 0.0362 mm 0o0362mm @ | scan R i s secondarySuter. @)
mplex->Hex fs chopper2_30Hz.scn o
= 5 quisition Software Status
Sample Changer Undefined ~ -87.0008 mm 0 Scan & chopper2_60Hz.scn -
S ot Data/Reduction Statu:
DANGLE 13.0000 deg 13.0015 deg . Scan f chopper3_60Hz.scn ~Proposal Information
» & demo Proposal #: IPTS-21677
£2 g5dH.plt Proposal Title: Commissioning-TOPAZ
£ g5av.pit
— Slits - Colli ¢ gSuH.plt Team Members: SXW.FCT.FTEJIU
W osuipi (XCAMS/UCAMS)
Destination Pos Current Pos i & nEDFileReplay.bob [ Run
Destination Pos ~ Current Pos G retrasing Scan Status idie il o —— e
S1HWidth 0.500 mm 0.501 mm . Scan S1VHeight 30.000 mm 20.998 mm . Scan pvaPyTest.py RS L. o T Reset ROl Position | ROI 238375 v/ show
pvaPyTest.py.orig Run Number: 21017
S2HWidth 3.000 mm 2006mm @ |scan S2VHeight 30000 mm s0010mm @ |scan setpvpy Fun Time 05115
- i Dsys Total Neutron Counts: 20017036
S3HWidth 0.500 mm 0s00mm @ |scan S3VHeight 40.000 mm 20000mm @ | scan test b Count Rate countsis)
B Total Proton Charge: (4585 C.
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 Scan R T g e [ee s
LSlit4 -1.0092 mm -10145smm @ | scan RSlit4 -58.5160 mm -s85165mm @ | scan 1031007 SO n/20 . Ll e e Aloctsy
103 09:45:09  /tmp/20. % R 00:02:02 09:47:12 end Aborted
TDetSlit 0.0539 mm 00s21mm @ | scan BDetSlit 0.0438 mm oo0assmm @ | scan 102 09:4058  Amp/20. 4 > = 000226 09:4325 -end- Avorted
) ) 101 09:39:11 Ampr20. a x 000108 09:4020 -end Aborted
LDetslit -0.1279 mm -01276mm @ | Scan RDetSlit -4.9926 mm -49927mm @ | scan e s = e ey (e =
99 09:33:13  /tmp/20. x EER 00:02:57 09:36:11 end Aborted
98 09:26:30  /tmp/20. x N 00:04:16  09:30:47 end Aborted
(7092602 fmoi20 > m—00:01:35  09:25:38 - end- Avorted
Scan Server Heap: 66.8 / 1024.0 MB (6.5 %), Non-Heap: 87.5 MB.




Same Tool, different Results
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Examples: SNS Accelerator

Sep 13, 2018 10:56:05

SNS Central Control Room

V

Power on Target

1398 kW

Foil Image 937 Turns Energy: 1010 :Iev Rep Rate Beam To
g ! 1B BChoR 59.9 Hz Target
st Target Image SNS E&RF Main Monitor Pusen e
:N £.09/13/18 10:56:48[ 1] [ click LEDS for Detail 1377.20 kW
R Rep Rate avaitaitey [T
f o 599Hz o @ QOO0 O®G® OGO ’ . O)
§o 200 41;0 mmft;o ;?.:lr;:“A Ru:::i::::sm:wg% M°"- . . . . - - - - - - -
Shutter Status RTBT30 Beam Size e MEBT Amplifers - - - - - - - - - -

12-Hr Power on Target Recent Downtimes
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- i i i i i | | | i 7
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o i i i i i i i i i 2018/09/12 13:21:46 2018/09/12 13:22:37 - - . . . . . . . ’ . . .
e | 15 : 00 (o]
= ! ) ) i H ! ! | ~-{~®-7---7---7- Ring Mag EKick08_CT fault
i i i i I . . . | i
| ! 2018/09/12 13:10:16 2018/09/12 13:14:01 - - . .
N 0.1 [o7]
o (o] [sao] ® @ ® oo @
i
ooy . Camerslcetiin) | [CwesT] Latest MPS Fault -
- | Camera Select |
e e 4 ] Sep 13 2018 10:48:32 RFQ_LLRF:HPM1:FPAR_MEBT_BS
o ! ovent ] Chain Chassis (Col, Row)
ed i veriay
s | | ) MEBT RFQ_HPRF1A (1,8) -
FNPE S| RS B Primary Lamp I 150 -
: ; primary insta-View IET E&RF Systems
I | Secondary insta-view [EZH E&RF WIKI -
Em 3 catibrate [T E&RF Systems
<N - i Mobile View,
| b BEEN
b 1 Neutral Density Filter -
— = ; Primary Secondary
HPRF Main HVCM Main LLRF Main -

T ﬁ‘r T 1

Amptuie )
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Primary Camera Image: st::’; _—:: sm'::: _—::
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More Accelerator Examples

Created by Operators:
[scCrecsicoo 1%
-----------

CCG01001 CCG02001 CCG03001 CCG09001 CCGMMI CCG11001
1.43E-7 petail: 7.25E-8 9.20E-8 ) .ﬁ 8 ) 7 petatls| ! 115-1 Details| C lﬁ-l 2 m-" 7.04E-7 pe oe s 1.72E-6 pet
CCGO01101 CCG02101 CCG03101 CCG04101 CCG05101 CCG06101 CCG07101 €CG08101 CCG09101 €CG10101 CCG11101
2.73E-10 Details  1.03E-10 details| 9.74E-11 petails 9.49E-11 petails  5.78E-11 Details  1.63E-10 petails| 7.15E-11 Details  6.82E-11 Details  9.02E-11 details  9.84E-11 vetails I.I.'E-ﬂ.

CCG02201 CCG03201 CCG04201 CCG05201 CCG06201 CCG07201 CCG08201 CCG09201 CCG10201 CCG11201

CCG01201
2.56E-10 [vetails  8.66E-11 vetatls| 6.64E-11 petatts| 1.09E-10 petatts| 9.95E-11[petails  2.04E-10 [vetails| 8.40E-11[vetaits  1.11E-10 oetatts| 7.79E-11 vetatls  8.32E-11 [petat1s  6.78E-11 etatls|

601301 CCG02301 CCG03301 CCG04301 CCGO5301 CCG07301 CCG08301 CCG09301 €CG10301 CCG11301
| 2.246-12|oecatts] | 1.15E-10/oecatis] | 1.316-10 [oetats] | 8.72E-11 oetaits) | 7.50E-14 oetasts | 9.41E-11 oetasts]  1.20E-10(oetals|  1,3BE-10[0ecails] | 6, 66E-14 oetasls | 8.15E-11oetasts 7. 70E-11 [oecsits

1P01001 IPO1501 PO2001  IPO2501 IPOX01 P01 IPO4O1 1POdS01 IPGS001  IPOSS01 IPOSO01  IPOGSDL POO1 PO7501 P01 IPOSO1 I1P0S001  PO9501  IP10001 IPWS01  IP11001  IPL1501

6.89E-9 4.98E-10 4.18E-10 4.85E-10 5.79E-10 5.11E-10 4.12E-10 4.21E-10 4.99E-9 1.01E-8 4.91E-10 4.84E-10 6.04E-10 3.90E-10 4.43E-9 4.69E-10 4.52E-10 2.47E-10 3.15E-10 1.28E-9 5.78E-10 5.74E-10
(_open | Open | | Open | | open | | Open | | open | | Open | [_open | | Open | Open | | Open | | open | | Open | | open | | Open | [_open | | Open | | Open | | Open Open | | Open | open
[close) MB01 [Close) [Close| MBO2 (Close] (Close) MBO3 [Close (Close| MB0d [Close [Close) MBOS (Close] (Close) MBOG (Close] [Close| MBO7 (Close| (Close) MBO8 (Close) (Close) MBO9 [Close) (Close) MB10 [Close) (Close) MBIL (Close

| Reset | [Reset | Reset.

dis- dis-

abled abled|
=== = ==
Ramo. Ramp.

[sc va e s ] [c va vpre Lims ]

TT10
2452 degC

o1 01 D) 01 o1 01

QHO0 QDO LWwo1 QD02  LW02 QD03 Lwo3  QDo4 LWo4 QD05

o1 01

QHI0 Q10 QHI1 Qvil

1853  4.497 7.000 4.835 7.500 4.497 8000 3.881 8.500 4112 3.726 3.653 4042 3941
ON ON N ON ON ON ON ON OoN ON ON ON ON 0 ON o ON ON ON
OFF OFF OFF OFF OFF OFF OFF OFF OFF OFF: OFF. OFF OFF OFF OFF! OFF OFF OFF OFF!

STANDB| [STANDB] [(STANDB] [STANDB] [STANDB| (STANDB] (STANDB) [STANDB] [STANDB) [STANDB STANDB STANDB STANDB [STANDB) [STANDE STANDB] [STANDB] STANDB] [STANDE

DCHO1 ~ DCV01 DCH02 DCV02 DCHO5 DCV05 DCHO6 DCV06 DCHO9 DCV09 DCHI0 DCV10  Lwil

17.287 -0.003 -0.000 -0.001 0.000 0.001 0.001 <0002 0.000 <0.001 -0.002 0.001 0.001 0.000

2014120 15020 o100l o coll 0.5 <o HEE EED BT EED ac. NI MDD NOER XD NED
ON ON ON ON ON < > ON ON ON oN] | ¢ > ON ON ON ON ON
OFF OFF OFF OFF OFF' OFF: OFF OFF. OFF. OFF! OFF OFF. OFF OFF

STANDB | |STANDB | |STANDB 6 |STANDB |STANDB iSelels‘ STANDB | | STANDB | |STANDB | STANDB LSE‘LN(SJ STANDB | |STANDB |STANDB 6 |STANDB | STANDB

Created by Controls Engineer:

=

navwogif | CCL RCCS Overview X

“an | on war
| Interlocks |

CCL1 Cool
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&
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= m
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Examples: SNS Beam Lines

Pressure  Pressure Pressure Pressure

GOOD Coub)

[Mode: Target Power:  1398.96 kW Charge: 2.309E-5C Energy: 1010.228 Mev Rate: 59.9 Hz

BL-1A USANS—— ~BL-1B NOMAD - BL-2 BASI! BL-3 SNAP  BL-4A MRef - BL-4B LRef

@ shuter @ shuter @ shuter @ shuter @ shuter @ shuter

@-Run Run @ run die @ run e @ run ide @ run e

@ scan Running @ scan Finished @ scan Finished @ scan Aborted @ scan Finished

HEIR Main Main Main Main Main
. 10 Chopper, . 70 Chopper, . TO Chopper @ choppers @ | choppers
@ /| choppers

. ‘Vacuum
® res @ res @ res ®  res @  pes @  pes

Air
Supply w04

~BL5CNCS———— BL-6EQ-SANS—— ~BL-7 VULCAN - BL-9 CORELLI [ BL-10 VENUS [ BL-11A POWGEN— - BL-118 MANDI—— pressure fomn | EoED Prassure PCOL L core pressure

@ shutter @ shutter ® shuteer ® shuter @ shutter @ shutter . CEEmD

@FRun Rin @FRun R @run de @FRun R @FRun R @FRun Rin GooD &2ED Soop % WSEZW® Gooo  Goop

@ scan Running @ scan Running @ scan Finished @ scan Paused @ scan Running @ scan Running Klrvio RV09 e WS Goop w>‘oz )

! Pressure
: ; ; ; . . PUMP
Main Main Main Main Main Main CONTROL &%) 1160 Tor pressure | | g Pressure
. Vacuum . Detector . Vacuum UNKNO &7 C
- — GOOD GOOD

Pump Mail (RP) © PumpON © PumpON
@O res @O res O res O res O e ®  res Current Running ~ Alarm Setpoint _ Maintenance Pressure cg g ° - g ’ gt iéa Pressure
(Hours) Require if RED L6E2To % ) Blower © Blower 63

GOOD © Warming © Waning
© Error RPO5S RP06 ¢ Error

@ | choppers @ choppers . Choppers @ | choppers @ | choppers @ choppers
@ o cnopper @ o cnopper themros |/ ) =
)|

rBL-12 TOPAZ BL-13FNPB——— BL-14BHYSPEC—— BL-15NSE——— BL-16BVISION—— BL-17 SEQUOIA—— -BL-18 ARCS ——— RPOL 2 8000
@ shutter @ shuter @ shutter @ shutter @ shutter @ shuter ® shuter RPO2 26 8000
@ run e @Run Run @ rRun e @ run e RPO3 2 8000

GOOD

@ scan Running @ scan Running @ scan Aborted RPO4 2 8000 Global Vac Alarm @
Main Main Main ~ Main Main XIY Plot. - QIE Plot
@ Choppers . Choppers ‘ Vacuum ‘Vacuum
. TO Chopper Choppers Choppers

@ | Detector/inED

@ pes ® s @  pes @  es [ ] @  res 1PPS

ace || CMF | NCL | Gatewavs | ODH |

|— SEC s
Single Crystal Planner g
Energy: 25.000 mev  Sample Rotation Angle min: ';
3
a
Energy transfer: Sample Rotation Angle max:
Create Scan ‘ | Tab.Scan
Sample Rotation Step: A L
N (updates tmp/crystal_plan_scan.csv) -
Lattice Parameters [A]: i
o
1
3.96 1
3.96 1
4
15.50 F 6 8 10 12
I Q (UAngstrom)
4
” 1! Min 0 I I
Lattice Angles [deg]: 4! " Calc Q2 Ensbled
okt [z TOF Filter Max 1000 TOF Filter
G Detail
90.00 1 TOF Min 0.200 TOF Min 0.200
= Min0 Profiles Detail
90.00 < 1. TOF Range 16.600 TOF Range 16.600
|
90.00 Sad oo
>4 7 XY ROI - QIE ROI
= 1] &£ i
€Ctors u, v: o IS B Min Max Mean Total Total +- Rate Min Max Mean Total Total +/- Rate
. Signal 1 363 116194 22774 150,911 Oels Signal a4 8996 778.156 105051 324116 Oels
1.00 0.00
an S Background 0 1425 71.161 160824 401.029 Oels Background 6 2090 182.778 24675 157.083 Oels
0.00 0.00 S/B 0.000 0.255 1.633 0.142 0.001 0.000 siB 7333 4.304 4.257 4.257 0.030 0.000
 Data Collectis - QIE Axes & ROI Position Detail
Total Counts 4890418 Oels ROIStat ROl Size Start End Bin Size
! ! ! ! ! ' signal 8 1.067 Axis  0.0000 13.9396 0.0697
T T T T AT T T A T T T AT T T T T T AT T T hTTT Proton Charge Z00CISS0ETC) Qs e
i i Y X X Q»Illf [uA;w 0 20 30 4.0 BeamPover T E Signal 0.00¢ 7.500 EAxis -80.0000  80.0000 0.8000
OAK Min. sample angle --- Data Collection State Idle Q Background 2.13 1.067
National Data Collection Pause ~ Not Paused E Background S0 (£
Max sample angle Grid




Froscrtes| 98 Szar Woritor| % BL1LE Zample Ze-tzring 5

rCentering Control & St

R Slenn * Nens iz
[ ] =
If Iq 1 Iq |1 q Staius Ca Loation Covoke
O e e O I e X O e S b0 — o E:-
WY Pos 538 aw
actve @ e @[ Setings | far
Pgies -
No centering mode. Can freely *®
ra-pasmaon crosshairs.
>o
o
Camera s LED =d
sar Sop 8000 Hr *
Camea Siate Acquirs ;3_
800 [\ Css i X-HarYRiNn \MEnR -
Fle Edit Search Run CSS Window Help =4

I I E S LT - a— -

LED s () 118

[ e Scan Editor ccss §-
4. Navigator £ a%”"ﬂ[ﬁmsplaym =0 Wileo ¥ eae Canela Espet | T TTT—T T T T T A REERE]
is era 3 16 230 30 AT FOT 510 I EAD 830 A0 a2 i
amera Control Posit e i x
f Z;:?:‘:s[::rl:'zz?:r;] Exposure Time (5) ::t:rm :e::bm :1‘ = j ;M:ve,:g _— e Save PEG Imege Sam pla Pasitianing Mators
B able imm  [B3Imm o .
Binning
e shortaxs  goomm  [OOMM_ .| @ @ @ s FieFat hmgd (= ] Base110156imm () Ssmosd 669 mm [*]
data ADC'Spead Long Axis 1325 [525mm. .| ® @ @ s
& DF = ° " - g Aasez 103765 mm @ smowr mn [
A Shutter Mode Auto S Large Rotation T. 90.0deg 00 deg . .| ® @ @ =)
It Camerastate  Idie Detector Table 2250 mm  [PZ50TM L | @ @ @ o Enablea Tle hane M — Base3103793mm () Samoes 5773 mm [*]
4 20130108_Turbine_CT_0180_000.000_0000.fits O start ] SmallRotation T. 1814 deg [BL4GET. .| @ @ @ v Mest e Inde 2 2 Omega 73.0010 dag D Bl C1150dsg [«
& 20130108 _Turbine_CT_0180_000.650_0001.fits CameraVert.  700mm  [0.0mm Beoe == Sttab s St Anpoal 1w ! i ‘
& 20130108_Turbine_CT_0180_001.300_0002.fits — so BT il 121 out [EEERER
o 20130108_Turbine_CT_0180_001.950_0003 fits Motor Guide
4 20130108_Turbine_CT_0180_002.600_0004.fits Cooling
o 20130108_Turbine_CT_0180_003.250_0005 fits Cooler - Lift Table
20130108 _Turbine_CT_0180_003.900_0006.fits Temperature smaller - Short Axis [
= Gyl = . Propasal/C. SE De: 2. Align Sample | 3. Collect Data
: 20130108 Turbine_CT_0180_004.550_0007fits Status Stabilized at set pc LARGER + Short Axis Ll S e
20130108_Turbine_CT_0180_005.200_0008 fits * Long mis + Long Axis
& 20130108_Turbine_CT_0180_005.850_0009.fits | | ~Advanced——————— I+ Ll Select Sample & Set File Name
o 20130108 _Turbine_CT_0180_006.500_0010.fits | Full Control (simulated) | Current Sample: Gd Loaded Cement Switch Sample
3 20130108_Turbine_CT_0180_007.150_0011fits ———— 7 Scan [Camera scan
& 20130108_Turbine_CT_0180_007.800_0012.fits c i
o 20130108_Turbine_CT_0180_008.450_0013 fits :]ﬁ|e 1/0 Configure stat End 182 Step 0650
20130108_Turbine_CT_0180_009.100_0014fits 800 1000 1200 1400 1600 1800 2048 Device D Small Fot Tabis File name: DF
& £
4 20130108_Turbine_CT_0180_009.750_0015 fits General Camera Xhis . B ) Wi - -
& 20130108_Turbine_CT_0180_010.400_0016 fits posure [[B0000 Delay [Dlsec ¥ Simulate Sul Name: Marchl6_2018 (optional) .
o 20130108 Trbine. CT_0180_013.050,0017.fits File Path  [ome/controls/cgld/data/Tuesday/Turbine_4_CT = Directory [Fomejcontrols/cgIa/aataz] " 1 Weld Pte | = Cubotd |
- - 1.0260_01..950 9037 = | »G
:znlzmoa_‘mfnme,m_olan_o11.700_0015.ﬁts ZE(N:HEN 1“:/:‘:‘3';" a 2:‘;7’20130109 S File name ffurbine_CT [ 5 —— - d Flile Comgue  Sompls | Scan Pomts | Mosgh Scans - Sotup | Buugh Scams - Eacite | Rough Scams - Agply | Expanment Scan | Scon Statin
20130108_Turbine_CT_0180_012.350_0019 fits st File Name  /home/controls/cgla/data/Tuesday/Turbine_4_( _Turbine_CT_( Align Sam Using the Saved F .
3 20130108 _Turbine_CT_0180_013.000_0020 fits Andor Message e Scan Active @ 9 P 9 Instrument Motion Axes WILD PLATE DAS Test fay lg
i 20130108_Turbine_CT_0180_013.650_0021.fits | coriis 3 JdataneTs- . 5.Gd_TeP_top_ 5] te Iy 1z
= o e . .
& D] e Please go to tab 2 to manually align a sample. Align Using File Motion Axis L] E‘ Sy S‘ L] I-.‘ >
m 1130109_Turbine_CT_0180_181.350_0279.fi “ D‘ 'i 3, 2 = =
% Outline 53 = otor Direction Negative d Negatve ‘ m_ﬁ ¢
An outline is not available.
Collect Sample Data Current Position 1849 2876 3536 F"-
1 Console {2 Scan Monitor 23 Rotation Start Angle: 017 Sample Origin 5230 2756 4000
Created Name state % Runtime  Finish | Command Rotation End Angle: 181,00 Sample Coordinate System Vectors
12013-01-08 17:54:24 Rotation Scan: Turbine_CT TFinished - OK__ | 14:35:06 | 08:29:31 - end - P y - >
12013-01-08 17:38:07.] Rotation Scan: Turbine_CT_test I Finished - OK i 100:15:35 |17:53:42 - end - Rotation Step Size: 0.34 x 'I iz
Scan Server Memory: [l 25.1 MB /1744.0 MB (14 %) Number of Images per Step: 1 =+ Delta-Weld(+) 100 020 0.50
Exposure Time: 40,00 sec Collect Data Delta-Thickness(+) 040 100 040
« Delta-Length(+) 042 -0.60 108
" GACaSIAIOHC - Stat
P————— Collect Open Beam Data . : b "
/data/IPTS-19969/raw/df/March16_2018/20180316_DF_0040_8315.tiff Sample Attenuation Reflection Q Direction (Delta-Thickness) Negative I‘
Proposal Information Write OK Move Sample Away Collect Open Beam Data 2 R ——
Proposal IPTS #: 19969 If move manually: please follow the Number of images: 10 y A Attenuation Coefficient (1/cm) 079
g Log (Newest Message At The Top) shutter operation procedure. Sample Dimensions
Proposal Title: Neutron imaging Addng additional [TEMS number 55126 Plate Thickness (mm) 600
Studies of a Nuclear Addng additional ITEMS number 55122 Delta-Weld Extent + ( ) 20,00
1onal numbe! a- xten’ mm
RS S e Collect Dark Field Data (Optional)
Addng additional [TEMS number 55120 Delta-Weld Extent - (mm) 40.00
Team Members: BLS:BENNYPD:HGZ:JI:K Addng additional TEMS number 55120 Please follow the shutter operation Collect Dark Field Data W
OCANSCANS) I Adding additional TEMS number 55120 procedure to close the shutter first Example Point
. Addng additional ITEMS number 55120 Number of Images: 20
Clearing additional ITEMS number Delta-Weld 0.00 b 5230
Submitted Scan. Scan ID: 6152 Delta-Thickness 0.00 sy 2156
Setting folder to /data/IPTS-19969/raw/df/March16_2018
Message Board Submitted Scan. Scan ID: 6151 Delta-Length 0.00 srs 4000
ing rto - aw, chl6_; =
HIGH FLUX | SPALLATION Setting folder to /data/IPTS-19969/raw/df/March16_2018
ISOTOPE NEUTRON [il:mwe Submitted Scan. Scan 1D: 6150 Feset Camesa
National Laboratory | REACTOR | SOURCE Message Tme: Mar 03, 2018 17:31:26 Stop Motors and Scans Auxiary Settings . . ,.3D View
d e wne Cvt Deng Zoawn Shil Deng)



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 Main Application Toolbar
Menu Window, Show Toolbar

- Applications, Display, Examples, Install Example Displays

(

TO b (= v || File Browser | Greetings | Logging Config || Probe || PV Tree
Hover mouse, Sl . c
open Context Menul 00% |~ DISplOy RUﬂflme TOOlbOr
Close Display Builder Examples g:hon’rex’lr_(\ger}u V\l/kI?dOW,
Information Widgets ey / lele leizelr
'"""d“cf“’" Graphics Monitors Controls Plots Structure Miscellaneous N OVi gOf e b a Ck /f OrWO rd
Properties Label Text Update Text Entry XIY Plot Group Web Browser OISO V|O A”‘Leﬂ', AH-_nghf CUI'SOF keys
. Classes Picture LED Toggle Buttons Image Embedded Clocks
EXO m p I S D IS p | a y Macros Polygonlline Byte Monitor Action Buttons Data Browser Tabs Fishtank Zoom
Push any of the buttons Nevgaion Tabs fo view large control room displays on
Scripts Table Combo Box Array Offlce Comprer
Enablement Gauges Radio Button
Meters File Selector ® "Main' Information
Symbols Knob & Print...
A Thumb Wheel (5] save Snapfshot... Con-l-ex-l- Menu
Press buttons to see seb-dlsplays. V . _4: Send Email... De.l.oils ChOnge W”,h Widge.',
Note you can also navigate between buttons via <Tab> key or <Shift> and cursor Keys, ¥ Send To Log Book... on Wh i Ch menu Was II’]VOked

then press <SPACE> to activate button.
= Show Toolbar

£7 Full-screen
&: Open in Editor

<" Re-load Display

HIGH FLUX | SPALLATION
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National Laboratory | REACTOR | SOURCE




Send PV to other Tools

Context menu opens other tool with PV

* Data Browser X

|9<_/&‘rt—@@ek€'v%¢z =
-0.00 a.u. , 3;
(@ 'Text Update4' Information §
-0.00 ,
Copy PV to Clipboard =
-0.00 a.u. 3_

{2 Data Browser 5

-2.23E-13 ¢ & PV Table
-222.93E-1 k‘ PV Tree 3-

sim:/lsine [a.u.]
OIO

-1.0

PV Ndme: sim://sine Search | 3-
{ " loagho | 109515 103520 103525 103330 103335 103540 10334
Value: 4.755282581475438 | 20180914
Alarm: MAJOR - HIHI
Time Stamp: 2018-09-14 10:33:25.854354000
Metadata: Units : a.u.

Format :0.123456789
Range :-5.0..5.0
Warnings: -3.0 .. 3.0
Alarms :-4.0..4.0

HIGH FLUX
ISOTOPE
REACTOR

SPALLATION
NEUTRON
SOURCE
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Open Existing Display In Editor

o Context menu can open any display in Editor

01_main X Main X
Display Builder Examples T ~ A P
@ ichion Buten. Display Builder Examples o =
Informat @ 'Main' Information its @ Action Button_25 e Widgets v Graphics ~ | Type @ Action Button
————— & Print Action Button_9 RENER] [BEERY | A Arc Name Action Button
Introduc cs Action Button_10 gﬁ@&@g Graphics M | | @clipse Class DEFAULT -
| Save Snapshot... — i
—_— [.m] Save Snapshot — @ ActionBution 6 Properties Label A Label Actions Introduction
. o
Propert (. send Email... abel ‘ @ Action Button_26 T —
————— g A Widgets Classes Picture
T :f Send To Log Book... W‘ A Graphics EAANRAEREES Sttt 4 Polygon Text $(actions)
: Macros Polygon/line <. Polyline Position
@ Action Button_1
] Show Toolbar 4 X Position 0
S @ Action Button_8 Acti B3 Rectangle
Macrc ., gon/line \ ACIONS -
777 [7 Full-screen _— Action Button_17 ~ || monitors Y Position 80
EEE— - N B i Scripts mm Byte Monitor it
Actiorlz: Open in Editor A Mor.mors Width 120
@ Action Button_2 P @ LeD Height 26
: " Re-load Display @ Action Button_3 @ LED (Multi State) Display
Scrip! @ Action Button_20 o bR Visible v £0)
— @ Action Button_34 —
Zeimnol Font Default
Enablement | @ Action Button_35 AC Symbo
S e Aetion Bationsar 2 s 7| @ Table i iccearctndcolon u e
'
Instruments X
© —Accelerator
| g - 2
R | |7M0de. Target Power:  1400.20 kW Charge: 2.308E-5C
°® |
| z ) |
OWI I O O S re I I I O e I e S l 900 @ Download remote file : BASIS

shutter
Do you want to download

| https://webopi.sns.gov/webopi/opi/lnstruments.opi o

HFIR intoalocal file so you can edit it?

No Yes
IPPS |
OAK RIDGE HIGH FLUX | SPALLATION
ISOTOPE NEUTRON 2l - - -
%Nmmal Laboratory | Reackar | Soumes |—BL 5 CNCS BL-6 EQ-SANS BL-7 VULCAN 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

L Save & Execute the Display

Display X

Properties

ot~ g | Hi~ w0%x | v| (O
A Label
My Displa =
A Label 1 y p y widget -
0.0 Text Update B ¥ Graphics A
bel 2 Some Value: Isim://sine) Some comment. L (0 T pon
A Label. ™ A Arc Name Text Update
© Ellipse Class DEFAULT v
A Label PV Name sim://sine
&3] Picture Position
4 Polygon X Position 100
Main Editor Area <. Polyline Y Position 50
Select Widgets — Width 100
Move, resize widgets — e 7:
v onitors
Ctrl-C, V, X to copy, paste, delete (38 on Mac)
mm Byte Monitor Display
@ L0 Visible v 5
@© LED (Multi State) S Refaut
e« Progress Bar Foreground Color I Text
2 Symbol Background Color [ | | ReadBackground
v ||| @ Table Transparent '@}
< > MMl cormai Nafault - | (@)Y
HIGH FLUX | SPALLATION
%OAK RIDGE ISOTOPE | NEUTRON
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© Widget Palette

EdiTing O DiSplOy Drag widget info editor

_or'_

Selecting Widgets 1) Select Widget Type

2) Draw rectangular
area in display

a) Click single widget
b) Ctrl-click to add widget (8 on Mac)
c) Drag ‘rubberband’ around widgets

d) Click or Ctrl/ 38 click in widget list

Display X
[ = = -5 . o
A Label
A Label_1 My Display
Widget A
0.0 Text Update o v Graphics 7%
s Some Value: (| BrwiEne Some comment. xype e
A Label A Arc Name Text Update
@ Ellipse Class DEFAULT -
A Label PV Name sim://sine
&3] Picture Position
4 Polygon X Position 100
<. Polyline Y Position 50
3 Rectangle Width 100
¥ Monitors Height 20
i i mm Byte Monitor Display
Quick Edit -
@ L0 Visible v E63
Double-click widget to @ LED (Multi State) || PO Dofault
O) Edit text of Label « Progress Bar Foreground Color [l Text
b) Edit PV of WldgefS that use a PV ¥ Symbol Background Color [ ReadBackground
] Table Transparent 18
< 2 Yl Earmat Nafanlt v (&Y
HIGH FLUX | SPALLATION
%OAK RIDGE ISOTOPE | NEUTRON
National Laboratory | REACTOR | SOURCE




Suggested Setup for Editing

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

« Open Applications, Utility, File Browser
— Set it fo your top directory

— On file browser tab, open context menu, “Split Horizontally”, then “Lock Pane”

e Menu Window,
Save Layout As..

_ “Editing”

« Menu Applications,
Display, New Display

- Create new file
in your top directory

HIGH FLUX | SPALLATION
%OAK RIDGE ISOTOPE | NEUTRON
National Laboratory | REACTOR | SOURCE

<

File Browser

a [k/DispIayBuiIderTraining I = =

G Ui _avie.uuu A
s monitors_tank.bob
& monitors_textupdate.bob
» (= matt
-l my_new_display.boh
» (= pic
» (= plots
&l plots_databrowser.bob
{27 plots_databrowser.plt
& plots_image.bob
& plots_image_ioc.bob
& plots_image_log.bob
& plots_xy.bob
P (= pva_server_ramp
» (= pvaccess
» (= python
& screen_A.bob
s screen_B.bob
& screen_C.bob
» (= script_util
» (= scripts

| scripts_python-vs-jython.bc v
>

Display X
A Label
A Label_1 My Display
t Update
A La

File Browser

Set to your “top” di
Locked.

Edit vs. Run

a) Double-click to run.

b) Right-click, Open With

rectory.

.., Editor

nment.

v Graphics

A Arc

@ Ellipse

A Label

&3] Picture
4 Polygon
<. Polyline
= Rectangle

¥ Monitors

mm Byte Monitor

@ LD

@ LED (Multi State)
= Progress Bar

}¥ Symbol

Table

1] Tank

3 Text Symbol

0.0 TextUpdate

»

Widget A
Type display

Name Display

Class DEFAULT v
Macros (1

Position

X Position 0

Y Position 0

Width 800

Height 600

Display

Background Color [] Background
Behavior

Actions No action

Rules 0 rules

Scripts 0 scripts
Miscellaneous

Grid Visible v O3
Grid Color = Grid
Horizontal Grid ... = 10



Keep It Simple

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

3. Done , .
Basic Number: -4.76 a.u. ||
Disconnecting channel: J<snm//|nterm|ttent> """""" :
R L L 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
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Extend the First Display - o [Oremen| - = o

My Dlsplay A~ || i Linear Meter A~ || widget £
EJ] Meter Type 0.0 textupdate
kit "
° D e g d TeX'I' U p d d 'I'e fro m Th e Some Value:  <sim://sine> Some comment. =0 Progress Bar Name Text Update_1
= Table Class DEEAUETE v
=
pOleTTe q""_r-np(l_l-o_lfl;_ b \ 31 Tank PV Name @
TR . woo b e o Position
- Enter PV name “sim://ramp(1, 10, 1)". d ;”ext”pda‘e X Position | 150
M Thermometer
Note PV hame aufo-completion YPostion | 110
popup' ame [ sim:/framp(1, 10} ]
sim://ramp(1, 10, i *Display & = B8 | O Properties R ¢ Y < 08
Simulated PV = A ~ | [Foaget ,\
sim://framp(min,max,update_seconds) My Dlsplay s Tank Type < bool_button
sim://framp(min,max,steps, update_seconds) Some Value:  <sim:/sine> Some comment. 0.0 Text Update Name Boolean Button
4 Thermometer Class DEEAULT -

¥ Controls AN
PV Name loc://test

« Add “Boolean Button” B e ne Sacknsoiy |, —

tl <» Boolean Button

Position
- PV name “loc://test” ooy ¥ CheckBox X Position | 150
3 Combo Box Y Position 150
e Add “LED”
. =i Display & = B || Properties R ¢ v = 0
- PV name “loc://test”. _ D,y |’ T (i |
1 1 Ispla olygon Widget
Note name in PV History. dtmsiantd — e @l
Some Value:  <sim://sine> Some comment. Bl Recta Name LED
ngle
o Class DEFAULT v
o Execute the display
<sim:/framp(1,10,1)> mm Byte Monitor oL QC ”teSt
- Toolbar Button or Context Menu 5 @ Gauge
o Off UUEK ) LED Position
osition 280
%OAK RIDGE HIGH FLUX | SPALLATION ) LED (Multi State) X Posit
National Laboratory IRSE(?\T(?I'PCI)ER QSHEEEN




PV Names

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

* some pv name
- Typically same, since “ca://" is the default
e sim://sine
- Simulated PV. See auto-completion hints

e loc://x(4)
— Local PV. See auto-completion hints

e pva://x
— EPICS pVvAccess

LLLLLLLLLLLLLLLLLL
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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
— Controls 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

HIGH FLUX
ISOTOPE
REACTOR

SPALLATION
NEUTRON
SOURCE
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v Graphics

A Arc
A Label

4) Polygon
Rectangle
¥ Monitors

mm Byte Monitor
@ LED (Multi State)
3¢ Symbol

1] Tank

0.0 TextUpdate
v Controls

Action Button
(¥ Check Box
File Selector
¢ Scaled Slider

@@ Spinner
¥ Plots
v Data Browser
{2 X/Y Plot
w Structure
B Array
®] Group

(3 Tabs

@ Ellipse
Picture

= Polyline

@ LcD

= Progress Bar
Table
3 Text Symbol

& Thermometer

Boolean Button
® Combo Box

(® Radio Button

2 Scrollbar

Text Entry

{4 Image

Embedded Display
Navigation Tabs



Create Widgets via Drag/Drop from other Apps

Email with list of PVs¢ poieren

— Drag that text into
D iS p | O y E d iTO r To: I Kasemir, Kay; s buttons to see sub-displays.

1 @ 1attachment you can also navigate between buttons via <Tab> key or <Shift> and cursor keys,
- e e C WI g e y p e T press <SPACE?> to activate button.

fred@google.com Mark Gauges Knob

Thu 9/13/2018 2:52 PM

Thumb Wheel

Text-To-Widget Mapper X
HE: Select the widget(s) to be used with the following text:
SomePV1 SomePV1
| love the new Display Builder! ;:” 1 L SomePV2 o
Everything in my life is suddenly so much better!! :EE :“ SomePV3
Can we add a display for these PVs?
Widget(s): [ TextUpdate Widgets v ]
. SomePV1
U p p O r e . SomePV. Cancel ‘ OK ‘
SomePV3)

Text - Label ks ’

Text - PV Widget
Image File - Picture Widget
*.bob File > Embedded Display Widget

HIGH FLUX | SPALLATION
%OAK RIDGE ISOTOPE | NEUTRON
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MO n|pU|O'I'|ng W|dge'|'s { Show Coordinates
|

Snap to Grid

o . = v
Widget List A Label =
. Distribute
Select widgets A Label 1
Rename Widgets Alabel2 | O______ | D
| View/change theirorder. . @ LED Some Value: |GEXED Some comment.
I |
0.0 Text Update t - Group :
v & Group Ci i:]
@ Boolean Button ! :
0.0 TextUpdate : ‘ @ off | :
""""" |
e SERED
O . o ju
Selected Widgets Tracker
Move or resize selected widgets
%OAK RIDGE | [ | Seassenon
National Laboratory | REACTOR | SOURCE




Properties

Display Properties

Widget
. . - displa
Click on display background to select b e
no widget for editing overall display e m—— 2
properhes Macros (]
Position
¢ NOme X Position 0
— Shown in Tab g onnic :
Width 800
e NMAcros Height 600
. . . . Display
- Used by O” WldgeTS Iﬂ ThIS dlSplCIy Background Color D Background
Behavior
° Gnd SiZe Actions No action
- Can aid with placing widgets :“"_”'t —
Cripts SCripis
Miscellaneous
Grid Visible v &
Grid Color [] Grid

Horizontal Grid Step Size 10

HIGH FLUX
ISOTOPE
REACTOR

SPALLATION
NEUTRON

OAK RIDGE
% SOURCE Vertical Grid Step Size 10
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[ ) [ ]
Widget Properties
Type 0.0 TextUpdate
Name Text Update

Class DEFAULT v

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

X Position
Y Position 50
e Search
Height 20
. o Display
— To find desired property v s
Font Default
Foreground Color | Text
® P v N O m e Background Color [] ReadBackground
. . Transparent 13}
— Most important property for most widgets - @
Precision -1
Show Units v O3
Horizontal Alignment Left v |(18F
Vertical Alignment Top v | (18§
. N Wrap Words v 18}
Details depend on the widget type ar
Behavior
Actions No action
Rules 0 rules
Scripts 0 scripts
Tool tip $(pv_name)$(pv_value)
Alarm Border v @'
Interactive @'
Miscellaneous
X QAKRIDCE |issias | Bnst™ = ;

SOURCE
Border Color [ | Text




Common Widget Properties

Defaults tend 1o be reasonable:
— Format with precision set by PV
— Show units provided by PV
— Alarm-sensitive Border
— Fetch Items (Combo, ...) from PV

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

Still, can be adjusted as needed for the display.

HIGH FLUX | SPALLATION
%OAK RIDGE ISOTOPE | NEUTRON
National Laboratory | REACTOR | SOURCE

Properties

Widget
Type

Name
Class

PV Name
Position

X Position

Y Position

Width

Height

Display

Visible

Font

Foreground Color
Background Color

Transparent

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

0 scripts
$(pv_name)$(pv_value)

v

(=]

EONEC

EOME ML LN



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 Color
Transparent
Format

Precision

Show Units

Horizontal Alignment

Vertical Alignment

Wrap Words

Ratati

Text Update_4
DEFAULT

sim://sine

191
351
170
20

v

l

Default

| Text

| ReadBackground

Default v
-1

v

Left v

Top v

v

Position

X Position 191

Y Position 91

Width 170

Height 20

Display

Visible v &
Font Default
Foreground Color [} [ Text

= S — E——

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

Style: Regular

Example Text

-

Fonts Families
Liberation Sans
Liberation Serif
Libian SC
LiHei Pro
LiSong Pro
Lucida Bright
Lucida Grande
Lucida Sans

Lucida Sans Typewriter

Size: | 14.0

Preview

Cancel

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

Predefined Colors

[l DISCONNECTED

B Grid

[l Header_Background
Header_ForeGround

Il INVALID

Il MAJOR

B MINOR

o
i oK
Bon

Read_Background
ll sTop

W rext

R el e el

Color:

Red:
Green:

Blue:

Alpha:

Custom Color

M Black

o I
o N
0 -
255 M=

original

default

Cancel



Configuring Named Colors, Fonfts

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

# Widget classes

# One or more *.bcf files, separated by ';'’ ‘e e T
# Defaults to built-in copy of examples/classes.bcf p Named colors
class_files=examples:classes.bcf

| color.def ~

# Format:
# NameOfColor = red, green, blue [, alpha ] |
PreviouslyDefinedNameOfColor

# Named colors . # with values in 0..255 range.
# One or more x.def files, separated by ';°’ # . o
# Defaults to built—-in copy of examples/color def # Whenever possible, use named colors in displays

# instead of arbitrary red/green/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 ';' 0K = @, 255, @

# Defaults to built-in copy of examples/font.def  |HWoR = 253, 128, ©

MAJOR = 255, @0, ©
font_files=examples: font.def INVALID = 255, @, 255

DISCONNECTED = 200, @, 200, 200

# Default color for text
Text=0,0,0

# Default color for 'active'
ActiveText=255, 255, ©

text that's being edited

# Display background
Background = 255, 255, 255

# .. for widgets that read/write a value
eO Se O S O r Read_Background = 240, 240, 240
Write_Background = 128, 255, 255
°
# .. for buttons
O p rOJ e ( Button_Background =

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

= 210, 210, 210

# Styling
Header_Background=77,77,77

%OAK RIDGE |}iGH Frux | seaLLATION Header_ForeGround=255,255,255
National Laboratory | REACTOR | SOURCE

# llse alarm cnlnrs onlv when vou 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

by concatenating a generic file with a more specific file,
and the specific entries would then override generic entries

of the same name.

Format:
NamedFont['(' 0S ')'] = Family '-' Style '-' Size | '@'PreviouslyDefinedNamedFont
Family: Font family name "Liberation Sans", "Liberation Mono", "Liberation Serif"
Style: "regular", "bold", "italic", "bold italic"
Size: Font height in pixels
0S: "windows", "linux", "macosx"
Leading/trailing spaces around each element are 0K, but if the font family

is "Liberation Sans", it has to be typed with just that one space between

"Liberation" and "Sans"

Examples of named fonts

Default = Liberation Sans - regular - 14
Default Bold = Liberation Sans - bold - 14
Header 1 = @Default Bold

Speaking of "Liberation Sans":

The display builder includes the "Liberation" fonts
from https://fedorahosted.org/liberation-fonts.

Their use is encouraged because the resulting displays
will always render correctly.

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

// the font might not be available to a display builder
// runtime that is executing on Mac 0S or Linux.

// Predefined fonts that this file could re-define
Default = Liberation Sans - reqular - 14

Default Bold = Liberation Sans - bold - 14

Header 1 = Liberation Sans - bold - 22

Header 2 = Liberation Sans - bold - 18

Header 3 = Liberation Sans - bold - 16

famment = liharatinn Qans - italir - 14



Widget Notes

» Text Entry, Text Update:
— 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 iIn a numeric PV (when "Bit" setto O, 1, 2, ...)

e Multi-State LED

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

LLLLLLLLLLLLLLLLLL
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Widget Notes

« Combo Box, Radio Button:
— Best for enumerated PV: Enter PV name, done
— Alternaftively, un-check “ltems from PV" and enter items

N
ltems 3 -

Iltem A

Iltem B
Item ‘ C| ’

ltems from PV O3

LLLLLLLLLLLLLLLLLL
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Action Button

1. Add ActionButton
2. ConflgureAchons prope_[_’ry, add "Open Display”

. Actions . eO® . (:Actions

{ Configure actions which open displays, write PVs etc. Configure actions which open displays, write PVs etc.

Re
BW
. - I b Wind Standalone Windo
»@ Execute Script ATRY i
@ Execute Comman d {1 D I
|
Open Fil Macro Name I < Add
Open Webpage | ‘Entername>  <Entervalue>
¥ Remove
Execute a Il actions as one Execute a Il actions as one
C | OK c oK |

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

In principle, any widgef can have ‘Actions’.
They appear in the widget’s runtime context menu.
But it’s not obvious to end users that for example a Label will have actions.

SPALLATION
NEUTRON
SOURCE

HIGH FLUX
ISOTOPE
REACTOR
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Screen Navigation

® Replace New Tab New Window

e« Replace
- Suggested default.

- Allows back/forward navigation a:
iIn web browser

100 % v C:l v

— Minimizes number of open screens

« New Tab
- Opensin new tab « With “Replace”, can sfill use
— Allows specific Pane name - Confext menu |gesmedentl [Smmcam

| @ 'Action Button2' Information

___ & Text Update

|
» New Window = o v v

. . | §& Text Update (New Window)
— Opens in new window :

— Control (8 on Mac) for tab
seaLLaTON - Shift-Control for window

SOURCE

%OAK RIDGE

HIGH FLUX
) ISOTOPE
National Laboratory

REACTOR




Screen Navigation: Tabs

System1l | System2 | System 3 Motor 4 _:::::; Mot2
This is system 3 Mo (Macro ‘M’ is set to Mot2)
E -4.58 a.u.
Value: 0.00 a.u. . E Position: 0.00
a
L Colors Readback: 0.00
[
8 Select Tab
Tabs Navigation Tabs
Each tab is in-memory, same *.bob Tab is loaded from separate *.bob

. . when selected
o Appears mmediately when selected

. « May need a little time to load
e Uses CPU and memory when hidden

« No CPU and memory when hidden

HIGH FLUX
ISOTOPE
REACTOR

SPALLATION
NEUTRON
SOURCE
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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
» To use: $(NameOfMacro) T O

SNL and shell use ${xx},
so we support both conventions.

« Examples:
PV Name: $(PV) with PV=TheFullPVYName
PV Name: Motor$(N) with N=1, 2, 3, ...
Width: $(WID) with WID=200
Visible: $(SHOW) with SHOW=true

LLLLLLLLLLLLLLLLLL
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Macro Example sub.bob

“Motor $(N)”
. top.bob
1. Create display “sub.bob” N=1 SUb.bob
— Label with text “Motor $(N)” N=2 “Motor 1"
- TextUpdate with PV “loc://pos$(N)(10)” S
— ActionButton with PV Name “loc://pos$(N)(10)" R0

and Action to “Write PV" value 20  “Motor 2"

— Copy that button, update to set PV 1o 30

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

3. Execute top.bob, press buttons

LLLLLLLLLLLLLLLLLL
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MacCros
« Default values: $(MACRO=default)

Allows standalone testing position

without passing values info X Position [ [s(x=50

display

e TO enter macro for Boolean  oseey

Press the “$” macro button vieile Y
Display / -

Select valid option pikE frue v |

from drop-down ... i e |
'Off' Color | fals'e |

.. Or enter a macro Display
Visible $(VISIBLE)| v (185

LLLLLLLLLLLLLLLLLL
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Macro Fallbacks

When macro is not defined, falls back to
— Widget Properties

» Uses the internal property name shown in tool-tip 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
o $(0s.name)

— Environment Variables
$(HOME), $(USER)

%OAK RIDGE NEOTRON N

al Labor:

SOO




Predefined Macros

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

$(DNAME): Display Name

LLLLLLLLLLLLLLLLLL
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GrOUp WldgeT —Group 1 — Group 2

This is group one This is group two

COHTCI]HS other Widge’rs Value: 0.00 a.u. . Value: -1.00 a.u. .

Visual Effect:

— Border, Naome

Practical Effect:

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

AAAAAAAAAA

HHHHHHHH
4 OAK RIDGE | et | Setisst
National Laboratory | REACTOR | SOURCE




Group Widget

1) Add Group Widget

) - Ci.., - E - - &) »
v &) Group 1
@ BoolLED_3 -
0.0 Text Update_5 v Plots A
A Label 18 {27 Data Browser
Group 1 {# Image
¢ X/Y Plot
alaép . ¥ Structure
= 'g & Array
Embedded

® Group
Navigation Tabs
[ Tabs

¥ Miscellaneous

@ Web Browser

> v

2) Move other widgets
inside the Group

v

Active Group is
highlighted

SPALLATION
NEUTRON
SOURCE

%OAK RIDGE

National Laboratory

HIGH FLUX
ISOTOPE
REACTOR




Group Properties

widget
Type ®] Group
Name Group 1
N . Class DEFAULT v
* O m e ) . Macros [PV = 'sim://sine', TE...
Shown in border
X Position 0
° S-l-yl . Y Position 9N
b e ’ " Width 227
Group Box"” for named border
Display
* Macros: - s
. o Style Group Box v @
Passed to contained widgets
Foreground Color ||} Text
Background Color [ ] Background
Transparent 03
Behavior
Actions No action
Rules 0 rules
Scripts 0 scripts




Group Editing Shorfcuts

(D Execute Display

Create Group
»

=2 Replace with

2. Context menu “Create ..’

| «" Re-load Widget Classes

1. Select Widgets

1. Select Group B T alllllllll

0

| —Group 1 :

2. Context Menu “Remove..” | |1
Ci' """"" [  Execute Display

'®] Create Group
== Replace with ’
«" Re-load Display

%OAK RIDGE «* Re-load Widget Classes ‘

al Labor:
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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

LLLLLLLLLLLLLLLLLL
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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=1 N=2
sub.bob sub.bob
“Motor 1" “Motor 1"

%OAK RIDGE | Her FLux ‘ AAAAAAAAAA
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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

LLLLLLLLLLLLLLLLLL
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Embedded Display Resize Options

No Resize Size content Size widget
to fit widget to fif
confent

Embedded
Embedded

Embedded

=Content shrink

X=No resiz =Widget grow

< b

v No Resize usually best. Scrollbars appear as needed.

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

LLLLLLLLLLLLLLLLLL
0K RIDGE | ksigi™ | st
ACTOR | SOURCE
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Embedded Display Editing

) Execute Display

'® Create Group

_ Edit Embedded Display
. WiitePV

=2 Replace with

' Write PV ) «" Re-load Display

«" Re-load Widget Classes

SPALLATION
NEUTRON
SOURCE
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Motor $(N)

Some Value:

. WitePV

‘ Write PV ’

) Execute Display

«" Re-load Display

«" Re-load Widget Classes

Size Display to Content

Motor $(N)

Some Value:

. WitePV

. WitePV




Top Resources

See Help, Preference Settings

# Package g.p b i

* ______________________

# Top resources to show in "File" menu and toolbar

B

# Format:

# uril uri2,Display name 2 uri3,Display name 3

top_resources=examples:/01_main.bob?app=display runtime,Example Display | pv://?sim://sine&app=probe, Probe Example pv://?sim://sine&loc://x (10) &app=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’ to distribute files
— http: All users always see the same set of files

HIGH FLUX | SPALLATION
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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

LLLLLLLLLLLLLLLLLL
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Widget Classes

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

e Instead of creating an LED with Orange color, define a
“WARNING" LED class

# Widget classes

# One or more *.bcf files, separated by ';'

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

LLLLLLLLLLLLLLLLLL
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Widget Classes X

A TITLE

A COMMENT TITLE

@ WARNING COMMENT

A SECTION

A

A ON_OFF

A -
WARNING
<

3 OAK RIDGE [1gis | ssiion

National Laboratory | REACTOR | SOURCE

Editing *.bcft Widget Class Files
Slightly different edifor behavior

i v 100 % v

This file defines widget classes.

v Graphics
The ‘name’ of each widget defines the class. A Arc
Properties are marked to be included in the class
definition. @ Ellipse

A Label

&3] Picture
4) Polygon
<. Polyline
=3 Rectangle

¥ Monitors

mm Byte Monitor

@ LeD

@ LED (Multi State)
e Progress Bar

1Y Symbol

Table
41 Tank

Checked Property:
Value becomes part
of class definition

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

, IS A

Widget
Type
Name

PV Name
Bit
Position

X Position
Y Position
Width
Height
Display
Visible
'Off' Label
'Off' Color
'On' Label
'‘On' Color
Font
_-ound Color

Line Color

@ LeD

WARNING

vl RGB(105,74,44)

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

....... ks
] v



Using Widget Classes

Select Widget Class
H % - (& - )(E (=) [ W poeties
My Display &
widget
Some Value: Some comment. plin st Il Type @Lc0
A Arc Name LED
@ Ellipse Class ‘ WARNING 7 | »
A Label PV Name DEFAULT
; o @ off o | [3] Picture Bit  ON_OFF
4 Polygon Position m
% <. Polyline X Position 130
&3 Rectangle Y Position 210
¥ Monitors Width 20
mm Byte Monitor Height 20
@ LD Display
 Execute Display Visible v O3
< Re-load Display Class Indicator: 'Off' Label Disabled:
o Re-load Widget Classes Properfy B neineiee) by 'Off' Color ©B RrGs(105,7 Lo chonge the
class class-based property

e Display to Content

] Tank 'On' Color o
Context Menu: ||| 38 Text Symbol Font Default
Re-load classes in > e 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”

o *.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

al Labor:
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Compare *.bct and *.bob to *.css and *.html

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

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

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

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

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

SOO
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Rules

 |[deally, 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 1o
maintain a display

LLLLLLLLLLLLLLLLLL
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Adding a Rule

* Display X

L3 A Label =
« Add TextUpdate widget ATl MyDisplay
0.0 Text Update . Value: 8<_’_-/_/D""D . ~ Graphics .|| Y Position 50
A Label 2 ome Value: D_s:lr_n; %MB ome comment. A e Width 100
: @ Ellipse Height 20
+ Set PV fo sim://ramp(0, 10, 1)
abel
* ’ ’ = Visible v £63
icture
Font Default
Pol
O W.d .I. b R | .Soh9on Foreground C... [l Text
Polyline
* p e n I g e S U eS 2 Foly Background C... |:| ReadBackgro...
B3 Rectangll
e Transparent
¥ Monitors
° 0 ° 1) mm Byte Monitor Format Default v
o Add RUle nO' I 'e I-I- Hlde @LeD Precision -1
I ..
@ LED (Multi State) SliErins v
e Horizontal Alig... |Left v
bk ° . 1 )( Symbol Vertical Align... [ Top v
« Select "visible"” property T
| Table
Rotation 0 degrees v
ﬂ e Behavior
. 3B Text Symbol Nctions No action
‘S .
o dd Pv SII I I.//rOI I lp(O, ] O, ] ) 0.0 TextUpdate Rules
& Thermometer Serini
| [

) Ad d B O O | e G n | Edit rules for widget: textupdate Text Update
Exp re SS i O n Rule & Add Property ID: |visible, [visible=true] v Value as Expression

Hide

bk pvo>8 " | ¥ Remove # PV Name Trigger =p Add Boolean Expression Value 4= Add

| ; 0 sim:/framp(O0, 1... v pv0>8 @

e Un-check value

Duplicate

| B Show Script
e Run

HIGH FLUX | SPALLATION
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| Edit rules for widget: textupdate Text Update

Rules Detall

Rule 4 Add Property ID: |visible, [visible=true]

Hide
¥ Remove # PV Name Trigger g0 Add

Triggered by at least one PV | \ o st | [
- May use additional non-trigger PVs !

Duplicate

e Expressions use pvo, pvl, .., pvSirO, |
pvsSirl, .. to access PVs' values ‘

B Show Script

W | ## Script for Rule: Hid

Rule internally converted to Jython
— Use preview to debug

from org.csstudio.display.builder.runtime.script import PV Uil

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

e “else: ..” sets property to original value i Do
##  pvStrO
## pvSev0

## pvlLegacySev0 [DEPRECATED]

pv0 = PVUtil.getDouble(pvs[0])

## Script Body
if pv0>8:
widget.setPropertyValue('visible', False)
else:
widget.setPropertyValue('visible', True)

HIGH FLUX
ISOTOPE
REACTOR
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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 Labor

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 IN an unmaintainable mess

SPALLATION
SO 0 NEUTRON
RCE

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

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



Rules vs. Scripfts

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.

e Prefer Rules because they describe meaning, easier to
maintain

% OAK RIDGE [srgt | sor
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When to use a script

e It’'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 infegrated into the operator Ul

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

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

o Add Information from web service to display

LLLLLLLLLLLLLLLLLL
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When not to use a scripf

|t adds logic to the display that should be on the |OC

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

e You have 1o ask for help implementing the script
— If you can’t implement it, you can’t maintain it, either

Examples

« Open relieve valve when pressure too high.
Ramp Power Supply.

- What if somebody closes the displaye Opens two displays?

« Wiggle something on the display

LOMR I’s nc‘D’r a video game
K RIDGE | s6roee™ | Neomron

National Laboratory | REACTOR | SOURCE




ummary

Display Builder is powerful
Editor and Runtime with
many Widgets, Macros etc.

Keep it Simple
. Add a Widget

. Enter Label’s Text or
Widget's PV Name

3. Done
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GOOD
o

Pressure

GooD

Pressure

Curtent Running  Alarm Sefpoint
(Hours)

RPO1 25 8000
RP0O2 26 8000
RPO3 2 8000
RPO4 2 8000
RPOS 128 8000
RPOS 127 8000
RPO7 £ 8000
RPO8 0 2000
RPOS a2as 2000
RP10 3245 8000

Maintenance
Requite If RED

Pressure  Pressure

GooD

Air
Supply Wod

 e2Te

GooD

Pump Maintenance (TMP)

Current Running ~ Alarm Setpoint.
(Hours)

TMPOL 2000
P02 2
TMPOS 2
RO 2

8000
8000
8000
8000

=9
Pressure pressure
Pressure
w GOOD  GooD -
GooD

—Sample & Detector

BL4A User Motors

Destination Pos ~ Current Pos Stop Motors
SANGLE 0.5000 deg 05012deg @ | scan
SampleX -8.9618 -8.9618 @ |scan
‘ S SampleX Mode
Beam Stop 0.0362 mm oos2mm @ | scan |
- SampleX->HexaX
Sample Changer Undefined ~ -87.0008 mm . | Scan
DANGLE 13.0000 deg 130015deg @ | Scan
 Slits - C
Destination Pos Current Pos Destination Pos Current Pos
StHwidh QR osormm @ [Scan|  sivHeight 30.000mm 20008mm @ | scan
S2HWidth 3.000 mm 2996mm @ | scan S2VHeight 30.000 mm 30010mm @ | scan
S3HWidth 0.500 mm osoomm @ [Scan|  savheight 40.000 mm 40000mm @ | scan
Slits -
[Pressural [Pressure Destination Pos Current Pos
GooD
RSlit4 -58.5160 mm s85165mm @
BDetslit 0.0438 mm oossmm @
RDetSlit -4.9926 mm -49927mm @ | Scan

&

Pressure

11E0Tor

v
Re

l

IKNO

GooD

Pressure

Pressure s .

wes
Ty
Goop
Leybold Screw
Line RPOS,

© PumpON

F

rQE
g

20

[

s
t
:

20

Proton Charge 4.0063559E-1 C
Beam Power 1402537 Wats
Data Collection State Idie

Data Collection Pause  Not Paused

E Signal

E Background

QBackground 2,134

Qsignal 4

ki TOF Filter Max
Detai
TOF Min 0200
MinO Profies Detail
TOF Range
Xy FQE
Min Max Mean Total Total +/- Rate Min Max Mean Total
sgnal 11 363 116194 2277 150911 oeis sgnal 44 8996 778156 105051
Background o 1425 71161 160824 401029 oeis Background 6 2090 182778 24675
sB 0000 0255 1633 0142 0.001 0.000 sB 733 4304 4257 4257
Data - QIE Axes & ROI Position
Total Counts 4890418 oels ROIS@art  ROISize Start

QAXs  0.0000

EAxs  -80.0000

4 6 8 10 12
Q (UAngstrom)
0 CalcQE  Enabled
000 TOF Filter
TOF Min 0.200
TOF Range 1t
Total +1- Rate
324.116 oeis
157.083 oels
0030 0000
End Bin Size
13939  0.0697
800000 08000




