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BOY - Best OPI, Yet

Operator Interface Editor Runtime
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(= pictures s 0.0 Text Update Widget Type Tank
(= scripts =
= W,dpets U % Meter Behavior LinkText
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2 .pydevproject Level HI 800
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2011-06-15 12:15:11 INFO: Welcome to Best OPI, Yet (BOY)! - Font Default
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Similar to EDM, MEDM, SDS, DM2K, but possibly better
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Example: ITER

Control System Studio (ITER) i

{& RF Units Supervision

[,ﬁ RF-ICH1-RS1 &2 I,&j CommonQperationalStates

i& ITEROperationalStates |

Sequence Conirol

Conirol Mode:

ENTRAL v

RF Source RF-ICH1-RS1

ON

CY-CRC

w

RF Power SeiPoini

w wmow

w

w

w

w

Fower Injected at 41 = = 2.00 MW

| ON

CZ-CRC

Simulation Mode:

RF-ICH1-RE51:BDC1 1 3-JT-CF

Number
. e 2
Low Power 0 iHE 25—
Countdown 40 o RF-CH
T o = High Power Siale
(=L | on (=L | on (=Ll on REICH1 Rrs1'HVA11
INERCEET RF-ICH1-RS1AHF11-JZ-CRC B e
CLICY-CRC CZCRC TH/CY-CRC CZCRC CY.CRC CZCRC
NotReady ON ON ON | ON ON | on
CY-CRC CZ-CRC IM/CY-CRC CZ-CRC VS/CY-CRC CZCRC ON ON
Ready
CY-CRC CZ-CRC
StartS
arntSequence Combin
RF-ICH1R
WaitForlnit
Pre-SeqChecks ON | ON ON | ON
C CL/ICY-CRC CZCRC TH/ICY-CRC CZ-CRC
FinalPrep ON (=L
- = CY.CRC CZCRC ON ON ON | ON ON ON
Run High Power Siage
o 3 || IMICY.-CRC CZCRC  VSICY-CRC CZCRC SYCRC  CZCRC  RFJCH1-RS1:HVA12
d B RF-ICH1-RE1:AHF12-JZCRC
AfterChecks
Low Power
RF-ICH1-R
1 ON OM
STOP RF-ICH1-R51:BDG123-IT-CR
CY-CRC CZ-CRC

RF-ICH1-R51:AHF11-)Z-CRC & RF-1CH1-RS 1:AHF12-)Z-CRC

o
. Fault

Transieni
. Discon nacked

Inactive

Execute v

RF-ICH1-RE1-CMEBE-1:JT-CRC

Source Siate
i orl.

r NotReady I_
r Ready I_
r Initialising f
I_ Initialised

‘lj Executi d

I_ PostChecks [

Source Fauli -{>FF
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E
=
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MW 2011-07-20 2011-07-20 2011-407-20 2011-407-20
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L33 RF-ICH1-R51:80C113-)T-CAC & RF-ICH1-AS1:B0C123-JTORC - RF-1CH1-R51-CMB-1:FCRC
MW
MW
MW [ T T T T T T T T T
2011-07-20 2011-07-20 2011-07-20
MW 15:37:38 15:32:00 15:20:00

011 13:40:01
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SNS 0 ti V% Power on Target
Examples: SNS W%;\i 954.41 kW

Ramp/Beam On Beam Gate Avg Current Max Current Rep Rate

50 774 850 21.8 mA 43.7 mA 599 Hz

PW On Flavor 1 I-Dump Charge

1200 7EI7

e Top-level displays created s 44 _ASET.C -

5 403
h E
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mremie

j |
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Time
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10003 3 3
Magnetism  Liquids PR I NN N M RIS M Sl S 253
snn—E 2 —E
EQ-SANS VULCAN 700 3 153
5500 E 1 %
400 3§ 0 3
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- 100 3 .
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Examples: SNS

%% Control System Studio (SMS) (== =]
File Edit €55 Window Help

MEE 83 E- B i i@ e 0n v e 7 [ OPI Runtime

i TestBench £2 . [/ ReadBack Test | =0

Card A (0x0) | Card B (0x080000)

SNS Timing Receiver Test Bench

ScratchPad 0xCC ﬁxCFA?l 0xCFAGD
ScratchPad 0xD0 ﬁxCFA?l 0xCFAGD
ScratchPad 0xD4 ﬁxCFA?l 0xCFAGD

—Board Infor

Board ID SMNS Timing Receiver VME Board V2325 Board Rev - Base Address 0x0
Firmware Version FW v 0coc Date 02 24 2011 Board SN 0:0 Geog Address 0x8

Event # DelayTurns Delay 1/64th  Delay Time ;;;z:h\:l\f::ﬁ‘h Pulse Width Enable  Inverted ]ér?ahlfli Manual

0-255 0-65535 Turn 0-63 us 0-262143 Time us Output  Output Output Fire
ci[EN IE E oow [ owow i
coEN E E oow [DEEE om0
chs N EN B owwo  [mEEN oom B M M
cra[ioml [EE @ oom [EENE oo | B M M
cvs oM [E BB oo EEEEN oo i bl M
cvo oMl [E [@  oom [mENN oo | B B M
cvr [om [EE @ oow  [EEEE oo B o B M
cre [N [EN @ oom  [EEEE oo il bl b
ScratchPad Grouping Container——————————
ScratchPad 0xC8 ﬁxCFA?l 0xCFABD Auto Test Temp Limit Set |§5.0

Temperature 2538 C

—Write Data to Arbitrary Address

Offset_Address ﬁxoﬁ 0xC8

Data to Write ﬁxCEZGB 0xCFAGD

Data at Offset_Address:
31:24

2316 15:8 7:0
IIIIIIIIhIIIEEIIhEEEEIEIhEEIEEIE

o

= Mot logged in
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Examples: SNS “Steering” Tool
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o | e [ e E [ e FH [ e H [« H [ e =
DCH30 | 25 :I: ‘ 25 :I: | 05 :I: | 05 :I: | 2 :‘: ‘ 20 :I: E"‘r’_;
51 4 e . e s s
. § 3 1 * l< ]
Vertical 3 0.5 3 1 1
1552 §, 2 - ' 555 7]
Increasing Currant Will Stleer Beam Up Eo = 1 :
| Sat | Book Trip Low Trip High PLC Trip Low PLC Trip High .E-O-‘!—; : L
e o = e FH[ e H[ o H[ e H U
2-1.55
o [ [ B [ = _,
253
Copy | Set to | Book Set Limits To +/- Set Limits To +/- 2 ST
3 25 -2 -15 -1 05 0 05 1 1.5 2 25 3
190.3 F
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Main Ildea: Simple Things are Easy

1. Drag a widget, e.g. Knob, from palette to editor
2. Enter the PV name in Properties view
3. Click the “Run” @ button to execute!

3
2 & s

What you will get y s\

v" PV value as text and via knob position _4\ 4

v PV severity reflected in border color e

v PV name and value shown in tool-tip 2010/10/01 12:46:14.8130000

v PV’ s display limits set the knob’ s default range

v Indicate ‘disconnected’ state via a pink border

v Widget will be greyed-out if read-only
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OPI Editor

(2 Control System Studio (SNS) [EF=R|EoR |5
File Edit €55 Window Help
FiE i B iR iE e iy X Todk el [ | S M| %@ w% -] 0O (i opEditor -
T Mavigator i3 I = O || i& 1_2_WidgetExamples.opi 52 l = 8| E properties 2 l =0
2| B = ¥ . 100 ' 200 ' 300 ' 4000 | % palette I =4 HE Y
= ™| ~Graphics -
BOY Demo - p . — | = Graphics Property Value il
;}‘;’_‘Examples TIﬂE = Monitors # Basic
eater -
= Miscellaneous # LED Pome T_Eﬂk
! Text PV Mame sim:/ramp(0,100,1
= plcFures g 0.0 Text Update Widget Type Tank
= sc.npts - LinkText Fe Meter Behavior
:‘:}?:tc: &0 Progress Bar Actions no acticn
' - = Enabled [ yes
El -pydevproject B e Gauge LevelHI 800
-5 10_widgets.opi 3 . Thermometer
= 1S Sy sl -t FTRET
. S . = i l
iEa 1.2 WidgetExamples.opi XY Gr
+ - = . FHEEHE e XY GI’Eph Level LOLO 100 =
,:@ 2_0PI_Ed|tor_EerspeFtlve.op| O 100 L" ) Limits From | ] yes r
&5 3_Use OPI_Editor.opi - O - éﬁbl { | IMdatensiuGrph Maximum 1000
jid 4_Actions_1.opi (= Controls & Minimum 0.0
i 4_Actions_2.opi [ Action Button Rules no rule attached
(4 5_1_Rules.opi 3 100 100 : .
= 5_2_5c|-ipt op E%HI 280 % Menu Button Scripts no script attached
i 2ol m 10 g ) Visible ¥ yes
i3 5_3_Rules_Script.opi 260 Text Input Border
(& 5_4_FilelOWithSeript.opi ) 1 ol £40 | cmspinner Alarm Sensiti [ no
: - - =
b 3.3 _Python_Seript.opi 0.1 0 i} Scaled Slider Border Color [ (0,128,255)
71 6.1 _ProbeQPLopi = LO 0
:ﬂ iy P! g LOLO 196¢ h Knob Border Style  Mone
i1 6_Macro.opi > Border Width 1
i 7_Color_Font_Macro.opi = o ——x 130 ai1s Serollbar ;
i 7 _ = P Display P
dl i | L - IO N N EThumbWhEEI 3D Effect Eyes
%5 Qutline 53 ] 5 =5 0 20 40 60 80 100 §_Boolean Switch BackColor Al [ no
— - Control (= Others Background [ (240,240,240)
- ] ontrols 2
-u. - <In =l i, ColorHI [ (255,128,0)
=L o d] " | T Color HIHI I (255,0,0)
s [k A El Console Kil E™ Q.'—El #E-f5-°0 ColorLO  [E(255128,0)
. — __*'_T -f' i-:ll:'_-l_ry_'l_;'_-lﬂ-‘lzzlﬂ BOY Console Color LOLO I (255,0,0)
@“1-“' £ 2011-06-15 12:15:11 INFO: Welcome to Best OPI, Yet (BOY)! - Font Default
—_— ¥ Sk 2011-06-15 12:15:16 ERROR: Failed to run opi /BOY Examples/mainZ.opi ForeColor Ali [] no
s==s== java.lang.Exception: Cannot open “\BOY Examples\main2.opi (The svstem c Foreground ¢ Il (0,0,0)
@ . =l"—= | xt Log Scale [ no
—. -‘- - - Major Tick St 50 -
| L H q I | 3 < | I | 3
8 M .

fc [} 2 widgets were selected Mot logged in




Exercise: First Display

e Menu CSS,

— Display, OPI Editor Perspective
— Display, Install OPI Examples

e Navigator Context menu on CSS: New, OPI File, call it “first.opi”
— Or Menu File, New, BOY, OPI File

5. Navigator £3 | = O [z *first.opi 53 = B || E properties &3 | 4| & | 5 ¥ =0
B g 7| ' 100 ' 200 % palette b || Property Value
g VBasic
v 55 ,_ o
@ project [ZuGraphics Name Text Update
;irst il R [= Monitors 0 PV Name  sim://sine
- B ;) LED Widget Type Text Update
¥ Behavior
= GHENED R Actions no action
(=
= &5 Meter Enabled [ yes
= Progress Bar Rules no rule attached
O " = =7]|l- - Scripts no script attached
2= Qutling £ B & [= Controls Visible ] yes
0,0 Text Update(sim://sine) (= Others ¥ Border
= Alarm Sensi ] ves
= [ Layout [= M

e Locate in Palette: Monitors, Text Update
— Drag’ Text Update onto display grid
— Move widget around, resize 7% |EZ] ol Runtime

e Locate Properties View
— Enter PV Name “sim://sine” 2.939 au.

e Press Run @ putton in Toolbar
9 Managed by UT-Battelle
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Widget Palette Hints ...

Many widgets, hard to
see them all

eScroll

oClick on section
h ead er =~ Monitors

eTry the ‘pins’ =

eHeader Context menu
offers Columns mode
to display Widgets as
small icons Iin columns

10 Managed by UT-Battelle
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L=~ Graphics
= Monitors st
- LED
0.0 Text Update
45 Meter

=1 Progress Bar
':Qr' Gauge

i Thermometer
3a Tank

i XY Graph

I3 intensity
Graph

Il Byte Monitor

+= Palette I I

=dee | ayout » v Columns |
@& + Use Large Icons List |
Arc = Icons Only |
B Settings... Details

Pea-  Pinned

=
Roun... Ellipse

.2 Palette [»
=~ Graphics

=~ Monitors

= Controls £

1 Action Button
'-E] Menu Button
RE]| Text Input

[ Spinner

:t scaled Slider
.}t"': Knob

AW 5crollbar

7% Thumb Wheel

i Boolean
Switch

2 Boolean
Button

|=| Image
Boolean
Button

W Check Box

Combo Box

* Radio Box

= Choice Button

OAK
RIDGE

Natior




Widget Properties

e Widgets are configured by setting
Properties in the Properties view

e Common Properties:
— Name
— Position*
— Background color
— Border

e Widgets that read/write PVs:
— Basic: PV Name
— Border: Alarm Sensitive
— Behavior: Limits from PV

* Position can also be modified by moving or resizing the
widget in the editor, or via Toolbar buttons to align etc.

11 Managed by UT-Battelle
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1 Properties Eiil E T EBE T 0O
Property Value

Name LED

PV Mame

Widget Type LED

I Behavior

= Border
Alarm Sensitive M yes
Border Color 112 Border
Border Style None
Border Width 1

= Display
3D Effect ] yes

BackColor Alarm Sensitive [ | no
Background Color 110 Background
Font Default

ForeColor Alamm Sensitive [ | no

Foreground Color I 1O Foreground

Off Color I (0,100,0)

Off Label OFF

On Color = (0,255,0)

On Label ON

Show Boolean Label [ ne

Square LED [ no

Tooltip $(pv_name) / $(p
= Position

Height

Width

X




Exercise: Extend First Display

e Locate in Palette: Controls, Knob

e Drag Knob onto display

e Move Knob around, resize

e Locate Property PV Name for Knob
e Enter “sim://sine”

e Create another Knob:
— PV Name = “loc://ltest”,
— “Increment” =0.1
— “Limits from PV” = no

e Run 2

e Note how the “sim://sine” Knob is really read-only, but
you can change the “loc://test” PV via the Knob

12 Managed by UT-Battelle
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e Palette [»
= Graphics

= Monitors

= Controls E

1 Action Button
@ Menu Button
el Text Input

[HE Spinner

:t Scaled Slider
_}t"': kKnob

Al Scrollbar

71 Thumb Wheel

i Boolean
Switch

' Boolean
Button

=] Image
Boolean
Button
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Combo Box
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& Choice Button



OPI Files: Run or Edit?

o Default: Double-click on *.opi in Navigator
opens in “OPIl Runtime”, I.e. executes the

display
e Context menu allows to select

a) Editor to edit?
b) Runtime to execute?

main_ﬂpl New S |
Open
_ OpenWith > ey

e Once you select “Editor”, that will become the
double-click default
— Select “Runtime” once to restore previous defau
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Exercise: Edit vs. Runtime Mode
e Close all CSS Editors (Menu File, Close All)

e In the Navigator, double-click on the first.opi that you
created before

— Does it open in the Editor or Runtime?

e In the Navigator, open the Context Menu on first.opi and
select Open With, OPI Editor.

— Close first.opi, now double-click the file in the Navigator. Does it
open in the Editor?

e In the Navigator, open the Context Menu on first.opi and
select Open With, OPI Runtime.

— Close first.opi, now double-click the file in the Navigator. Does it
open in the Runtime?

14 Managed by UT-Battelle
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Exercise: Send PV to other CSS tools

e Run the OPI that you created

e Use CSS Process Variable context menu on a widget
that displays a PV to open Probe

RER
IW IE_EI Full Screen F11
li Compact Mode F&
o & Lu:ugl::lpnnk...
+039 #  Send E-Mail...
220 = print.. Ctrl+P
3.300 EI Show Macros
IW Timestamp: 2010/09/24 15:18:34.639000000 .
Show PV Info O Adjust
Process Variable k _‘i Copy PV name to clip-board
E EPICSPV Tree
Ll Probe
EE PV Fields Viewer
PV Utility
E: PV Table
g2 OPIProbe
@ Data Browser
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Example Displays

e Installed via Menu CSS, Display, Install OPI Examples

i =0
S 2 BlE s T

= |5 BOY Examples

P (= Heater
b = Miscellaneous
P [ pictures

b (= scripts
b (= widgets
project
4 10_widgets opi
£ 1_1_Start_Up opi
(4 1_2_widgetExamples opi

Note new
project named
i@Z_OP\_Editnr_Perspe:tive opi KBOY EXampIeS

{4 3_Use_OP|_Editor.opi

{4 4_Actions_1_Open_OPl.opi
ﬁ 4_Actions_2_Write_PV.opi
(& 4_Actions_3_PlaySound.opi

._ﬁ 5_1 Rules.opi a
(& 5_2_script.opi

5@ 5_3_Rules_5cript.opi

4 6_Macro.opi

.ﬁ 7_Color_Font_Macro.opi

{4 8_2_PVwidgets_Properties.op
;@ 8_Widget_Properties. opi
& 9_Display.opi

color.def

font.def

B8 main.opi

o+ BOY Examples/main.opi

Remember: You can Open With, .. Editor to see implementation

16 Managed by UT-Battelle
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examples

1. Start Up

Check the “Start Up” page,
which is similar to the first
two exercises
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Exercise: Screen Navigation

ik
it
!§E

o Similar to hyperlinks in a Web Browser: ( }; . =
— Default: Linked display replaces the current display. - 1 -
— Zoom infout, go “back” via toolbar: = | <= P e
— Use context menu to open in ‘tabs’ or new Window

Try with OPI Examples: Open in tab, ... Window OPlIs in "Tabs

|igiank | =g

Roam Tem

Water Tank Voltage

w0 ICEE] 8 %[5 %k ear
SSSSS sow T i 0Pl RunEngine

il3

o heater.opi =
—= | GAPID 3 - e g
|__PID Detail )
Room Water Tank Setpoint
°C e — —HIHL g 2 SetPoint 35 B
00 —| - - g l== L |
8 = 4 B —
s e ‘g0 E soc . Integral Limit
50 — = /’ 50 8 —
. A »-
2 o iased_loop
an = ¢ 100 /‘ b
R
0 — | (3 =
20 — g ll —0 109 i 0 a mor:.  Emorinl
Vollage: » —
L — > 18y |
it i 0 — —
B 80C Power:
0w Output
lzolation Factor:
2.0100 Controller
.
Output: Prop. Gain  Integral Gain «.10:)\ venley ,iﬁ)
Heat Capacity: 10 5 1000 \\\ 1 5 f,f 1000
0.0010 e W .,
, & ‘»
Sensor A, Ermor Em Integral  Integral Limit
o | o 0.0 3.81 20
800,
o Siafus If_b
Tank Detai | PID Deetai | |Keemgwm | ]
v
[ = = RIS




Exercise: Editing Features

Add, duplicate Widgets in various ways
— Drag & Drop from Palette
— Copyl/paste, Ctrl+Drag existing widgets to duplicate

eArrange them on the dlsplay

R EW ] ® S 00% v O

:z4 *Display.opi &3 I

— Snap to grid, guideline, other widgets ————T
Ml

— Align, distribute

100

Select multiple widgets to
— Edit common properties

200

— Adjust size or move around

=
=
Ly

==
e
-
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Hint: Drop PV Names

e Assume you have some text document with a
list of PVs

e How to quickly create a display with Text
Update W|dgets for these PVs?

Document - WordPad o b || [l Control Systerm Studio (SH5)
u S rag Fle Ede View Juet Foemat Help | e t i ‘J’ o
D g A BB oy “testiope &0 = 8 :’u'

the names S M e m——
Into the
display

_ Will be ‘
prompted oo 5

= Navigator & Ll *restopi, 2 | 2 Properties 12 g

for the type == & BB B a@ya=| | T

Property Value . Frokeer Bpton
ease Reol

£ BogTestjs

|
_I: . d t : = reasa Reolss
PYNamas ; 3 widgetc Wil be created
O W I g e F e - Name Tex Update |4
' - I %- %::a.: &
l §
|

beakD) ot ks P
£ PeakDetectis PY Mame EpiczDemnol
~

pasess . ¢ ! Widga Type ™ Tea Updue sy

,:': Outline & | ¢ e Behavior
Actions no ston
0.0 Tet UpdmelEpicsDamal )

Enabied vl yet
0.0 Test Update 1(EpecsDemed)

0.0 Test Undate 2(EpecsDemod) Hises no rule attache:
U 2iEpec ) ==
; 8 2fpicsDemo & Console ] Seripts no script attach
0.0 Text Update J(EpicsDemod) 3
T, : 2 Log Mestages LR 4 v Sy Visible v yes
0.0 Tet Update_d(EpicsDemo5) i s

0.0 Tt Updete_5{EpicsDemct) 2 .
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Exercise: View Online Help z

Cheat Sheets... Shift+Alt+Q H
[ “ - ” -
e Find the "Widgets™ section o
Software Updates g
[™Help - CSS (ITER) (on next.codac.iter.org) [=][=](x]/
Search: | | [ scope: Antopics
Contents G- |- B8Elo Gt |well @O
#'¥ CODAC Core System CsS Applications > Display > Best OPI Yet > Widgets
= B css Applications
= @ Display XY Graph
(4 RDB Table Editor
= - . . . . . .
& adi2fay - Converter A widget that is able to plot 1D or 2D data in an XY Graph. It has comprehensive drawing and operating
E Pv Table functionalities:
£l 14 Best OPI Yet
B Introduction « Supports scalar PV, array or waveform PV.
[ Install Examples » Line chart, scatter chart, bar chart, step chart, area chart...
) Getting Started + Abundant interactive operating capabilities: Five Zoom Types, Panning, Auto Scale, Add/Remove
[ OPI Editor Perspective Annotations, Undo/Redo, Take snapshot.
B oPl Editor « Configure properties at Runtime, such as chaning trace color, line width and axis color etc,.
B OPI Runtime « Multiple axes support
[ Setting Preferences * Log scale, date time format axis support
= i widgets * Group legends by axes
B widget Properties » Annotations could be free or snapped to a trace
B PV Widgets S
[ shape Widgets
B Lael Trends 55| aaldbEalalofn | o) &
8 image 941 Multi-Axes Graph
# [ Boolean Widgets 80 100+ uit-Axes Grap 100
[ Text Update @ Annotation 1 r
[ Scaled Widgets ;g ] (2591,61) Feo
20 | -
B Intensity Graph > %m & Leo S
B Byte Monitor 40 @ - o2
I Action Button - g - F40 g
B Menu Button -80 1 - Lo
B Text Input LA S oy v vy v ey i v ) F20
B oo 2011-05-02 2011-05-02 2011-05-02 2011-05-02 2011-05-02 t
Spinner 15:35:16 15:3518 153519  15:35:20 15:35:21 1 — 3
E serolbar Time 01 T T T T T T T T T 0
— 7 - 0 10 20 30 40 50 60 70 80 90 100
E l:um:;'uheel ——Line Bar Area Primary X Axis (0)
ec ox
[ Choice Widgets
[ Container Widgets Operations
[E] . . . . .
Web Brower The widget is equipped with a toolbar which allows you to:
B Grid Layout g quipp ¥
E color and Font « Configure the properties of graph, axes or traces.
B pv Connectivity 1l + Add/Remove Annotations. Annotations are moveable by dragging and dropping.
) F_action — = « Perform auto scaling. 1
L = | a ‘ &l a 7Zonm In/Oimt an nlatting area nr aves in different wavs X
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v Display ["'Choose Color T

Auto Size [ no

Font and Color Names| =

Foregrour 1O Foreground

Choose from Predefined Colors
[2]

v )

=] 7
Blue %

When configuring a color o )
(foreground, background, - \’
border, ...) or font (Text Update =
font, ...), you have two options:

a)Pick any color or font -
— RGB resp. Name, Typeface, Size e smons
b)Pick a Predefined Color resp.
Font =
— Remember BOY Preferences,
Color and Font file? 1

Exercise: —
EXp lain Why (b) IS better.

English Bold >

Faverites Devanagari MT o
Recently Used Didot
Fixed v\xdm Edwardian Seript 1 (1) 1
i Engravers MT 12
Modern Euphemia UCAS 13
New-1 Eurostile
PDF Footlight MT Light 18
Traditional Franklin Gothic Bo 24
Web Franklin Gothic Ms 36
Windows Office Cc F 48

Garamon d 64

N s
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Exercise: BOY Font, Color Preferences

Menu CSS, Preferences:
— Locate the BOY settings

— Assert that the
Color File, Font File, Top OPIs

settings use files from the BOY Examples that we just
installed:

(< NN &) Preferences
[’ type filter text ) BOY Common Preferences oW . 4
WSS Applications
Alarm Color File: /BOY Examples/color.def Browse...
Debugging
Diagnostics .
g Bl
¥ Display Font File: JBOY Examples/font.def rowse
EHOH Top OPls “{BOY E: | i i" | "BOY Ex les/f1_2_WidgetE: |
EDM20PI Converter p il xamples/main.opi amples/1_2_WidgetExamples.opi
PACE
Probe OPI: Browse...
adiZboy robe (_prowse... )
Editors "] No-Editing mode
Management
Others ") Disable Advanced Graphics
Test .
-
» Trends | Display system output to BOY Console
b Utilities URL file loading timeout (ms) | 5000
PSS Core
»General
FHelp
FInstall/Update
P Team

[ Restore Defaults ) I: Apply )

[ Cancel :I E OK ﬁ

A

¥ OAK
FRIDGE
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Exercise: Use Predefined Fonts

e Add a Label to your display
— Set font to the predefined Title font
— Set text to something like “This is the Title”

e Add another Label
— Assert that it uses the “Default” font

23 Managed by UT-Battelle
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Exercise: Schema File

e Create a new display file “schema.opi”

— Add a Text Update

e Background Color: Yellow
e Foreground Color: Red

— Save, close the schema.opi

e Menu CSS, Preferences, CSS Applications,
Display, BOY, OPI Editor

— Set the “Schema OPI” to the schema.opi that you
just created
e Create a new OPI file

— Add a Text Update widget
— Notice its initial Background & Foreground color?

24 Managed by UT-Battelle
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Portable Usage of Fonts

Fonts differ between operating systems: “Times New” vs. “adobe-times-..” etc.
How can an OPI file ook the same "on Windows, OS X, Linux?

1. If possible, install the same fonts on all your computers

— Microsoft “Office” fonts available on most Windows and Mac OS computers because they
also run MS Office

— MS Office fonts are also available for Linux! Google “free office fonts Linux”

2. BOY fonts.def file allows system-specific tweaks

Though using the same MS Office font

on all operating systems, the sizes seem
somewhat different.

Fix that by using different sizes for
each OS:

Default=Verdana-regular-10

Default (macosx_cocoa)=Verdana-regular-14
Default(linux gtk)=Verdana-regular-10

3 HH I

# Same with “Headerl”: OS X needs bigger font
# for same on-screen pixel size
Headerl=Verdana-bold-24

Headerl (macosx cocoa)=Verdana-bold-36

3 OAK
RIDG

for the Department of Energy National Laboratory
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Preferences: Top OPIs, Sitewide settings

e Top OPIs: Appear in Toolbar

Control System 5tudio (ITER) r

File Edit C55 Window Help
e m

7 [J0m Runtme] i< op eaf == R-Unts op

- HE plc-sample-main.opi
|Hg RF Units Supervision o

e Path names for color & font files, “Top” OPIs,
Schema can be web links

— Instead of /BOY Examples/font.def
use http://some.server.org/path/font.def

Good for site-wide files like your top-level
control system screen!

26 Managed by UT-Battelle
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http://some.server.org/path/font.def

Suggestions for your site

e After gaining some experience with BOY, somebody with design
talents defines which colors, fonts, ... to use for displays at your site

e Pick fonts that look similar on all operating systems

o Create color.def, font.def, schema.opi
— Place these on a web server
— Configure CSS for your site to use the http://... paths to the *.def and schema.opi

e You can put your *.opi files into CVS
— or subversion, Mercurial, GIT, ...CSS can include support for these

e Each night, you can publish the current *.opi files from CVS on your
web server

— Point the “Topi OPIs” to http://web.server/opis/main.opi
— End users can now easily run the “current” version from the Toolbar

27 Managed by UT-Battelle
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Macros

Usage: $(macro) or ${macro}
— Wherever you enter a widget property

— Most often used for (partial) PV name:
e $(pv)_setpoint
e $(pv)_readback
Such a display can then be invoked with
pv=“PowerSupplyl” or “PowerSupply2”

Linking.opi
Macros.opi
 pv=Pst |
“PS1_setpoint”
[ pv=PS }
< Macros.opi
Macros.opi
“PS2_setpoint”
“$(pv)_setpoint”
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Macro Definition

e Predefined Macros: Widget properties, see online
help for name mapping

— Property “X”: Macro $(x)
— Property “Name”: Macro $(pv_name)

— Automatic: Macro $(pv_value)
e See default for the “Tool Tip” property

e User-defined: Priority

1. BOY Runtime Preference Setting (-
pluginCustomization ....)

2. User Preference settings (CSS, Pref..., ..App..,
Display, BOY, OPI Runtime)

3. Macro parameter of Action that opens the *.opi file
4. Display *.opi file property “Macros”

5. Grouping/Linking/Tabbed Container that wraps the v
widgets

Example:
Macro parameter of Action will
override Preference settings.
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Exercise: Linking Displays with Macros

e Create display file “Macros.opi”
— Label with Text “$(pv)”
— Text Update with PV Name “$(pv)”

e Create display file “Linking.opi” e

[prope

— Action button with “Actions” to “Open OPI” |z~

+® Acd Execute Command
/& Aag Execute javascipt

Execute Bython Script

e Use File Path for Macros.opi e

Caneel oK

e Define Macros: pv= “sim://sine”

— Add another action button (copy previous one)
e Set macro to pv=“sim://ramp”

e Execute. Check that you can open the linked display

e Extra: Check OPI Examples, “4. Actions”
— Can have more than one “Open OPI”
— Any widget can have “Action”. Try Label.
— Try Linking Container to display Macros.opi within Linking.g
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Miscellaneous

e Display has an “Auto Zoom” property
— Size will adjust to fit window

R T A
! =

__| Properties 3
Property [;alue

= Basic
Macros {Parent Macros} {}
Name
Widget Type Display

< Behavior

Actions no action

Auto Zoom to Ft All M yes
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Exercise: Grouping Container

In EDM, MEDM, ... we needed lines and rectangles to visually group
related displays.

In BOY there is the Grouping Container

eCreate a display with Grouping Containers that look like this:

=0

~Power Supply 1 Power Supply 2
Setpoint: ... Setpoint: ...
Readback: ... Readback: ...

— Border Style=Group Box Style
— Name = Power Supply 1, Power Supply 2
— Add Labels “Setpoint:...”, “Readback:...”

eNote how you can
— Move the Grouping Container an all its content
— Move Labels inside and out of the container
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Exercise: “Striptool” type Plots of PV over Time

Try both options

— Data Browser Widget
e New Data Browser Plot, add PV

— XYGraph Widget

e Behavior, Trigger PV: “sim://noise’
— This PV updates once a second

4

e Set desired axis and time range and will trigger plot updates
e Save as *.plt e Primary X Axis(0), Time Format:
e Add Data Browser Widget to BOY “HH:MM:ss”

— To get a “time” axis
e Trace 0, Trace Type: Step
Horizontally

e Trace 0, Update Mode: Trigger
e Trace O, Y PV: Name of PV to plot

e Setits File Name to the *.plt

Data Browser Widget XY Graph Widget
5.71 4.76
] 4
4 7
2 4 -§ .
T, E
= — > W] _
: i
2 7 £, ]
-4 —
-5.71 -4.76 e e e e
11:38:35 11:38:50 11:39:10 11:39:35
Primary X Axis (0)
v" Can also display archived data v" Has many more display options
v" PV can be ‘monitored’, showing brief spikes O Cannot show archived data
U Fewer display options O PV scanned at update rate, can miss bg
¢ OAK
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Widgets and Properties Galore

e Compared to EDM, MEDM, ... BOY tries to
offer specialized widgets
— Grouping Container instead of Lines
— LED instead of Circle-with-color-rule

— Image Button instead of Images with conditional
visibility in front of invisible button

— Tabbed Container instead of embedded window,
many invisible buttons, conditionally visible
graphics, local PVs to update the display inside the
embedded window

e .. with many Properties
— Alarm sensitive Border/Background/...

— Precision, Limits, ... from PV or direct entry
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Widgets and Properties Galore because..

Display file describes Meaning:
LED to display something, not Circle that happens to
change color.
Group of related widgets, not rectangle that happens to
surround something.
Border color to reflect alarm state, not arbitrary change
In color.
Font name “Title”, not “Arial-bold-12".

Displays with same Representation (Lines, circles with
changing color, “Arial-bold-12") look the same as
displays with Meaning (group, LED, Title).

But they are like compiled binaries without source code.
Less useful in the long run.

In the future, files with Meaning will be easier to translate
for other, new tools than files with only Representatiq

35 Managed by UT-Battelle
for the Department of Energy



Rules & Scripts: Disclaimer

... can change any property of any widget:

— Change text of label based on a PV
e i.e. build your own Text Update

— Change color of an Ellipse based on PV
e i.e. build your own LED

Based on last slide, that Is a bad ideal

Still, there are places where rules and scripts can
be very powerful.

A BOY display with Rules/Scripts can replace a
custom Java/Python/C/C++ application!
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Rules, Scripts

Rules create dynamic displays
— Easy: PV — Widget Property

Scripts can to “anything”

— Read PVs,
change widget properties,
open dialog, ...

— JavaScript or Python (Jython)

37 Managed by UT-Battelle a
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100

224 Edit Rule
Rule Name: | Blinking Rule
Property: |Background Color W

Output Expression

Expressions Input PVs
4 X T L i
Boolean Expression Qutput Value PV Mame Trigger
pvil== I Red sim://ramp(0,1,1,0.5) v yes
pvll==1 [ Yellow
] [0 3

2 KnobValueDialog,js &3

limportPackage (Packages.org.eclipse.jface.dialogs)

ZimportPackage (Packages.org.csstudio.opibuilder. scriptUtcil) ;

4var flagName = "popped";

61if (widgetController.getExternalCbhject (flagName) == null){
widgetController.setExternalCbiject (flagName, false):

l0wvar b = widgetController.getExternalCbhject (flagName) ;

12if (PVUtil.getDouble (pvArray[0])
13 if( b == false){

> 80) 4§

widgetController.setExternalCbject (flagName, true):;
MessageDialog.openWarning |

1 null, "Warning”, "The temperature you set is too high!");
1%}else if (b == true){
20 widgetController.setExternalCbject (flagName, false):

x5 Warning

The temperature you set is too high!




Exercise: Rule to change color of Elllpse

e Create Ellipse widget
e Locate its Behavior, Rules Property

e Click the “no rule attached” value to
open the dialog to Attach (or edit)

Rules

e Add ¢ arulethat changes the
background color as shown between
Red and Green, triggered by changes
In the sim://sine PV

e Press “See Generated Script”,
compare with screenshot

e Maybe add another TextUpdate
widget to display the same sim://sine

PV
e Run the display
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B properties 3 :‘=:D
Property Value
Basic
Behawvior
Actions
Enabled
Rules no rule attached
Scripts o script attached
A O Attach Rules
Rules
@
o
@ Cancel —
2
aNno Edit Rule
i
Rule Name: My Background Rule
Property: Background Color (background_color) ﬂ
] Dutput Expression
Expressions Input PVs
T+ R G =
Boolean Expression Output Yalue PW Name Trigger
pv0=<0 B Red sim://sine v yes
pvl>=0 = Creen
= =]
7
[ See G ted Scrip
|mp riPackage(Packag tudio.opibuilder.scriptUtil);
r pv0 = PVUtil.get] D bT [p [0])
F[p 0<=0)
widgetsetPropertyValue("background_color”,"Red");
else if(pv0> 0]
widget.setPropertyValue("background_coler”,"Green”);
else |
widgetsetPropertyValue("background_color”,ColorFontUtil.getColorFromRGE(0,0,2551) =3
o
|‘2/| Cancel ( oK ]




Rules vs. Scripts

Rules

are simpler: One or more PVs change one property
are closer to describing Meaning

are internally converted to scripts, but what’ s saved in
the *.opi file is the Meaning: Property to adjust,
expressions for rule, input PVs

should be preferred to scripts whenever possible

Scripts

39 Managed by UT-Battelle
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can be pretty much any Java Script of Jython code

can affect multiple properties, widgets, even add and
remove widgets

should be used with care, because they can be hard to
maintain in the long run

e Use org.cstudio.opibuilder.scriptUtil (PVULil, ColorFontUtil)
e Add many source code comments




Exercise: Rules, Scripts in OPlI Examples

e Open BOY Examples/5 3 Rules Script.opl,
first In Runtime, then in Edit mode

e Check the rules behind the “Left Win!” text
above the two knobs

e Check the Script R
a t taC h e d tO th e Maximize the flexibility of OPI —— Examples
left Knob - e
e Check the Script N NaT
attac h ed to th e Ui St 1o pop up vaming Gl - U e
moving circle S

— How does it change .
Its color?
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Exercise: Script-generated Displays

e Open
BOY Examples/Miscellaneous/DynamicLoadWidgets/LoadWidgetsExample.opi
iIn Runtime mode

Select XML config file:

. |mvConﬁgExample2.xml g Load
e Enter “myConfigExample.xml”, press “Load”. ‘
Enter “myConfigExample2.xml”, press “Load”. | cowo Pefioeeemn ooman - 4]l L
— Notice a difference? T il
L. . - loc:f/groupl:PV2 0.000 a.u. i_ L
e Open SubPanel.opi in Edit mode,
. . . Groun loc:f [group2:PVL 0.000 a.u. L_ L =
Change It Sllghtly by Settlng the COIOr wreue e loc:/ /group2:PV2 0.000 a.u. L_ L
[11 ” H
of the "Group..." label to violet, o ot oooss 4[] o)
save, then press "Load loc:/jgroup3PV2 0000w 4[] D
On LoadW|dgetSExamp|e.Op| e loc:/ /groupd:PV1 0.000 a.u. 4 4
. . . e loc:f [groupd:PV2 0.000 a.u. T_ T
— See how it" s using the current version — —
of SubPanel.opi? Gowps.  SGIITOUBSPA o A -
Investigate how this is done! s locllgowsti  0000as 4] »
. . loc:/ fgroup6:PV2 0.000 a.u. L_ L
— What PV is attached to the text field :

where you enter the *.xml file names?
— What PV is attached to the “Load” button?

— Note the script attached to the big Grouping Container that appears empty in edit mode,
but is dynamically populated with copies of SubPanel.opi in runtime mode.

— Read that script together with myConfigExample.xml.
Writing such a script requires knowledge of the BOY widget model.
You don’t have to write such a script, but you should be able to understand what it dog

N OAK
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Scripts can replace custom Applications!

T

ALz Sum of All Losses In Reglon
0.000267 —
. 0.00025

- I

- 00002
0.000ED - .
A -
S0.00015
-2 BO0E-A 2 =
Booom
-5 DODE-4 0.00005
00a || 00b | 01a | 01b || Ofc || O01d || Ofe | Mv1 .
0 -

Range: [ 10 x10* [ 3 2

Display Mode: | Relative | Snapshot |

172233 172208

172245 17:22:51 17:22:57 17:23:00

Time

Total Loss

Total Loss:

2.219E4

Display how
beam loss is
increased or
reduced relative
to a “snapshot”

Save, Adjust, | [ e |

Satpoint

[IEEN

w [ oiw ]~ |

£

[ —— | =+ I —=

T e e

maybe — =]

Restore e | sooe |

B

settings T [ ]

T [o= ]

o [ ]

N

SNS operation group: T ]

Tim Southern, Nick Luciano | mmmmserm
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Summary

There is alot you can
do in BOY

— Macros, Rules,
Scripts, ...

Remember
the Main Idea:

Simply Things are Easy
1.Add widget
2.Enter PV Name
3.Run &
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