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Intention and Goals

* Modernize the Ul Controls / Widgets
* Eliminate Primitives and use DLLCC

* Easy to Maintain and Extend

“A user interface is well-designed when the program
behaves exactly how the user thought it would.”



Some Windows ™ Definitions

e Window Classes
* Window Procedure

* Window Messages



Window Classes

A window class is a set of attributes that the system uses
as a template to create a window. Every window is a
member of a window class. All window classes are
process specific.



Window Procedure

Every window class has an associated window
procedure — a function that processes all messages
sent or posted to all windows of the class.

All aspects of a window's appearance and behavior
depend on the window procedure's response to these
messages.



Window Messages

Each window has a function, called a window procedure,
that the system calls whenever it has input for the
window.

Windows do not make explicit function calls to obtain
input. Instead, they wait for the system to pass input to
them.

The system passes all input for an application to the
various windows in the application.



Architectural Overview

* UlView

= UlTransparentWindow
= UIChildWindow

= UlControl
* \Windows GDI
e GDI+



UlView

* UlView class
= registerClass
= WndProc
= MessageMap
= Message Handling

* UlView

= privateCreate
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Browser Edit Find View Padcage Class Protocol Method Tools Help

= [ ;% % 0’0 8| = | 20 03 [uwm
Package ] Class ‘ | 4| Instance [ Class “ Shared Variable “ Ins!
@ Object ~ E_ € acce onAcceleratorCommand
& Object € anne onActivate:
& UlAbstractView = © annc onActivateApp:
© butt: onAppCommand:
& UIChildWindow © chbt | onClose:
& UIGdipChildWin g drag onColorRequest:
& UlAbstractGre key onCommand:
& UlBarChart @D metl onContextMenu:
& UlHorizont (5] mou w onControlColorRequest:
& UlVerticalt € # onControlCommand:
& UlLineGraph © pow w onControlNotification:
& UlPieChart & privz % onDestroy:
& UlBitmapDisp © resi: onDrawltem:
@ UlDrawPad ® testi w onDrawltemCtrl:
& UllmgDisplay & winc onDropFiles:
& UlZoomimgL w onEraseBackground:
& UIMCIWindow onFindReplace:
& UITabPage - ™ onGetDIgCode
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UlView class>>registerClass

Browser Edit Find View Package Class Protocol Method Tools Help
o.,.0_ 0 » . »  » = > —
%% % "m0 B | = | 10 03 |[uven
[ Package | Class I l Instance ] Class [ Shared Variable ‘ Instance Variable
< UlAbstractView Pl == OST New Ul (1.473,ahilt © accessing . name:titlezrect:menu:cont 4

4 UlView @ cbt hook L rec
& UIChildWindow class initialization registerWWindowMessages ¥

1 Source | © Commentd) | © Definition | Method Reference | ¢ Transformed Source | Rewrite | Code Criti
registerClass
"((( self registerClass )))"

| classStruct |
(atom isNil or: [atom = 0])
ifFalse:
[Class already registered’ out.
Aatom).
classStruct == (self lib WNDCLASSEX gcCalloc)
memberAt: #cbSize put: self lib WNDCLASSEX sizeof;
memberAt: #lpszClassName put: self wndClassName gcCopyToHeapUnicode;
memberAt: #style put: self wndRegisterClassStyle;
memberAt: #pfm\WndProc put: self WndProc;
memberAt: #hbrBackground put: self wndBackgroundBrush hBrushHandle;
memberAt: #hlcon put: (Icon loadNamed: #ObjectStudio) handle handle;
yourself.
atom := self lib RegisterClassEx: classStruct.
atom = 0 ifTrue: [System getLastOSError out].
~atom
Method: #registerClass (methods) Package: OST New UI

&4 Cincom.
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UIVie class>>WndProc

Browser Edit Find View Package Class Protocol Method Tools Help

E ‘ oﬂ OQ 0+ |»“ »9 »®‘>§‘ m C\',; Huiview

Package | Class ‘ Instance ] Class [ Shared Variable " Instance Variable I

& UlAbstractView 7" OST New Ul (1.473,ahiltne € accessing ~ OwndExSter
@ cbt hook el WndProc
® class initialization
-

22

& UIChildWindow

A 1ot

¥ wndRegisterClassStyle
A

2

<

4k Source | © Commentd | © Definition | Method Reference | ¢ Transformed Source | Rewrite | Code Critic |

[WndProc := External .CCallback do:
-aHwnd :msq :wParam :IParam |
| wnd sym |
(wnd := self indWindow: aHwnd datum) notNil
ifTrue:
[sym := wnd localMessageMap at: msg
ifAbsent: [ObjectStudio.UlView.MessageMap at: msq ifAbsent: [nil]].

sym isNil
ifTrue:
[OutputTranscript
ifTrue: [(default processing for msg ", msq printString) out].

wnd defaultWindowProcessing: (WindowsEvent
hwnd: aHwnd datum
message: msq
wParam: wParam
IParam: |Param)]

ifFalse:
[OutputTranscript ifTrue: [sym out].
wnd perform: sym
withArguments: (Array

with: aHwnd datum
with: msg
with: wParam
with: |Param)]]

>

1L

Method: #WndProc (methods) Package: OST New UI

& Cincom.
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UlView class>>MessageMap

Browser Edit Find View Package Class Protocol Method Tools Help

E‘OGOOQ °+ ’»”»Q »m‘ _=$‘ ‘Y) N HuMew

Package | Class I Instance l Class [ Shared Variable “ Instance Variable

& UlAbstractView Pl == OST New Ul (1.473,ahiltnd ©® accessing »~ initializeMessageMap
4 UlView @ cbt hook v || g initializeOSinVW

ik Source | © Commentd) | © Definiton | O Transformed Source | Rewrite | Code Critic |

initialMessageMap

A(Array new: 800)
at: WM_ACTIVATE put: #/WM_ACTIVATE:msg:wParam:|Param:;
at: WM_ACTIVATEAPP put: #WM_ACTIVATEAPP:msg:wParam:|Param:;
at: WM_APPCOMMAND put: #WM_APPCOMMAND:msg:wParam:IParam:;
at: WM_CANCELMODE put: #/WM_CANCELMODE:msg:wParam:|Param:;
at: WM_CAPTURECHANGED put: #/VM_CAPTURECHANGED:msg:wParam:|Param:;
at: WM_CHAR put: #WM_CHAR:msg:wParam:|Param:;
at: WM_CLOSE put: #WM_CLOSE:msg:wParam:|Param:;
at: WM_COMMAND put: #VM_COMMAND:msg:wParam:|Param:;
at: WM_CONTEXTMENU put: #VM_CONTEXTMENU:msg:wParam:IParam:;
: WM_CREATE put: #VM_CREATE:msg:wParam:IParam:;
: WM_CTLCOLOR put: #VM_CTLCOLOR:msg:wParam:IParam:;
: WM_CTLCOLOREDIT put: #/WM_CTLCOLOREDIT:msg:wParam:IParam:;
: WM_CTLCOLORBTN put: #WWM_CTLCOLORBTN:msg:wParam:IParam:;
: WM_CTLCOLORDLG put: #WM_CTLCOLORDLG:msg:wParam:|IParam:;

Method: #lnlhaMessageMap (initialize-release) Package: OST New UL
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UlView>>WM CHAR:msg:wParam:IParam

Browser Edit Find View Padcage Class Protocol Method Tools Help
E‘oﬂeﬁ" »Qlé——’m(X’,HUMew

Pad(age Class ‘ Instance I Class " Shared Variable “ Instance Variable
@ Object m— @ methods A || § defaultWindowProcessing: ~
& Object © mouse met WM_ACTIVATE:msg:wParam:|Parar—
& UlAbstractView € on methods WM_ACTIVATEAPP:msg:wParam:If
4 UlView © power man WM_APPCOMMAND:msg:wParam:
& UIChildWindow € private WM_CANCELMODE:msg:wParam:ll
& UIGdipChildWindow @ resizing WM_CAPTURECHANGED:msg:wP:

& UlAbstractGraph © testing WM_CHAR:msg:wParam:|Param:

& UlBarChart : WM_CLOSE: msg wParam:IParam:

i Source | Nusauce | @ Commentd) | © Definition | Transformed Source | Rewrite | Code critic |
WM_CHAR: aHwnd msg: message wParam: wParam IParam: IParam

Aself onChar: (CharacterEvent
hwnd:aHwnd
message: message
wParam: wParam
|IParam: IParam)

Method: #WM_CHAR:msg:wParam:IParam: (window processing)  Package: OST New UL
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UlView>>privateCreate

Browser Edit Find View Package Class Protocol Method Tools Help

E‘ONOQ O+‘))“»G> )@‘) ‘mm“mview

. Package | Class | Instance [ Class ” Shared Variable “ Instance Variable

< UlAbstractView ] == OST New Ul (1.473,ahiltng € accessing
4 UlView € announcements

~

privateClose

L . privateCreate

% Source | © Commentd | © Definiton | ¢ Transformed Source | Rewrite | Code Critic |

privateCreate

| aHwnd |
aHwnd = self lib
CreateWindowEx: self wndExStyle
class: (self class wndClassName isString
ifTrue: [self class wndClassName gcCopyToHeapUnicode]
ifFalse: [self class wndClassName])
window: self windowName gcCopyToHeapUnicode
style: self wndStyle
x: self position x
y: self position y
width: self extent x
height: self extent y
parent: (self parent isNil ifTrue: [0] ifFalse: [self parent windowHandle])
menu: 0
hinst: 0
IParam: 0.

Method: #privateCreate (private) Package: OST New UI

&4 Cincom.
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UIChildWindow

Browser Edit Find View Package Class Protocol
— Q Q Q » » », »n=
%% % | me B | =
Padage} Class ‘

@ Object o}
& Object

* Subclasses are window classes & UAbstractView
like

& UIGdipChildWindow

= U |TabPage & UlAbstractGraph

& UlBarChart
& UlHorizontalBarChart
= UlIDrawPad & UlVerticalBarChart
. & UlLineGraph L
m UIInglspIay & UlPieChart
¢ UIBitmapDisplay
- ( ) @ UlDrawPad
e & UllmgDisplay v

* Superclass for all child windows

=

@ Commentdy | @ Definition [ Rewrite “ Code Criti
Smalltalk. ObjectStudio defineClass: #UIChildW
superclass: #ObjectStudio UlView)

AT

&4 Cincom.




UlControl
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Browser Edit Find View Package Class

Protocol Meth:
z‘ONOQO_'_‘»N)b»@‘)iE;‘m
* Superclass for all Controls /

Widgets |

& AbstractUIComplexControl
& UlComboBoxEx

* Subclasses are Controls / Widgets

o UlTreeView
& UlAbstractButton
like

& UlButton

& UIBitmapButton
o UlCheckBox
= UlTreeView

& UlOwnerDrawButton
@ UlRadioButton
] ] @ UlCommandLink
= UlListView

@ UlGroupBox
= UlEdit

& UlAnimate
o UlEdit
& UlDateTimePicker v
e UlMultilineEdit
e UIRichEdit

@ Commentdy | @ Definition [ Rewrite ” Code Critic

Smalltalk ObjectStudio defineClass: #UIControl
= (..)

superclass: #{ObjectStudio UlView}

ndevaedTymea-

&4 Cincom.
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Windows GDI

The Microsoft Windows graphics device interface (GDI)
enables applications to use graphics and formatted text
on both the video display and the printer.

* Negatives
= No support for modern image formats (JPG/PNG)
= No anti-aliasing

* Positive
= fast
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Windows GDI

With the introduction of Windows XP, GDI was

deprecated in favor of its successor, the C++ based GDI
+ subsystem.

“

Browser Edit Find View Package Class Protocol Method Tools Help

= ‘ o ‘e 4 ’ o ® ’;é’ N g ’ WndBrush v
Package \ Class ‘ Instance [ Class H Shared Variable " Instance Variable
@ Object m— © accessing privateCancelDC ~
& Object € methods _ privateCreateCompatibleBitmap:
& WndHandle : privateCreateCompatibleDC
& WndBrush privateFillRect:brush:
& WndPen privateGetCurrentObjectType:
privateGetDCBrushColor
privateGetDCPenColor
privateRelease v

...f Source [ NuSauce ” @ Comment &) ” © Definition “ Rewrite ” Code Critic .

message selector and argument names

&4 Cincom.
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GDI+

“GDI+ adds anti-aliased 2D graphics, floating point
coordinates, gradient shading, more complex path
management, intrinsic support for modern graphics-file
formats like JPEG and PNG, and support for composition
of affine transformations in the 2D view pipeline.”
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GDI+ T ——

Browser Edit Find View Package Class Protocol Met

= [°m°% % |"m’e B =

Windows GDI+ exposes a flat APl S smmmm—

. @ GdipBrush
that consists of about 600 GdipHatchBrush
functions

GdipLinearGradientBrush

GdipPathGradientBrush

GdipSolidBrush

GdipTextureBrush =
. . @ GdipCachedBitmap

The functions are mapped into o GdipCustomLineCap

@ GdipAdjustableArrowCap

Smalltalk classes, that reflect the o GaipEfect U
C++ hierarchy Gapeis

GdipBrightnessContrast
GdipColorBalance
GdipColorCurve

GdipColorLUT
GdipColorMatrixEffect
GdipHueSaturationLightness
GdipLevels
GdipRedeveCarrection b

¢ ¢ ¢ ¢ @

¢ ¢ ¢ ¢ ¢ ¢ ¢ @

|G

@ Comment @ Definition “ Rewrite “ Code Crih'c‘

Windows GDI+ exposes a flat APl that consists of al

&4 Cincom.
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Used In

e UlIBitmapDisplay
* UllmgDisplay
* UlDrawPad

* UlChart

= UlLineGraph
= UlIBarChart
= UlPieChart




Announcements

Announcement is the core of
class-based event notification
framework superseding the older
symbol-based trigger-event
framework and the changed/
update mechanism.
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Browser Edit Find View Package Class Protoc
E‘OGBOQ 0+ ‘»GG»Q »@‘);z
Padcage] Class ‘
@ Object 4
%% Announcement
%% AbstractUIChangeAnnouncemen’
%% UlChangeAllowAnnouncement
%% UIChangeAnnouncement
%V UIChangeOKAnnouncement
%% AbstractUIListViewAnnouncemer
¥ UILVAbstractLabelEdit
%% UILVBeginLabelEdit
%% UILVEndLabelEdit
%% UILVBeginDrag
%% UILVBeginRDrag
%% UILVClicked
%% UILVColumnClicked

%% UILVDeleteAllltems

%% UlLVDeleteltem

%% UILVGetDisplnfo

%% UILVGetinfoTip

s4 Ul VHeaderltemClicked A

i-@ Comment [ %C Definition “ Rewrite “ Code Criti

Superclass for all Ul Announcements

&4 Cincom.
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Class TestUI

Browser Edit Find View Package Class Protocol Method Tools Help

B | % "0 8% [ 20 05 [ [

o Si n g I t n ’_‘“ Instance ‘ Class [ Shared Variable “ Instanoe{ b
e O o Object m_ © AR testOpenlPAddress A
& Object ® Esl testOpenListbox
% TestUl © inst testOpenListView
°* Im o) lements a test for eve ry @ met || testOpenMenuBariindow
testOpenMSListbox

testOpenMultilineEditCtrl

U I CI aSS I m p I e m e n ted testOpenNumberEditCtrl

testOpenPasswordEditCtrl
testOpenPlayWindow

¢ ContrO”ed by CIaSS Side testOpenRadioButton

testOpenRadioButtonGroup
N Ieth Od S testOpenRichEditCtrl
testOpenStatic

testOpenSysLink

= Each line in the class method
contain a single operation

testOpenOwnerDrawButton

self new testOpenOwnerDrawButton.

= Execute line by line to see
the effect

self new testCloseButton

Method: #testOpenOwnerDrawButton (testing Package: OST New UL

&4 Cincom.
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Sample Code

* TestUI
* TestGdipClock
e TestPathGradient

° (..)

2. September 2013

@ Cincom. & Cincg
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Some Controls / Widgets
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If you want to know more, get your hands on the
code and tell us what you think, please register for

our OST-DEV program.

See our Product Manager Arden Thomas
(athomas@cincom.com) for more information




Contact Information

Star Team (Smalltalk Strategic Resources)

— Suzanne Fortman (sfortman@cincom.com)
Cincom Smalltalk Program Director

— Arden Thomas (athomas@cincom.com)
Cincom Smalltalk Product Manager

— Jeremy Jordan (jjordan@cincom.com)
Cincom Smalltalk Marketing Manager

http://www.cincomsmalltalk.com
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