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caQtDM Tutorial Introduction

Introduction:
caQtDM “Channel Access Qt Display Manager”
* A graphical user interface (GUI) for creating control screens
* Similar to MEDM (Motif Editor Display Manager)
* Basedon Qt, a cross-platform application framework
e (Qt started as a widget toolkit, expanded to run non-GUI programs
* Runson Linux & Windows (no X11 server required)
 Qtis distributed with an open source license
 caQtDM “look & feel” similar to medm; includes medm file converter
* Primary tool used to monitor & control devices using EPICS software
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caQtDM Examples
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caQtDM Beamline Display
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caQtDM Background

Released February 2012 Paul Scherrer Institute (Swiss Light Source)
MEDM (Swiss Light Source Control System) GUI
Anton Mezger, PSI
— MOTIF & X11 systems/libraries dated, difficult to add new features
— Qtisa modern GUI widget toolkit based on C++
— Incorporate all existing MEDM widgets into caQtDM
— Convert existing MEDM adl files into XML based *.ui format
Qt Designer
— Editor called “Designer”
— Tool For Creating Displays
caQtDM
— Viewer
— Used to run a display in execute mode



caQtDM Environment Variables

Environment Variables

e CAQTDM_DISPLAY PATH

— Set path to *.ui files, ~caQtDM/parser, ~caQtDM-3.6.4/caQtDM_Tests
« QT_PLUGIN_PATH

— ~caQtDM/caQtDM-3.6.4/caQtDM_Binaries
 EPICS_CA_MAX_ARRAY_ BYTES

— The maximum number of bytes transferred for an array.

— This should be >=the definition in the I0C.
* [/APSshare/caqtdm

— HowToUse.txt

— Shell Scripts



Creating caQtDM Displays

Convert, Create, & Run

Create MEDM Display
Convert MEDM adl file to caQtDm ui file
— ~caQtDM-3.6.4/caQtDM_Binaries/adl|2ui *.ad|l
Edit caQtDM *.ui Display
— ~caQtDM/packages/qt-everywhere-opensource-src-4.8.5/bin/designer
Run caQtDM Display
— ~caQtDM/caQtDM-3.6.4/caQtDM_Binaries/caQtDM



caQtDM Designer
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caQtDM Designer

Qt Designer (on medusa.aps4.anl.gov) = X
File Edit Form View Settings Window Help
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2 Filter =
Containers | C& -
Input Wiggets MainWindow : QMainWindow
=] Display Widgets oo S .
Q Label
QOb
@ Text Browser - objectName | Mainwindow
% Graphics View QWidg
@ Calendar windowModality NonModal
@ b enabled |2
< LCD Number & geometry 1[0, 0), 400 x 400]
@ Progress Bar X o
= Horizontal Line Ad [
Il Vvertical Line = Wlt'!t:h 400
g - Height 400
@ QDedlarativeView - sizePolicy [Preferred, Preferred, 0, 0]
Arthur Widgets [Demo] i B 0x0
S Denleviidg et (el - maximumsize 16777215 x 16777215
=] caQt_Controllers =
s s : B sizelncrement 0x0
caNumeric -
. - baseSize 0x0
caApplyNumeric (J -
: palette Inherited
o caSlider -
i s / Preferences |&
HH cachoice - cursor Is Arrow
(& caRelatedDisplay ° . - mouseTracking I3
B cashellcommand W d -focusPolicy NoFocus
|A1] caTextEntry e e II n ow contextMenuPolicy DefaultContextMenu
C@ caMessageButton . acceptDrops r
caToggleButton A L] l d F t - windowTitle
& caScriptButton e nce WI n 0 o n = =
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caFrame . . - comment
B caLabel Fo L4 r'l d X = 2 r d Y — 2 & windowlcon @
caGraphics b windowOpacity 1.000000
roper itor
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calnclude |~ layoutDirection | LeftToRight
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caQtDM Object Inspector

Object Inspector [= B
Shows Hierarchical List of Objects Object [Class H
B- MainWindow QMainWindow
MainWindOW B8=" centralWidget B QWidget
- cachoice 2 caChoice
. ~cachoice_2 2 caChoice
— Parent Class of the Control Display -% caframe 7 caFrame
. -5 caframe 2 I caFrame
central Wi dget - cagraphics caGraphics
~calabel ® calabel
. . . | | ™ ca |
— Define Main Window Background Color B T
-~ line Z Line
Widgets ~line_10 E Line
~line_11 = Line
H H ~line_12 & Line
— Object Assigned Number line 13 —i
. ~line_14 & Line
— Class Defined by Type ~line_15 = Line
~line_16 = Line
~line_17 = Line
~line_18 = Line
~line_2 = Line
~line_3 = Line
~line_4 = Line
~line_5 & Line
- line_6 = Line
~line_7 = Line
~line_8 Z Line
~line_9 = Line =
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caQtDM Designer Property Editor

Each widget has a set of properties

The properties are chosen via the
Property Editor

All widgets have

— XandY Position

— Height and Width
Others vary depending on the object
Assign Property Values

— Channel (PV name)

— Color Mode (static/alarm)

— Visibility

— Max/Min Range

— Direction

‘/E‘ Property Editor

|F\\t@1

‘MainWindow : QMainWindow

Property
QObject

- objectName

-~ windowModality

MainWindow

| NonModal

| B3+ minimumSize
BJ- maximumSize

- enabled s
E-geometry |[(0, 0), 1070 x 500] B
e o
ESE 0
- Width |1070
Height | 500
| ®- sizePolicy [Preferred, Preferred, 0, 0]

0x0

16777215 x 16777215

- windowFilePath

| B sizelncrement 0x0
| LS baseSize |0x0
- palette Inherited
| ®-font | A I[Sans Serif, 9]
cursor Iy Arrow
mouseTracking
|+ focusPolicy NoFocus
- contextMenuPolicy DefaultContextMenu
|~ acceptDrops. T
‘ E- windowTitle
+-translatable ~
- disambiguation
- comment
&+ windowlcon &
windowOpacity 1.000000
I Bl toolTip |
B statusTip.
| & whatsThis |
layoutDirection | LeftToRight
autoFillBackground ||
- styleSheet \n\nQWidget#centralWidget {background: rgbal...
&-locale |English, UnitedStates

B inputMethodHints |ImhNone
QMainWindow
| &-iconsize 24x24
‘7 - toolButtonStyle ToolButtonlconOnly
- animated 14
- documentMode | )
| - tabShape Rounded
| dU‘ ) J hled r
l E—J dockOptions AnimatedDocks |AllowTabbedDocks
-~ AnimatedDocks |
- AllowNestedDocks i
-~ AllowTabbedDocks 77‘17
‘ ForceTabbedDocks =
[ - VerticalTabs i
| - unifiedTitleAndToolBarOnMac I
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caQtDM Designer Widget Box

CA Widgets Divided Into Three Categories
Controllers

— Send a value (caPut)
Monitors

— Read a value (caGet)
Graphics

— Circle, Square, Triangle

— Polyline

— Visibilitybased on Value, CALC, Alarm
Display Widgets (Fourth Widget Type)

— Passive (No Channel Access)

— Horizontal Line

— Vertical Line

Widget Box [=l
Filter |
Layouts

Spacers

Buttons

H EH H

H #H #H

o #=

a8
v

ass
v

Item Views (Model-Based)
Item Widgets (Iltem-Based)
Containers
Input Widgets
Display Widgets
Arthur Widgets [Demo]

Display Widgets [Examples]

caQt_Controllers

: caNumeric

i caApplyNumeric
=
el

caSlider

=8 caMenu

B caChoice

& caRelatedDisplay
] caShellCommand
|41] caTextEntry

[t} caMessageButton
@ caToggleButton

%@ caScriptButton

=]

caQt_Graphics

[Z] caFrame

& calabel

caGraphics
caPolyLine

=« calmage

calnclude

3 caDoubleTabWidget

=)

caQt_Monitors

© caled
i calinearGauge
(%) caCircularGauge
calineEdit
y caThermo
k2 caCartesianPlot
L, caStripPlot
= caByte
1] caTable
= caBitnames
@@ caCamera
&4 caCalc
I\ caWaterfallPlot
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caQtDM Widgets
Graphics Monitors Controllers Display
caFrame calLed caNumeric Horz. Line
calLabel caLinearGage caApplyNumeric Vert. Line
caGraphics caCircularGage caSlider Label
caPolyline caThermo caChoice Calendar
calmage caCartesianPlot | caRelatedDisplay | Progress Bar
calnclude caStripPlot csShellCommand
caDoubleTabWidget caByte caTextEntry
caTable caMessageButton
caBitnames caToggleButton
caCamera caScriptButton
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caQtDM Widgets
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caQtDM Style Sheet

Desighing Custom Widgets

* Used To Define Attributes of Widgets

* Foreground Color, Background Color, Font Size, etc.

e Style Sheet based on HTML Cascading Style Sheets (CSS)

» Default Style Sheet Assigned to “parentobject” of the control display
* Define Standard Attributes of EPICS “Channel Access” Widgets

e Can Load Style Sheet From A Local Directory Defined by caQtDM Path
*  Some Attributes of Widgets Overwritten

16



caQtDM Style Sheet

\‘E‘ Qt Designer (on medusa.aps4.anl.gov) x|
File Edit Form View Settings Window Help |
=M= Ml == M 4= 992 oo =
B EE AR -
Widget Box & X | . playu Object Inspector 8 X
||Filter Object Class -
Layouts A 2k MainWindow QMainWindow
Spacers Edit Style Sheet (on medusa.aps4.anl.gov) S O R ARG e
] Buttons
@ Item Views (Model-Based) Add Resource ¥ Add Gradient ¥ Add Color ¥ Add Font
& Item Widge...tem-Based) [
Containers
c Input Widgets QWidget#centralWidget {background: rgba(187, 187, 187, 255);}
S| Display Widgets caTable {
C Label font: 10pt;
background: cornsilk;
@ Text Browser alternate-background-color: wheat;
7 Graphics View
12, Calendar calineEdit { |
%] LCD Number border-radius: 1px; Property Editor 7 x|
background: lightyellow; =
&3 Progress Bar color: black: [Filter = 7
= Horizontal Line MainWindow : QMainWindow \
Il Vertical Line caTextEntry {
% 3 color: rgh(127, 0, 63); Property Value ]ZI
m QDeclarativeView background-color: cornsilk; di bi ti
Arthur Widgets [Demo] selection-color: #0a214c; ISamBbigiation
7 z selection-background-color: wheat; ~comment
® Display Wid... [Examples] border: 1px groove black; ihdowl @
a caQt_Controllers border-radius: 1px; - windowlcon |
#: caNumeric padding: 1px; -windowOpacity 1.000000

P

. : caApplyNumeric

B caSlider

| =B caMenu

‘ B caChoice

|& caRelatedDisplay

| caSheliCommand

|41 caTextEntry

[} caMessageButton
@® caToggleButton

‘ ¢ caScriptButton

}

caTextEntry:focus {
padding: Opx;
border: 2px groove darkred;
border-radius: 1px;

}

QPushButton {
border-color: #00b;
border-radius: 2px;
padding: 3px;
border-width: 1px;

Valid Style Sheet

oK I Cancel |

[

+- toolTip

&

2}

-statusTip

2

+-whatsThis

-layoutDirection

LeftToRight

:

7 locale

autoFillBackground

Ir

I dius: 2px;\n}\n\n\n\n ...[«

English, UnitedStates

E

3 windowFilePath

translatable

12

disambiguation

|2 caQt_Graphics t
caFrame commen |
[ caLabel - inputMethodHints [ImhNone
caGraphics QMainWindow
caPolyLine =l il
[ 7
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caQtDM Style Sheet

\'m Qt Designer (on medusa.aps4.anl.gov) - O x
| File Edit Form View Settings Window Help
| = 7 1 =1 Z r e GuEG =
DeplhlEERaI=HEE 2 B8
| Widget Box 8 x | . Object Inspector 8 x
|Filter Object Class =
& Layouts i B} MainWindow QMainWindow
4 :p&tl;:ers Edit Style Sheet (on medusa.aps4.anl.gov) -8 centralWidget 74 QWidget
uttons
Item Views (Model-Based) Add Resource v Add Gradient ¥ Add Color ¥ Add Font
# |tem Widge...tem-Based) —
& Containers =
& Input Widgets QWidget#centralWidget {background: [JiEE]
el Display Widgets caTable {
R Label font: 10pt;
background: cornsilk;
@ Text Browser alternate-background-color: wheat;
% Graphics View ¥
12| Calendar caLineEdit { =
(2] LCD Number border-radius: 1px; Property Editor 8 x
background: lightyellow; 3
@3 Progress Bar color: black; = |Filter gp = v
= Horizontal Line MainWindow : QMainWindow
[l Vertical Line caTextentry { — 7
2 3 color: rgh(127, 0, 63); Property Value I—'
[7] QDeclarativeView background-color: cornsilk; disambiguati
Arthur Widgets [Demo] selection-color: #0a214c; Isambiguation
2 s selection-background-color: wheat; “comment
Display Wid... [Examples] border: 1px grgove black; " 3(..:
a8 caQt_Controllers border-radius: 1px; & windowlcon )
‘ ¢ caNumeric padding: 1px; windowOpacity 11.000000
;. caApplyNumeric & toolTip |
R -aSlider caTextEntry:-focus { @ statusTip
[== padding: Opx; >
CaMen_u o border: 2px groove darkred; #- whatsThis |
|4 caChoice . border-radius: 1px; layoutDirection LeftToRight
| caRelatedDisplay | - autoFillBackground I
[l cashellCommand QrushButton { styleSheet fdius: 2px;\n}\n\n\n\n ...[+|
‘ [/_;‘_I] caTextEntry border-color: #00b; — - -
| & border-radius: 2px; #-locale English, UnitedStates
caMessagefuitton padding: 3px; & windowFilePath '
@® caToggleButton border-width: 1px; =l translatable i
@& caScriptButton 1
a caQt_Graphics Velid Stylesheet ok | cancel | hep | disambiguation
caFrame comment |
B calabel i utMoHints | ImhNone
caGraphics AHLLMCOW
ph 24x24
caPolyLine | - =l
Z
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caQtDM Style Sheet

© Qt Designer (on medusa.aps4.anl.gov) i O
File Edit Form View Settings Window Help

IDeBloDBEReIE W56 BN
& x [ .

| Widget Box Object Inspector 8 X
Filter Object Class —~
Layouts A =8 MainWindow QMainWindow
al Spacers ' Edit Style Sheet (on medusa.aps4.anl.gov) B9 centralWidget [ QWidget
Buttons

& Iltem Views (Model-Based)
Item Widge...tem-Based)
= Containers

Input Widgets

=] Display Widgets
 Label

[l caSheliCommand
|41) caTextEntry

Add Resource ¥ Add Gradient ¥ Add Color ¥ Add Font

QWwidget#centralWidget {background: [f¢]

caTable {
font: 10pt;
background: cornsilk;

(2 Select Color (on medusa. aps4 anl.gov)

|»

QPushButton {
border-color: #00b;

;—:@ Text Browser alternate-background-color: wheat; | gasic colors
75 Graphics View
2 . (1 1 00 =il |
calinekdi
[ LcD Number border-radius: 1px; el LR Property Editor 8 x
z 2 background: lightyellow; HEERENT T

@3 Progress Bar color: black; — Filter

My Prograss for ) T sl '

= Horizontal Line EEEEEC T MainWindow : QMainWindow |
[l Vertical Line caTextEntry { i

G color: rgb(127, 0, 63); HEEREE T Property Value [—I
En QDeclarativeView background-color: cornsilk; ~di bi ti
= Arthur Widgets [Demo] selection-color: #0a214c; : ISEIMIGRATIRR
2 : lection-back d-color: wheat; !

Disploy Wid.. (Exampls] e e Sormmhent B

=] caQt_Controllers g:(rjcéienrgaf’i;;s: 1px; Custom colors Hue: [0 =  Red: |255 = : w!ngowgon it 1"000000

= S1px; windowOpaci ;

Cazunl‘elz'c _ } T sat: [0 =] Green: [255 = & toolTip [elley i

i} caApplyNumeric = :

= caSlider caTextentry focus { L) val: [255 5 slue: [255 = @ statusTip

caMenu gcrde,?'ng groove darkred; Add to Custom Colors | Alpha channel: [255 =] | & whatsThis |

i caChoice g border-radius: 1px; IayoutDlrectlon LeftToRight

& caRelatedDisplay L‘ell ~ autoFillBackground = ;

dius: 2px\nnn\n\n ...[+|

border-radius: 2px; - locale English, UnitedStates
2 assape Ation padimg. orx & windowFilePath I
@ caToggleButton border-width: 1px; H
@ caScriptButton : ’—I | ] translatable :|7
[& caQt_Graphics Velid stylessTiegs oK Cancel Help 3 dlsamblgtuatuon
caFrame _-comment |
8 calabel - |nputMetodH|nts |ImhNone
caGraphics QMainWindow —
caPolyLine =l el |
2
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caQtDM Style Sheet

o Qt Designer (on medusa.aps4.anl.gov) i O
File Edit Form View Settings Window Help

B EE P NEE R -

Widget Box Object Inspector 8 X
|Filter Object Class =
Layouts i 5} MainWindow QMainWindow

gpat\tcers Edit Style Sheet (on medusa.aps4.anl.gov) % centralWidget [7] QWidget

® uttons

Item Views (Model-Based) Add Resource ¥ Add Gradient ¥ Add Color ¥ Add Font I

Item Widge...tem-Based)

|»

& Containers

& Input Widgets QWidget#centralWidget {background: rgb(212, 219, 157)}}
El Display Widgets caTable {

Q Label font: 10pt;

background: cornsilk;

A
@ Text Browser alternate-background-color: wheat;

T Graphics View

12| Calendar caLineEdit { 2
(2] LCD Number border-radius: 1px; Property Editor & x

background: lightyellow; 2
@3 Progress Bar color: black; - |Filter :‘,}a =
- J i N % A
= Horizontal Line MainWindow : QMainWindow

Display Wid... [Examples]
=] caQt_Controllers

i1 caNumeric
caApplyNumeric

& caRelatedDisplay
Il caSheliCommand
|41 caTextEntry

L} caMessageButton

border: 1px groove black;
border-radius: 1px;
padding: 1px;

}

QPushButton {
border-color: #00b;
border-radius: 2px;
padding: 3px;

Il Vertical Line caTextEntry {
. : color: rgh(127, 0, 63); Property Value |:|
@ QDeclarativeView background-color: cornsilk; e ABIGHAIOR
Arthur Widgets [Demo] selection-color: #0a214c; H 9
selection-background-color: wheat; “-comment

&-windowlcon

B

-windowOpacity

#- toolTip

11.000000

| - autoFillBackground

@ locale

U caSlider caTextEntrxzfocuf{ oo} StatL}STiQ
padding: Opx; S
-f caMen'u border: 2px groove darkred; & whatsThis 4
¥ caChoice border-radius: 1px; | - layoutDirection |LeftToRight

-
dius: 2px;\n}\n\n\n\n H

English, UnitedStates

&-windowFilePath

@ caToggleButton border-width: 1px; |
@ caScriptButton = 3 tr‘anslat'able_ _|7
a caQt_Graphics Valid Style Sheet - disambiguation
caFrame_ ~comment |
¥ calabel +-inputMethodHints | ImhNone
caGraphics QMainWindow N
caPolyLine | e -).(n“n__..-_n_ |
Z
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caQtDM Style Sheet

e Qt Designer (on medusa.aps4.anl.gov) - o X
File Edit Form View Settings Window Help

[ = S e Y-
LR @ - nev ”

Widget Box Object Inspector & X
Filter Object Class =
) Layouts Al 28 MainWindow QMainWindow

Spacers ‘-5 centralWidget [~] QWidget

® Buttons

Item Views (Model-Based)

& |tem Widge...tem-Based)

® Containers

Input Widgets

=] Display Widgets

 Label

[41] Text Browser

T Graphics View

[%2) calendar <]
[#] LcD Number Property Editor EE3
@3 Progress Bar |Fnter ‘ﬁ‘}'. — /v_
& Horizontal.Line MainWindow : QMainWindow

Il Vertical Llhe _ Baperty e P‘I
@ QDeclarativeView - HIERTABIGEBEIG

® Arthur Widgets [Demo] :

Display Wid... [Examples] ~-comment

] caQt_Controllers & windowlcon Lo

¢ caNumeric ~windowOpacity 11.000000

i} caApplyNumeric - toolTip

U caSlider &-statusTip

=§ caMenu & whatsThis

£ caChoice B -layoutDirection LeftToRight

& caRelatedDisplay | - autoFillBackground I

[ caShellCommand Estylesheet = [FEPADGDWGREL]
41 caTextEntry - locale English, UnitedStates

[l caMessageButton - -

® caToggleButton E27YYIndOW‘FI|eR§th =

& caScriptButton ~translatable F

B caQt_Graphics ~disambiguation

caFrame ~comment

B calabel #-inputMethodHints ImhNone

caGraphics

caPolyLine =

[T
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caQtDM Designer Editing

Drag & Drop Widgets

Left Click To Select Widget
— Widget “objectName “ Property Editor

Right Click On Widget For Edit Menu Functions
—  Cut, Copy, & Paste

Tiled Widgets
— Send To Back, Bring To Front

Use Arrow Keys To Move Widget

Standard File Functions
— Open, Close, & Save

Edit Undo/Redo Buffer
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caQtDM Designer Editing

() caCircularGauge
caLineEdit

‘) caThermo

[ cacartesianplot
Lo, caStripPlot

= caByte

45 caTable

& caBitnames

@ cacamera

[Gad cacCalc

B\ cawaterfallPlot

~ caChoice

©B Qt Designer - o x
File Edit Form View Settings Window Help
= E——
Widget Box - Main X.ui (=[x Object Inspector
[Filter Object | Class |
1 2 < MainWindow QMainWindow
;ayaz:z Station B Station A < % centralwidget QWidget
BPACEES caChoice_4 B caChoice
_Buttons caChoice_5 B caChoice
(L Item Views...del-Based) | caChoice_6 {8 caChoice
(1 Item Widg...em-Based) caChoice_7 B caChoice
Containers caChoice 8 caChoice
Input Widgets cainclude alnclude
G Display Widgets I calabel 0 caLabel
»_Arthur Widgets [Demo] | calabel_2 ™ calabel
rir Wiggets (Demol ) calabel_3 I calabel
Display Wi...[Examples] n S
line = Line
=~ caQt_Controllers line_10 = Line
caNumeric line_11 = Line
caApplyNumeric — — line_12 = Line
& caslider line_13 E Line
=f caMenu line_14 £ Line
4 caChoice line_15 = Line I
caRelatedDisplay line_16 | lJne v
[ cashelicommand r 75 Property Editor
|AI| caTextEntry 1 2 B
caMessageButton 1 2 [Fﬂter ]|+v = fv
@ catoggleButton caChoice_8 : caChoice
@ caScriptButton ) ST F & — =
— caQt_Graphics Property | Value .
[ caFrame c MenuPolicy DefaultC
B caLabel acceptDrops [m]
E] caGraphics : t:::TII?r
¢ statusTip
caPolyLine D whatsThis
calmage layoutDirection LeftToRight
cainclude autoFillBackground [m]
[ caDoubleTabwidget styleSheet QPushButton { bor...
Ea caQt_Monitors b locale English, UnitedStates
Q caLed b inputMethodHints ImhNone
i calinearGauge

$(xx):A_SHUTTER _...

b foreground M [0, 0, 0] (255)
3 - [153, 255, 255] ...
> bordercolor M [0, 0, 176] (255)
li 3 center
colorMode Static
stackingMode Column
startBit 0
endBit X
WidthAndHeight

De—
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Y

caQtDM Designer Editing

o] Qt Designer

= H %
File Edit Form View Settings Window Help
Widget Box Object Inspector
Filter Object | Class |
it F < MainWindow QMainWindow
S@%z Station B Station A ~ % centralwidget QWidget
Spaers caChoice_4 B caChoice
_Buttons caChoice_5 B3 caChoice
> Item Views...del-Based) | caChoice_6 £ caChoice
(b_Item Widg...em-Based) caChoice_7 B caChoice
i Containers caChoice 8 [&2] caChoice
Input Widgets cainclude calnclude
i Display Widgets | I ca:al;e: - caLal;e:
| i calabel 2 ® calabe
s{:‘ ll: ‘e\'li eg(;DmETel;] calabel_3  calabel
=4._._._r~_..—u#L——L—L line E Line
(7___caQt Controllers | line_10 = Line
caNumeric line_11 £ Line
caApplyNumeric —— — line_12 E Line
UR caslider line_13 E Line
=f§ caMenu line_14 £ Line
44 caChoice - line_15 £ Line |
caRelatedDisplay = o line_16 = Line 9
I cashellcommand = 1 2 = 1 > Property Editor
|AI| caTextEntry 1 2
caMessageButton 1 2 [Fitter ]+v = fv
@ caToggleButton = >
€ caScriptButton i —— - ..|CaCh°i°e-8 HEEE

~ caQt_Graphics
caframe

8 caLabel
caGraphics
caPolyLine B
& calmage

cainclude

[ caDoubleTabwidget
& caQt_Monitors
@ caLed

B calinearGauge

() caCircularGauge
calLineEdit

“y caThermo

I cacartesianPlot
1, caStripPlot

= caByte

45 caTable

= caBitnames

@@ cacamera

(& cacCalc

B\ cawaterfallPlot

Edit text

[5(xx):A_SHUTTER_CLOSEDBO

~ caChoice

| Property ' Value =

[ enuPolicy DefaultC
acceptDrops O

b toolTip

D statusTip

D whatsThis
layoutDirection LeftToRight
autoFillBackground O
styleSheet QPushButton { bor...

b locale English, UnitedStates

b inputMethodHints ImhNone

channel |
b foreground M [0, 0, 0] (255)
3 gl + [153, 255, 255] ...
> bordercolor ‘M [0, 0, 176] (255)

i center

colorMode Static

stackingMode Column

startBit [

endBit 1

WidthAndHeight
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caQtDM Designer Editing

o]

o3

Widget Box ®

Filter

File Edit Form View Settings Window Help

Qt Designer

Layouts ]
Spacers )

Station B

Station A

D Buttons

]
> Item Views...del-Based)

»_Item Widg...em-Based)

Input Widgets )

> Display Widgets |
> Arthur Widgets [Demo]
> Display Wi...[Examples]
= caQt_Controllers

aNumeric

i caApplyNumeric
caslider

=f caMenu

4 cachoice

& caRelatedDisplay
[l cashellcommand
|AI| caTextEntry
caMessageButton
@ caToggleButton
€ caScriptButton

2 caQt_Graphics

[

(

(

(

(

> Containers
[

{

€

¢

¥ caLabel

caGraphics

[ caDoubleTabWidget

> caQt_Monitors
@ caLed

| calinearGauge
() caCircularGauge
B5] calineEdit

3 caThermo

I caCartesianPlot
12, caStripPlot
= caByte
45 caTable
= caBitnames
caCamera
(& cacalc
B\ cawaterfallPlot

(0] Select Color x |

Basic colors

L S

Custom colors

(N O
N o

[ Add to Custom Colors |

Red: |153

Sat: Green: 7

Val: Blue: |255 |

-3

Alpha channel:

Cancel

- 0 x
Object Inspector ®|
|

Object Class |

~ MainWindow QMainWindow
+ % centralwidget [7] Qwidget

caChoice_4 B caChoice

caChoice_5 B caChoice

B} caChoice
{5 caChoice

caCl | 52| caChoice

cainclude 1 calnclude

calabel W calabel

calabel 2 0 calabel

calabel_3 W calabel

line = Line

line_10 E Line

line_11 £ Line

line_12 £ Line

line_13 E Line

line_14 £ Line

line_15 £ Line

line_16 = Line v
Property Editor ®
[H?ter ] :%., = /;v
caChoice_8 : caChoice

Property Value e
contextMenuPolicy DefaultContextMenu
acceptDrops O

b toolTip

D statusTip

D whatsThis
layoutDirection LeftToRight
autoFillBackground O
styleSheet QPushButton { bor...

b locale English, UnitedStates

D inputMethodHints ImhNone
channel $(xx):A_SHUTTER._...

p foreground M [0, 0, 0] (255)

» background [153, 255, 255(...][+]

b bordercolor M [0, 0, 176] (255)
alignment center 2
colorMode Static
stackingMode Column
startBit 0
endBit 1
fontScaleMode WidthAndHeight

v
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caQtDM Fonts

caQtDM Uses Scalable Fonts

calabel & calLineEdit Widgets
— calabel = Text Widget
— calineEdit = Text Monitor (readback)

fontScaleMode
— “None” = No Scaling
— “Height” = Text Scaled to Height
— “Width & Height” = Used For Correct Resizing of Display
— Default Setting = “Width & Height”

The font size is determined by the height of the text box
— The text cannot extend beyond the box horizontally
— In practice you vary it until it looks right
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caQtDM Font Selection

B Qt Designer e a2
File Edit Form View Settings Window Help

o

Item Views (Model-Based

= caBitnames
@@ cacamera
caCalc

Widget Box Object Inspector ®
[Fitter Object | Class <
N calabel_2 ™ calabel
;a:"::ss - fontTest.ui calabel_3 ™ calabel
Spacer calabel_4 ™ calabel
Buttons calabel_5 ™ calabel

Item Widgets (Item-Based) calabel 7 i calabel Y
: Co:';l?flrt;erst & Select’Font Property Editor ®
nput Widgets
Display Widgets i EonE sty!e = [Fllter ] +v /v
Bold Italic
URW Chancery L calabel_6 : caLabel
Property Value 1=
) enabled %]
+i; caApplyNumeric <~ geometry [(25, 510), 338 x 50]
= caslider X o5
=f caMenu
84 caChoice X ol
caRelatedDisplay ) M‘?th 338
11 cashellcommand [ strikeout _Height 50
|AT| caTextEntry [ Underline b sizePolicy [Preferred, Preferred, 0, 0]
caMessageButton - Aa Bb sz 4 < minimumSize 0x0
® caToggleButton Writing System Width 0
& caScriptButton [Any Height 0
&7 caQt_Graphics b maximumsize 16777215 x 16777215
caframe Cancel OK b sizelncrement 0x0
calabe P baseSize 0x0
= bel e
caGraphics palette Customized (6 roles)
caPolyLine AlVerdana, 25] [mEe
calage cursor = g Arrow
mouseTracking
calnclude :
] focusPolicy NoFocus
= caDoubIeTaledget contextMenuPolicy DefaultContextMenu
v° caLEdcaQt Monitors acceptDrops O
i calinearGauge b toolTip
() caCircularGauge 4 status‘ﬁ;_)
caLineEdit P whatsThis
 caThermo layoutDirection LeftToRight
£ cacCartesianPlot autoFillBackground [m]
1, caStripPlot styleSheet background-color: rgh(185...
= caByte b locale English, UnitedStates
4| caable b inputMethodHints ImhNone

frameShape

_plai I {bs
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caQtDM Font Alignment

B Qt Designer e o i
File Edit Form View Settings Window

Bo

Widget Box Object Inspector ®
[Filter Object | Class =
= calabel_2 ™ calabel
ls._ayouts - fontTest.ui calabel_3 ™ calabel
spacers calabel_4 W calabel
Buttons calabel_5 W calabel

Item Views (Model-Based)

calabel 7 M _calabel _ )

Containers property Editor @
Input Widgets

Display Widgets [Filter ]+v = /v

calabel_6 : calabel

caQt_Controllers Property Value 2
caNumeric lineWidth
= ; CaApplyNumeric midLineWidth
= caslider - QLabel
Eg E:::d:;ze D text Font jype: Verdana
caRelatedDisplay textFormat AutoText
B cashellCcommand pap
|4I] caTextEntry scaledContents O
caMessageButton + alignment
@® caToggleButton Horizontal
@ caScriptButton Vertical
= caQt_Graphics wordWrap (]
caframe margin 0
¥ caLabel indent =1
caGraphics openExternalLinks (]
caPolyLine D textinteractionFlags LinksAccessibleByMouse

calmage - E I
calnclude

[ caDoubleTabWidget
caQt_Monitors

7

Q@ caLed
f calinearGauge
() caCircularGauge
caLineEdit

"y caThermo

£ cacCartesianPlot
1, caStripPlot

= caByte hannelg
5 corabe et
= caBitnames
i@ cacamera
caCalc
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caQtDM Scalable Fonts

= fontTest.ui = O X
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medm Graphics Objects

* Many effects are created with Graphics objects

¢ Virtual_Linac.adl |:| |E| E|

Intensity (mA) X-Position (mm)Y-Position {(mm) RESET

Cathods
Temperature

(159,
00.0

Electran LINALC Bearn Fosition

L

]
T
10

B

o TTT

2

TDesired Rahge Beam On 11!
Hi w1

) CHL | |PH1
H— e
1 -~
Beam Off I
0 . 0 Ezam On K_- m

Dizplay

50,0
i

0,00 12,30 20,00 Y L = [ =] [ [ v o) TOTTE LT
=
lCaﬂdeTEErent H1/¥1 H2/¥2 H3/¥3 H4 /¥4 H5/¥5
Control PR -G.00 -1,Z1 5,00 -5.00 2,67 5,00 -5.00 -1,68 5,00 -5.00 1,63 5,00 5,00 -1,83 5,00
| —l J e J —l | JR | J JE

-5,00 -1,39 5,00 —5.,.00 0,80
| I

| Marmal Control

1 MEDM Demo Displayl futo-Start |
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caQtDm Virtual Linac Display

« Same effects are created with Graphics Widgets

Cathode
Temperature

(149.3
200 -

150 -

100 - o

Intensity (mA)

Virtual Linac.ui - o x|

X-Position (mm)  Y-Position (mm)

RESET|

RS ]

0 5 10 13

Cathode Current

Control

Electron LINAC Beam Position
104 e I S
s 3 e s :
0 i '3 : e A e = Sh
5k e T o D T e
I x I x x T x ; : T z T x z : z T z z z I T x z I X 1
0 10 20 30 40 50 60
Beamon 1t I <=
i eamon . FC2
Desired Range 3 Open
H1/V1 P17, ek ] H3V3 Hava HSNSBTI E_F. |
cM1 [ pw1 PM2 [ o3 [pm om 1 __Trend Display
- He » e e b o [ 5.06]
[ ] I ] | | mA
Beam Off 0 ®» 1w =W X =
fecamon) - NEEE ™ 0. 1448 A 090 KOS 0 /7RG N s current
20
H1/NV1 H2/V H3/V3 H4/V4 H5/V5
<> A e TR T |t | s Rl = st el R
4 2 0 2 a 4 2 0 2 & A 20 2 A & 20 2 A
3 (il et it R e ] tem it st o ) = T e 1 Y
P ——2— R o e ) A0S R A o D s L S

MEDM Demo Display |

Manual Control
Auto-Start
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caQtDM Dynamic Attribute

Applies Primarily to Graphics Widgets

Objects with a Dynamic Attribute can have their color or visibility change
based on process variables or conditions

Color Mode (Static/Alarm)

— Object has alarm colors (Green, Yellow, Red)
Visibility Mode

— Visible only if the process variable is zero or only if not zero
Visibility Calc Mode

— Visibility is based on a CALC expression involving up to 4 process
variables plus HOPR, LOPR, STAT, SEVR, etc.
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caQtDM Calc Expression

Expression involving 16 variables

A

I 6o m m O O W

r X “

The value of Channel A
The value of Channel B
The value of Channel C
The value of Channel D
Reserved

Reserved

The COUNT of Channel A
The HOPR of Channel A
The STATUS of Channel A
The SEVERITY of Channel A
The PRECISION of Channel A
The LOPR of Channel A

Channel A

®

Property Editor

calabel : calabel

Property
acceptDrops

D toolTip

D statusTip

D whatsThis
layoutDirection
autoFillBackground
styleSheet

D locale

P inputMethodHints

frameShape
frameShadow
linewidth
midLineWidth

D text
textFormat
pixmap
scaledContents
p alignment
wordWrap
margin
indent
openExternalLinks
P textinteractionFlags

botTopBorderwidth
lateralBorderWidth

fontScaleMode

b foreground

D background

visibility
visibilitycCalc

v

channelB
channelC
channelD
buddy

Value
O

LeftToRight
O

background-color: rgb(0, 255,...
English, UnitedStates

ImhNone

NoFrame
Plain

1

0

CLOSED
AutoText

AlignRight, AlignvVCenter

O
0

-1
O

LinksAccessibleByMouse

2.000000
2.000000

WwidthAndHeight

M (0, 0, 0] (255)
I [0, 255, 0] (255)

[static

Calc

A>1
js:TestThisBI
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caQtDM Calc Expression

hd EXp rESSi O n © Property Editor S his

[F!Iter ]g}v — /v
— A The value of Channel A calabel : caLabel -
Property Value [
— B The value of Channel B [, accepioros =
b statusTip
— C The value of Channel C > whatsThis |
layoutDirection LeftToRight |
autoFillBackground O
- D The Va | ue Of Cha n nel D styleSheet background-color: rgb(0, 255,...
P locale English, UnitedStates
‘ P inputMethodHints ImhNone
| frameShape NoFrame
frameShadow Plain
lineWidth 1
‘ midLineWidth 0 Ll
D text CLOSED
textFormat AutoText
pixmap
scaledContents |
P alignment AlignRight, AlignvVCenter
wordWrap O
margin 0
indent -1
openExternalLinks O
D textinteractionFlags LinksAccessibleByMouse |
botTopBorderwidth 2.000000 ‘
lateralBorderWidth 2.000000
i fontScaleMode WidthAndHeight 1 C al C
| b foreground M [0, 0,0](255)
D background M [0, 255, 0] (255)
[ oo (B 3
e y Ccalc
| visibilitycalc A>1 < . A> 1
C h an n EI A > ch | js:TestThisBI ‘
| channelB
channelC
\ channelD
buddy L
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caQtDM Calc Expressions

* Syntaxis the same as for the EPICS CALC record
See the Record Reference Manual

* Some True/False Examples (for Visibility)

1A

A

A=12 (or A==12)
A#12 (or Al=12)
A<0&&B<0&&C<0
A>.9*H

1)

Valueis zero (Same as "if zero")
Value not zero (Same as 'if not zero")
Valueis 12

Valueis not 12

All are negative

Beyond 90% of upper limit
SEVERITY is not zero
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caQtDM Execute Mode

B caQtDM V3.6.4 Build=Jan 17 2014 13:41 = |
Menu PV UpdateType

caQtDM Messages

08-09-2014 15:07:01 last file: Virtual_Linac.ui, macro: user=jbs

What’ s Wrong With this screen? memory: 64832 kB - PV=55 (0 NC), 18 Monitors/s, 13 Displays/s, highe:
- Virtual_Linac.ui o x|
Intensity (mA) X-Position (mm)  Y-Position (mm) |
Electron LINAC Beam Position
Cathode
Temperature R b z : « ? ?
200 -
150 - e — FC2
4 H1V HaIOYE e H3N3 Hava HSNSBT“ . : ;
100 - . cm | pp1 |ow2 [ pr13 | pa [om , ™ | Trend Display|
1 gl i i o
I
50- :!-  mA b » "'A j' e I mﬁ j' » m# - » rm\ i |Tﬁ lalaled Fadzl
0- — B B X mox ™ G
A e L e mn. Y- mn Y- mn Y- mn Y- mn ~ Control
o 3 10 13 20 2 <
Cathode Current HINV1 H2/V2 H3/V3 H4/V4 H5/V5
Control AN [ [ T I T I 1 [ [ T I T R I | [l 1 [ T I T I B | 1 1 [ T I R R | ]

MEDM Demo Display |

caQtDM objects turn white when the connectionis lost!
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caQtDM Drag & Drop

You can drag the process variable names from an object

— Use Mouse Button 2 (the middle button)
The Process variable name appears in its alarm color on black
Cannot be dragged to any Motif Drop Site

— This includes Probe, StripTool, HistTool, and others

Names can be dragged into a Linux text editor

— Can paste them in the usual places without even dragging
Mouse Button 2 is a fast way to see the process variable name

Doesn’t work on a Mac
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PV Info

caQtDM PV Info

— Gives extensive information about the

process variable

Hover Mouse Pointer Over Widget

— Process Variable Name Appears
— Right click “Get Info” Icon

— Left Click

| Object: calLineEdit_17

| jbs:FC2:intensityM : connected

Type: DBF_DOUBLE
Count: 1

Value: 0.000000 mA

Severity: NO_ALARM

Alarm status: OK

IOC: sisyphus.aps.anl.gov: 5064
Precision (channel) :2
LOPR:0.00 HOPR:20.00
LOLO:nan HIHl:nan

LOW :nan HIGH:nan
DRVL:0.00 DRVH:20.00
Colormode: Alarm

| Access: ReadWrite

| m | E{

Close
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caQtDM PV Limits

PV Limits
— Allows you to set the limits for Meters, Sliders, etc
The user can:
— Use the values from Channel Access (HOPR, LOPR, PREC)
— Use the defaults set by the screen designer
The screen designer can:
— Set it to use Channel Access values
— Define the limits
Settings Found On Property Editor
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caQtDM PV Limits

B Qt Designer = od X
File Edit Form View Settings Window Help

By

Widget Box Object Inspector ®
[Fiter | Object | Class \
< MainWindow QMainWindow
S@y:::: + 5 centralwidget QWidget
2R caCircularGauge_0 (7 caCircularGauge
Buttons caLabel_0 i calabel
Item Views (Model-Based) caslider_0 2 caslider
Item Widgets (Item-Based) caStripPlot_0 1n, caStripPlot
Containers
Input Widgets 2T

Property Editor ®

[Fllter ]+v == fv

Display Widgets
Arthur Widgets [Demo
Display Widgets [Examples]

= caQt_Controllers caTextEntry_0 : caTextEntry
g calumeric . Property | Value [l}&:
i : caApplyNumeric - - -
caslider - AnalogTest.u layoutDirection LeftToRight
:i caMenu autoFillBackground a Il
£84 caChoice styleSheet caTextEntry, caLineEdit {bac... ||
caRelatedDisplay b locale English, UnitedStates ||
[ cashellcommand P inputMethodHints ImhNone
|A1] caTextEntry - QLineEdit
caMeIssageButton . inputMask
caToggleButton toxt
& caScriptButton Porex ; -
= maxLength 32767
2 caQt_Graphics
caframe e U
s ; echoMode Normal
caLapel, cursorPosition 0
caGraphics < alignment AlignLeft, AlignvVCenter
caPolyLine Horizontal AlignLeft
calmage Vertical AlignvCenter
calnclude dragEnabled [ AlignLeft, AlignvCenter
[ caDoubleTabWidget readonly O
i P placeholderText
2 caQt_Monitors lacehalderTe
@ caled cursorMovestyle LogicalMoveStyle
f calinearGauge aLineEd
() caCircularGauge channel $(xx):SliderAO
B caLineEdit b foreground M [0, 0,0](255)
-y caThermo b background © [218, 218, 218] (255)
im‘ ca;:aft;ﬂ:nPlot colorMode Static
caStripPlo =
precision 0
%‘:’:_ZEE precisionMode Channel
= caBitnames limitsMode Channel
@@ cacamera maxyaliie 1
caCalc I 0
R\ cawaterfallPlot fontScaleMode WidthAndHeight
formatType decimal
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caQtDM Macros

Strings of the form $(name) in an ADL file can be replaced by some
other string

— For example, enter S(sector):S(corrector) as part of a PV name
Replacementis specified:

— 1.0n command line:

caQtDM -macro ”sector=S1A,corrector=H2”
— 2.In Related Display configuration:
Property Editor select args xx=5(xx)

Allows you to design one screen and use it for many similar items
The Main_XXXX.ui display uses $(xx) in front of PV names

— So different users have their own PV names

— caQtDM —macro “xx=user00” Main_XXXX.ui &
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caQtDM Related Display

* Brings up a menu of other displays
 As with most caQtDM widgets there are many options

F RelatedDisplays.ui - O X

Related Display Options

1 i

If there is only one | - 2 1 | 2 | 3 ||Ifthere is more than
item on the menu, oneitem in the
clicking on it brings Row Column menu, a down

up that one display : arrow appears
Menu Mode v |

Single Item | Hidden




caQtDM caThermo

* Here are some options for the caThermo Widget

- bars.ui —, (m)

caThermo Widget

Label Direction Fill Mode

No Label

No Label ]
I

No Decorations

No Decorations

Outline ! ' il : i ' I ' 0 ' =
Outline i ' i ' - ' 2 ' o ' :
|
Limits 0 20 40 60 80 100
]

Channel 100 80 60 40 20 0




CaQTDM caThermo Widget

* The no decorations mode, useful for bar graphs and effects
 !@-"’ bargraph.ui - O X “

caThermo Widget with No Decorations

Sector 1 Horizontal Correctors

g —F g —
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caQtDM Strip Chart

* The caStripPlot Widget Plots Up to Seven Output Values

F- AnalogTest.ui -~ o x|

Test Display
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caQtDM Strip Chart

'@ Qt Designer s b |
File Edit Form View Settings Window Help

o &

Widget Box Object Inspector
[Fnter Object Class
- ~ MainWindow QMainWindow
I[[ Is'az::: v % centralwidget [7] Qwidget
- P caCircularGauge_0 {7 caCircularGauge
2 __Buttons calabel_0 ™ calabel
Item Views (Model-Based) caslider_0 2 caSlider

Item Widgets (Iltem-Based)

Containers

Input Widgets

Display Widgets

Arthur Widgets [Demo]

Display Widgets [Examples]

caQt_Controllers

0 N O N | O O |

j callumenc lProperty Value (4]
. caApplyNumeric !
caSlider ( 5
=f caMenu B Edit text * | slider Analog Output
4 caChoice ‘ f5(xx):MeterAl;$(xx):AirTemp1Al;
& caRelatedDisplay $(xx):AirTemp2Al
I} cashellcommand |irTemp1AL; $(xx):AirTemp2Al ] ...|[+)
|A1] caTextEntry Second
caMessageButton 60.000000
(] caToggIeButton VR
& caScriptButton i
= caQt_Graphics ) b
1.000000
| caFrame 0.000000
[ calabel Channel
caGraphics Channel
caPolyLine el Lines
calmage —— [251, 243, 74] (255)
] cainclude YaxssLimftsM_ax_z 1.000000
B caDoubleTabWidget Yax!slel.tlen_z 0.000000
5 YaxisScalingMax_2 Channel
(= caQt_Monitors | Naissrallnamin 2 = ]
O caled axisScalingMin_. hanne
f calinearGauge Style 2 Lines
(% cacircularGauge b color_2 [255, 176, 255] (255)
calineEdit YaxisLimitsMax_3 1.000000
y caThermo YaxisLimitsMin_3 0.000000
[ caCartesianPlot YaxisScalingMax_3 Channel
L, castripPlot YaxisScalingMin_3 Channel
‘ caByte Style_3 Lines
i caTable b color_3 [164, 170, 255] (255)
= caBitnames S
= YaxisLimitsMax_4 100.000000
caCamera —
@i cacalc Yax?sleu.tlen_4 0.000000
I\ cawaterfallPlot YaxisScalingMax_4 Channel
YaxisScalingMin_4 Channel
Style 4 Lines ]

caStripPlot 0
caTextEntry_0

N caStripPlot
4l caTextEntry

Property Editor

@@

{F\lter

4 = A

casStripPlot_0 : caStripPlot
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N
caQtDM Strip Chart

* Right Click On Active Display To Modify Strip Chart

"E AnalogTest.ui - o x| = stripplot modifications x |
¢ 99:MeterAl user ¢||10 user ¢ | |90
Test Display , | i ) I ]
99:AirTemp1Al [channel c] [0 ] [channel‘ c] [100 ]
99:AirTfemp2Al [channel c] [0 ] [channel c] [100 ]
Apply Return Y axis : linear c]
= 1 1 I 1 1 1 ] Il 1 1 |
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caQtDM Plot Widgets

Strip Plot (Strip Chart)
The Cartesian Plot is the most complicated caQtDM widget

— caQtDM uses the Qwt package
— Plots Up To 6 Curves
— Plot Arrays Using Waveform Records

— Plot Scalar Using A Single Process Variable
Waterfall Plot
— Also Plots Waveforms & Scalars
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caQtDM Documentation

 Thereisa caQtDM web page
— http://epics.web.psi/software/cagtdm
— http://epics.web.psi/software/caqtdm/caQtDM_Manual
— http://epics.web.psi.ch/software/caqtdm/TUPPC121.pdf
e Qt Project Homepage

— http://qt-project.org/
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caQtDM Tutorial

‘Hands On’ Demonstration

How To Create A Display
— Mode Button, File Edit & Palette Menus
File Operations
— New Display, New, Open, Save, Close & Print
Palettes
— Object Types (Graphic, Monitors, Controllers)
— Resource, Color, & Object Palettes
— Dimensions, Colors, Objects
Macros & Dynamic Attributes
— String Substitutions, Calc Expressions
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caQtDM Tutorial

VNC Instructions For A Mac Laptop

In Apple Finder, Press Command-K, or in the menu, select “Go Connect
to Server...”. This brings up the Connect to Server dialog box.

In the Server Address box type "vnc://crackle-vm:5962" and press the
Connect button. The Screen Sharing application should start and prompt
you "Enter your password to share the screen of crackle-vm:5962".

Type "epics!" into the the password box (without the quotes) and

press Connect.

You should now see the redhat Linux login screen where you can enter
the username and password given to you.
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