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Symbols
* operator, XPath, 333, 334
/ operator, XPath, 332, 334
@ operator, XPath, 332–333, 334
[ ] operator, XPath, 333, 335

A
Absolute mapping mode, 230–231
Actions, 365–389

commands, 373–379
commands and data binding, 380–383
declarative, 369
element composition and, 366–367
events, 369–372
loose coupling and, 366–368
triggers. See Triggers

Activated event, Window, 72
Active X DocObjects, 109
Actual size, two-phase layout, 175
AddHandler, 373
Algorithmic layout, 208–214

arranging children in, 211–214
calculating desired size of, 209–210
example of, 208
fitting into available size, 210–211

Alpha channel of color, 228, 250–253
AmbientLight, 265
Anchored blocks, 279–280
AnimationClock, 286, 293
Animations, 283–300

AnimationClock, 286
defined, 283

defining, 293–296
with DoubleAnimation, 286–287
encapsulating time-based values for 

properties, 285–286
hard way of building, 283–285
integration and, 34–37, 296–300
predefined, 286
roll-over effects for, 287–288
storyboards for, 288–290
summary of, 290–292
time and timelines in, 292–293
triggers in, 291

Anti-aliasing, 220
Application manifest, browser-hosted 

applications, 105
Application object, 52–71

building program using markup, 
19–20

configuration state, 61–64
content state, 64–71
controlling lifetime of process, 55–56
creating scalable applications, 45–46
definition, 53–55
Document state, 71
error handling, 57–59
informed about all windows, 78–80
invoking Run method, 52–53
managing state, 59–60
open packaging conventions, 68–69
starting WPF application with, 17

Application-scoped settings, Configuration 
state, 62

Application.Current property, 53
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Applications
Application object. See Application object
desktop style, 50–52
hosting in browser. See XBAPs (XAML 

Browser Application)
navigation. See Navigation
overview of, 43
passing state between pages, 89–94
principles of creating, 43–44
scalable, 44–48
tools for building, 39–41
user controls, 80–83
Web style, 48–50
windows. See Windows

ApplicationSettingsBase, Configuration 
state, 61

Application.StartupUri, 104–105
Application.Windows property, 79
ArcSegment, 223
Arrange phase, two-phase layout, 175
ArrangeOverride, 185
ASP.NET, 10–11
assemblyIdentity tag, browser hosting, 108
Attached properties, 16–17, 186
Attributes

defining fonts, 272–274
defining text, 268–269
name of XML, 332–333

Audio, 301–303
Author time, 64
Automatic sizing, 177
AutoReverse, Storyboard, 294
Available size, two-phase layout, 175
AxisAngleRotation3D, 266–267

B
BarrelButton, 157
Base services, 421–442

dispatchers, 427
input device communication, 441
InputBinding, 438–440
keyboard focus, 441–442
keyboard, mice and styluses, 437–442
metadata, 434–437
.NET properties, 427–431
property system, 431–434
threading, 421–426

BasedOn property, 413–414
BeginStoryboard, 291–292, 297–298

BezierSegment, 223
Binding

collection views. See Collection views
commands, 377–383
controls, 27–30
defined, 316
hierarchical, 342–349
to objects, editing, 325–331
to objects, overview of, 322–325
overview of, 316–322
pervasiveness throughout system, 308–309
resources, 314–315
templates, 126–127
to XML, 331–337

Bitmap effects, 2D graphics, 253–254
BitmapImage

adding richer display to, 359–361
displaying with ContentControl, 358–359
displaying with interesting template, 359
encapsulating functionality for images, 245

BitMapMetadata, 246–248
Block elements

defined, 269
text containment rules for, 147–148
in text layout in paragraphs, 274–275
in text layout in tables, 277–279

Blocked command, 381
Boilerplate code, 54–55
Border control

creating template for controls with, 125
with LinearGradientBrush, 231
overview of, 165–166
as render control, 121

BorderLayout class, 191
Bottom property, Canvas, 186–187
Browser-based applications

adding navigation to, 48–51
converting to desktop applications, 46–47

Browser hosting, 103–111
HelloBrowser, 103–109
loose markup and, 111
overview of, 103–104
PresentationHost view and, 109–110

Brushes, 228–234
3D equivalent of, 256
combining with pens, 234–237
defined, 218
gradient, 228–232
overview of, 228
tiling, 232–234
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Bubbling events, 370–371
Built-in layout, 185–186
Button control

as content control, 121
hierarchy, 129–130
overview of, 129–130
setting content of, 116–117
stack panel layout for, 22
supporting clicking, 368, 373
template binding in, 126–127
templates in, 122–125
three principles of, 114–116
toolbar, 141–142
in window, 21

ButtonChrome, 116–117

C
C#

compiler, 18–19
partial types, 24–25
Visual C# Express, 39

Cameras, 3D graphics
creating, 256–258
defined, 265–266
overview of, 265–266

CanExecute method, 374–375, 382–383
CanGoBack property, 97
Canvas, 186–189
Caret, 150–151
CaretPosition, 151
Cascading Style Sheets. See CSS (Cascading 

Style Sheets)
Center property, 229
CER (constrained execution region), 57
CheckBox control, 129–130, 367
Child/children

Border control containing, 165–166
controlling in layout with Visibility, 176
defined, 120
effects of z-index on layout of controls, 

183–184
ScrollViewer and, 167–168
Viewbox control stretching, 169–170

Circle layout, 208–214
arranging children in, 211–214
calculating desired size of, 209–210
example of algorithmic layout as, 208
fitting into available size, 210–211

ClearType, 220

Click events, 140, 366–368
Clipping

GDI and User32 based on, 219
layout patterns and, 180
overview of, 4

Clocks, 293, 301–302
Closed events, Window, 72–74
Closing events, Window, 72–74, 94
CLR objects

binding to, editing, 325–331
binding to, overview of, 322–325
naming components authored in XAML, 

69–71
retrieving data from, 308

Code-behind files, 24–27
Collection-based text object model, 146–148
Collection trigger types, 384
Collection views, 349–357

currency management, 349–351
describing in markup, 355–356
filtering, 351–353
grouping, 353–355
overview of, 349
sorting, 353

CollectionViewSource, 351, 355–356
Color, 2D graphics, 225–228
ColumnDefinitions property, Grid, 196, 

202–203
Columns, 280–281
COM, 68
CombinedGeometry, 224–225
CombineGeometry, 224
ComboBox, 131–135
Command property

data-bound commands, 380–383
DataTriggers, 385
InputBinding, 438

CommandParameter, 380–383
Commands, 373–379

command binding, 377–379
data binding and, 380–383
defining with ICommand interface, 374–377
naming desired action with, 374
routed, 378–379
secure, 379

Community technology preview. See CTP 
(community technology preview)

ComponentResourceKey, 403
Composite rendering, 2D graphics, 218–219
Compositing system, 219

Anderson_Idx_p443-458.fm  Page 445  Wednesday, March 14, 2007  5:02 PM



Index446

Concurrency management, 432–434
Configuration file bindings, setup, 62
Configuration state settings

configuration file bindings for, 62–63
defining object model for, 61–62
running application using, 63–64

ConstantAttenuation property, light, 256
Constrained execution region (CER), 57
Constraints, layout, 177
Containers, 7, 143–144
Content controls

binding TextBox to, 317
binding with data templates, 320–322
defined, 81
displaying bitmap image with, 358–359
overview of, 121
supporting templates. See Templates

Content model, 116–121
Children and Child of, 120
content controls of, 121
ContentPresenter of, 117–119
creating Window template, 127–128
function of, 27
Items of, 119–120
layout controls of, 121
overview of, 116–117
render controls of, 121

Content state (resources), 64–71
adding to application, 65–67
applications and, 312–314
configuring, 65–66
defined, 64, 310–311
loading, 68–69
lookup path for, 312
Open Packaging Conventions and, 68–69
overriding in element hierarchy, 311–312
overview of, 28–29
static assignment or dynamic binding of, 

314–315
styles and, 400, 403
types of, 65
using more than once, 314

ContentPresenter, 116–120, 402
ContentRendered event, Window, 72
ContentTemplate property, 118, 320–321
ContentTemplateSelector, 118
Context menus, displaying, 139
Control library, 128–161

buttons, 129–130
containers, 143–144

document viewers, 160
Frame, 160–161
menus, 138–140
overview of, 128–129
ranges, 144–145
toolbars, 138–143

Control library, editors, 145–159
ink data, 154–158
overview of, 145–146
text data, 146–150
using InkCanvas, 158–159
using RichTextBox, 150–154
using TextBox, 154

Control library, lists, 130–138
creating with templates, 137–138
ListBox and ComboBox, 131–135
ListView, 135–137
overview of, 130–131
TreeView, 137

Controls, 113–171. See also Control library
as 2D drawings, 31–33
as 3D shapes, 33–35
adding styles to, 37–39, 401, 418
adding triggers to, 387–388
binding, 27–30
Border, 165–166
bubbling events for, 371
code interacting with, 24–27
content model for, 116–121
creating themes for, 406–407
customizing appearance of. See Templates
keyboard focus for, 441–442
layout of. See Layout
overview of, 113
Popup, 167
ScrollViewer, 167–169
three principles of, 113–116
Thumb, 163–165
ToolTip, 161–163
user, 80–83
Viewbox, 169–170

ControlTemplate
adding triggers to controls with, 

388, 400
animation integration with, 296–298
customizing ListBox with, 134
DataTemplate vs., 338–340
defined, 123
defining new, 123–125
integrating animation with, 296–298
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CopyToOutputDirectory, 65
CroppedBitmap class, 244
CS_PARENTDC, 219
CSS (Cascading Style Sheets)

customizing controls in HTML using, 122
customizing style for tags using, 392
encoding styles using, 396–397

CTP (community technology preview), 41
Currency management, collection view, 

349–351
CWnd, 71

D
DashStyle property, pens, 236–237
Data, 307–364

adding triggers to, 384–387
binding. See Binding
data-driven display, 357–362
.NET data model, 307–308
pervasive binding, 308–309
resources, 310–316
transformation, 309–310
working with, 27–30

Data-driven display
data models in, 361
example of, 358–362
reusing rich views in, 361–362
reversed relationships in, 357–358

Data model, .NET, 307–308, 361
Data point, 316
Data templates

adding content to display tree, 118
adding triggers to data, 384–387
binding with, 320–322, 338–340
data-bound commands, 381–382
data-driven display. See Data-driven 

display
defined, 309
defining, 123
in hierarchical binding, 342–349
selecting, 340–342

DataTemplateKey, 399
DataTemplateSelector, 340–343
DataTrigger

adding triggers to controls, 388
adding triggers to data, 384–387
defined, 383–384

DataType property, 347
Deactivated event, Window, 72

Declarative actions, 369
Declarative programming, 10, 54
DeclareChangeBlock, 153–154
DefaultValue, metadata, 434
DependencyObject, 432–434
DependencyProperty system, 326, 432–434
Deployment, scalable, 47–48
Deployment tag, browser hosting, 106–108
Desired size, two-phase layout, 175
Desktop applications

adding navigation to, 48–50
converting browser applications to, 46–47
deploying, 48
overview of, 50–52

Dialogs
displaying modal, 74–75
preventing user from dismissing, 94
with scroll view, 168–170
windowing model for, 51

Diffuse materials, 264–265
Direct events, 369
DirectionalLight, 265
DirectoryInfo, 344–345
Dispatchers, 422, 427
DispatcherUnhandledException event, 58–59
DispatcherUnhandledExceptionEventArgs, 58
Display, and styles, 401–405
Display tree

adding content to, 118
binding with data templates, 320–322
ControlTemplate vs. DataTemplate, 338
defined, 116–117
ListBox, 120
templates creating, 123–124

Display, windows, 74–77
Dock property, 191
DockPanel, 139–140, 190–193
DocObjects, Active X, 109
Document property, 150
Document state, 71
Document viewers, 160
Documents and text, 267–283

advanced typography, 281–283
columns and page-level formatting, 280–281
figures and floaters, 279–280
fonts, 272–274
Hello World, text style, 268–272
lists, 275–277
paragraph formatting, 274–275
tables, 277–279
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DoubleAnimation, 36, 286–288, 295–296
DoubleAnimationUsingKeyFrames, 295–296
Drawing attributes, Stroke, 156–157
Drawing instructions, 218
DrawingBrush, 232–234, 303
DrawingGroup, 239
DrawingImage type, 241
Drawings, 218, 237–239
Dynamic resource binding, 314–315
DynamicResource, 356

E
Editing

binding to CLR objects, 325–331
two-way data binding for, 327–328

Editors, 145–159
ink data, 154–158
overview of, 145–146
text data, 146–150
using InkCanvas, 158–159
using RichTextBox, 150–154
using TextBox, 154

Element composition
for actions, 366–367
for controls, 114, 116–117
for styles, 392–393
for templates, 126

ElementName property, 317
Ellipse control, 121
EmbeddedResource, 65–67
Emissive materials, 264–265
Error handling, 57–59
Event handlers

linking markup to code-behind files, 25–27
setting new control template, 124–125

Event setters, 398
Events

loose coupling and, 367–368
overview of, 369–372
reporting property changes with, 326–327

EventTrigger
adding to controls, 387–388
defined, 383–384
integrating animation with 

ControlTemplate, 296–298
Exception-handling, 57–59
Exceptions, unrecoverable, 57
Execute, commands, 375–376
Exit command, 375–377

Expander control, 143–144
Expression Blend, 41
Extensible Application Markup Language. 

See XAML (Extensible Application 
Markup Language)

F
FamilyNames property, fonts, 273–274
FamilyTypeface, 272–273
FieldOfView, 256–258
Figures, 279–280
FillRule property, 224
Filtering, in collection view, 351–353, 356
FindResource, 289–290
Flexible sizing models, Grid, 197–199
Floaters, 279–280
FlowDocument

controlling column layout, 280–281
overview of, 269–271
TextBox allowing editing of single, 150

FlowDocumentPageViewer control, 160
FlowDocumentReader control, 160, 271
FlowDocumentScrollViewer control, 160, 270
FocusManager, 441–442
Fonts

FontFamily, 273, 317–318
overview of, 272–274

Forever, RepeatBehavior, 294
Form, in Windows Forms, 71
FormatConvertedBitmap class, 244
Formatting, of arbitrary ranges, 149
Frame, 160–161
FrameworkContentElement, 384
FrameworkElement

controlling layout constraints, 177
defined, 176
triggers properties on, 384
using layout properties of, 185

FrameworkElementFactory, 124, 314, 338
FrameworkElement.SetResourceReference 

API, 315
FrameworkPropertyMetadata type, 437
Freezable objects, 314
Fully qualified file path, 64–65
Functional navigation, 97–103

building Welcome page, 99–100
call to SayHello, 100–101
creating UI to display to user, 99–100
defined, 98
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implementing, 98–99
implementing flow of, 101–102
implementing GetName, 102–103
overview of, 97–98

G
GDI coordinate system, 219
Geometries

2D graphics, 222–225
3D graphics, 255
basic, 218
outlining shape with pens, 234–236

GeometryCombineMode, 224–225
GeometryDrawing, 239, 255
GeometryGroup, 224
GeometryModel3D, 255, 259
Gestures

InkCanvas recognizing, 158–159
InputBinding, 438

GetContentStream, 68
GetDefaultView static method, 351
GetName event, 101, 102–103
GetName.Return event, 101
GetRemoteStream, 68
GetResourcesStream, 68, 69
GlyphRunDrawing, 239
GoBack method, 97
Gradient brushes, 228–232
GradientOrigin property, 229
Graphics

effects of painter’s algorithm on, 5–6
power of integration for, 30–37
stretch for, 242–243
vector vs. raster, 5–6

Gravity, and RichTextBox, 151
Grid, 196–207

editing at runtime with GridSplitter, 205–207
flexible sizing models in, 197–199
layout, 202–306
overview of, 196
with shared sizing, 199–202
UniformGrid, 194–195

GridSplitter, 205–207
GridView, 135–137
GroupBox control, 143–144
Grouping

in collection view, 353–355, 357
shared size, 200–202

Gupta, Namita, 308

H
Handled flag, 58
Handled property, routed events, 372
HeaderedContentControl, 144
HeaderedItemsControl, 138, 140
Headers, toolbar, 141–142
Height property

controlling window size, 77–78
layout constraints, 177

Hello World
in 3D graphics, 255–258
requiring STA threading, 422
in text style, 268–272
in User32, 1–2
in Windows Forms, 3
in WPF, 3–4
writing scalable applications, 44–46

HelloBrowser, 104–109
Hierarchical binding, 342–349

fixing copy problem in, 346–347
using HierarchicalDataTemplate, 347–349
using nested data templates, 342–346

HierarchicalDataTemplate, 347–349
Hierarchy, TreeView display, 137
HorizontalAlignment property, layout 

patterns, 178–180
HostInBrowser attribute, 46–47, 104–105
Hosting

with document viewers, 160
with Frame, 160–161
scalable, 48

Hosting in browser, 103–111
HelloBrowser, 103–109
loose markup, 111
overview of, 103–104
PresentationHost view, 109–110

HTML
customizing appearance of controls in, 

121–122
popularizing navigation, 83–84
XAML vs., 8–11

HWND, User32, 71
Hyperlinks

adding to page, 86
binding to shutdown of application, 375
creating between Welcome page and 

SayHello, 100–101
supporting clicking, 368

Hyphenation, 282–283
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I
ICC (International Color Consortium) color 

profiles, 227–228
ICommand interface, 374–376
ICustomTypeDesciptor, 328, 330
Image control, 242–243, 358
ImageBrush, 232–234
ImageDrawing, 239
Images, 241–250

in 2D graphics. See Images
basics of, 242
creating, 248–250
data-driven display of. See Data-driven 

display
defined, 241
ImageSource and, 242–245
metadata, 246–248
overview of, 241

ImageSource
basic imaging, 242–243
data-driven display and, 358
images deriving from, 241
Metadata property of, 246–248
overview of, 242–245

In-line text elements, 147–148, 269
Incremental customization, 127
Inheritance, style, 412–415
InitializeComponent, 25, 69–71
Ink data, 154–158
Ink serialized format (ISF), 154
InkCanvas control

defined, 146
overview of, 158–159
working with, 155–156

INotifyCollectionChanged, 328, 330
INotifyPropertyChanged, 326–327, 329–330
Input device communication, 441
Input events, 370
InputBinding, 438–440
Integrated hosting, 161
Integration

animation, 296–300
WPF features for, 30–37

InternalChildren property, 208
International Color Consortium (ICC) color 

profiles, 227–228
IsChecked property, 129
ISF (ink serialized format), 154
Isolated hosting, 160–161
IsReadOnly property, 434–435

IsSharedSizeScope property, 201
IsSynchronizedWithCurrentItem property, 

349–351
IsThreeState property, 129
IStorage, 68
IStream, 68
Items property

adding data to lists with, 131
overview of, 119–120
TreeView using, 137

ItemsPanel, 132–134
ItemsPanelTemplate, 132–134
ItemsPresenter, 120
ItemsSource property

binding to list, 325
in collection view, 357
filling list controls using, 131
in hierarchical binding, 343, 345, 347–348
ListBox and ComboBox using, 131–135
TreeView using, 137

ItemTemplate property, 339–340
IValueConverter

binding using, 318–320
data-bound commands using, 382
value conversion using, 318

J
Java, with docking, 191
Joins, pen, 235
Journal

controlling, 96–97
defined, 84
implementing with InkCanvas control, 

158–159
querying, 97

Justification, 282–283

K
KeepAlive property, 101
KeepWithNext, Paragraph, 275–276
Key chords, 438
Key frames, animation, 295–296
Keyboard

focus, 441–442
input device communication in, 441
structuring in WPF, 437–438
structuring with InputBinding, 438–440

KeyboardNavigation, 441–442
KeyGesture type, 438–440
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L
Layout

contract, 174–176
controls, 121
Grid. See Grid
panel, 22–23
writing custom, 207–214

Layout library, 186–195
Canvas, 186–189
DockPanel, 190–193
StackPanel, 189–190
UniformGrid, 194–195
WrapPanel, 194

Layout principles
implementing consistent, 185
layout constraints, 177
layout contract, 174
no built-in layout, 185–186
size to content, 174
slot model, 178–181
transforms, 181–183
two-phase layout, 174–176
Z-index, 183–184

LayoutTransform property, 181–183
Left property

Canvas, 186–187
window position and size, 78

Library, layout. See Layout library
Lifetime, controlling process, 55–56
Ligatures, 282
Light, 3D graphics, 265
Light point, 3D graphics, 256–258
LinearDoubleKeyFrame, 296
LinearGradientBrush, 228–232
LineHeight, Paragraph, 275
LineJoin, pens, 235–236
LineSegment, 222
List controls, 130–138

creating with templates, 137–138
ListBox and ComboBox, 131–135
ListView, 135–137
in .NET, 308
overview of, 130–131
TabControl as, 144
TreeView, 137

ListBox
binding to, 325
containing strings and display tree, 119–120
as content control, 121
currency management in, 349–350

ListView deriving from, 135–137
making into radio button list, 137–138
overview of, 131–135

ListItem, 275–277
ListOpenWindows event handler, 80
ListView, 135–137
LoadCompleted event, 93–94
LoadComponent, 69
Loaded event, window, 72–73, 95–96
Logical pixels, 220
LookDirection, 256–257
Lookup path, for resources, 312
Loose coupling, 368, 422
Loose markup, 111

M
Mapping Mode, for brushes, 230–231
Margins, 178–180, 187
MarkerStyle, lists, 275–276
Markup

associating code with, 24–25
building program using, 19–21
declaring bindings in, 317
defining application in, 54–55
deploying, 47
describing collection views in, 355–356
loose XAML hosted in browser, 111
templates and, 124
writing simple WPF applications in, 44–46

Markup extensions, XAML, 13, 15
Materials, 3D, 255–256, 264–265
MatrixCamera, 265
MaxHeight property

circle layout, 208–209
Grid layout, 203
layout constraints, 177
for user interactivity with window, 77–78

Maximum property, 144–145
MaxWidth property

circle layout, 208–209
Grid layout, 203
layout constraints, 177
for user interactivity with window, 77–78

MDIs (multiple-document interfaces), 51–52
Measure phase, two-phase layout, 175
MeasureOverride, 185
Media

audio, 301–303
defined, 300–301
video, 303–305
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MediaClock, 301–302
MediaElement

playing audio, 302–303
playing video, 303–305

MediaPlayer, 301–302
MediaTimeline, 301
Memory gates, 57
MenuItem controls, 138–140
Menus

binding to shutdown of application, 375
overview of, 138–140
toolbars vs., 139

MergedDictionaries property, Resource 
Dictionary, 405–406

Mesh, 259
MeshGeometry3D, 259–260
Metadata

base services, 434–437
image, 246–248

Microsoft
Expression Blend, 41
Presentation Foundation. See WPF 

(Windows Presentation Foundation)
Windows. See Windows
Windows Explorer, 191–193
Windows Forms. See Windows Forms
Windows Software Development Kit, 39
Windows XP, 132–133, 155–156

Microsoft Foundation Classes (MFC), 71
MinHeight property

Grid layout, 203
layout constraints, 177
for user interactivity with window, 77–78

Minimum property, 144–145
MinWidth property

Grid layout, 203
layout constraints, 177
for user interactivity with window, 77–78

Miter joins, pens, 235
Model-view-controller (MVC) pattern, 400
Models

3D, creating complex, 258–264
3D, defined, 255
and styles, 401–405

Mouse
events, 366–367
input device communication, 441
overview of, 437–438
roll-over effects for animation, 287–288
structuring with InputBinding, 438–440

MouseEnter, 287–288, 291
MSBuild project file, 18–19
MultiDataTrigger, 384, 389
Multiple-document interfaces (MDIs), 

51–52
Multithreading, 422
MultiTrigger, 384, 389
MVC (model-view-controller) pattern, 400
MyFontAnimation, 285–286

N
Named resources, and styles, 403
Namespaces, XAML, 11–12, 14–15
Naming conventions

code-behind files, 24–27
components authored in XAML, 69

Navigable content (Page), 84, 86
NavigateUri property, 88
Navigating events

adding validation to page, 95–96
canceling navigation with, 94

Navigation
adding hyperlink to page for, 86–88
controlling, 94–96
functional, 97–103
hosting applications in browser. See XBAPs 

(XAML Browser Application)
HTML popularizing, 83–84
initial display of, 87
journal, 88, 96–97
NavigationWindow as host for, 84–85
passing state between pages, 89–94
SDI (single-document interface), 51
Web style, 48–50

navigation-State argument, 93
NavigationService

adding hyperlink to page, 86
adding validation to page, 95–96
controlling journal, 97
passing state between pages, 93
preventing user from dismissing 

dialogs, 94
NavigationWindow, 84–88
Nesting

toolbars vs. menus, 140–141
WPF composition engine for, 7

.NET Framework
3.0 Extensions for Visual Studio, 41
data model, 307–308
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online resource for, 39
properties, 427–431
simple programming model in, 114

.NET properties, 427–431
NewWindowClicked event handler, 80
Nodes, XML, 332–333, 335
NormalPressure property, ink data, 157

O
Object binding

editing values, 325–331
to list, 325
overview of, 322
with property path, 322–324

Object model, for ContentPresenter, 
117–118

ObservableCollection<T>, 131, 329
Offsets, RichTextBox and, 151–153
Opacity (transparency)

in 2D graphics, 250–253
color, 228

OpacityMask, 251–253
OPC (Open Packaging Convention), 

68–69
Open Packaging Convention (OPC), 

68–69
OpenCommand, 381, 385
OpenType file, 272–273, 281–282
Orcas, 41
Orientation property, StackPanel, 189–190
OriginalSource, in routed events, 372
OrthographicCamera, 265
OutOfMemoryException, 57
Overflow menu, 142
Overlapping controls, 4–5
Owner property, in window, 75–76

P
Packages, OPC model, 68–69
Page build type, compiled markup, 21
PageFunction

building Welcome page, 99–100
creating for SayHello, 100–102
navigation innovation of, 103

Pages
adding validation to, 95–96
functional applications and, 97–103
passing state between, 89–94
sizing for documents, 280–281

Painter’s algorithm, 5–6, 180
Panel, layout, 121, 207
Paragraphs

FlowDocument model for, 269–270
formatting, 274–275
text containment rules for, 147–148
text layout for, 274–275
TextBlock designed for single, 269

Partial types feature, 24–25
Parts, OPC model, 69
PasswordBox control, 146
PathGeometry, 222–225
Pens, 218, 234–237
Percentage sizing, 177, 197–199
Performance

cost of using dynamic resource references, 
315

customizing layout for, 207
PerspectiveCamera, 265–266
Petzold, Charles, 1
Pixel snapping, 220–221
Pixels, 219–221
Player, 302–303
Point light, 256–258
PointLight, 265
Popup, 167
Positions property, lighting in 3D, 255
Positions property, MeshGeometry3D, 

259–260
PresentationHost, 109–110
Preview, 370
Primitives namespace, 167, 194–195
Printing, documents and text, 272
ProgressBar control, 144–145
Project files, signing manifests for, 46
Properties

base services, 431–434
binding between controls, 29–30
controlling layout constraints, 177
customizing appearance of controls 

using, 122
layout implementation with attached, 186
setting new control template, 124

Properties dictionary, 89
Properties property, 59–60
Property path, binding to, 322–324
Property setters

applying to styles, 394–395
setting styles with, 397–398

PropertyMetadata type, 434–437
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Q
QuadraticBezierSegment, 223
Queries, XPath, 334–335

R
RadialGradientBrush, 228–232
RadioButton control, 129–130, 368
RadioButtonList, 131, 137
RadiusX property, 229
RadiusY property, 229
Range controls, 144–145, 149
Range property, light, 256
Raster graphics

basic imaging, 242–243
generating image, 248–249
overview of, 5–6
supporting frames, 244

Reader control, FlowDocumentReader, 
160, 271

Rectangle, as render control, 121
Relationships, OPC model, 69
RelativeToBoundingBox, 230–231
RemoveBackEntry, 97
Render controls, 121, 165
RenderTargetBitmap, 248–249
RenderTransform property, 181–182
RepeatBehavior, 294
RequestNavigate event, 89
ResizeBehavior, 207
ResizeDirection, 206
ResizeMode property, 77–78
Resolution independence, in 2D graphics, 

219–221
Resource binding, 28–29
Resource references

overview of, 49–50
for state determined at author time, 64–65
for styles, 398–399

ResourceDictionary, 405–406, 408–409
Resources (content state), 64–71

adding to application, 65–67
applications and, 312–314
configuring, 65–66
defined, 64, 310–311
loading, 68–69
lookup path for, 312
Open Packaging Conventions and, 68–69
overriding in element hierarchy, 311–312
overview of, 28–29

static assignment or dynamic binding of, 
314–315

styles and, 400, 403
types of, 65
using more than once, 314

Rich content, 114, 126
RichEdit control, Win32, 114
RichTextBox control

displaying documents with, 160
TextBox vs., 146
video as foreground for, 303–305
working with, 150–154

Right property, 78, 186–187
Root browser window, 111
RotateTransform, 181–182, 221
RoutedCommand, 378–379
RoutedEvent field, 373
RowDefinitions property, Grid, 196, 

202–203
Run method, 52–53, 55–56

S
SayHello, 100–101
Scalable applications, 44–48, 169–170
ScaleTransform, 181, 221
Scope named styles, 392–393
scRGB, 227–228
Script programming, 10
ScrollBar control, 144–145, 418
ScrollViewer control, 167–170, 190
SDI (single-document interface)

overview of, 50
windowing model, 51
windows and dialogs, 71

Security, 109, 379
Selection.End, 151
Selection.Start, 151
SelectTemplate method, 340–342
Server-side programming, 10
SetBinding method, 316
Setters

adding to triggers, 385–386
responding to triggers, 388
types of, 397–398

SettingsBase, Configuration state, 61
Settings.Save method, Configuration state, 

63–64
Shapes

2D graphics, 239–241
defined, 218
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Shared sizing, Grid, 199–202
SharedSizeGroup property, 201
Shift+F10, 139
Show method, 74–76
ShowDialog method, 74–75
Shutdown method

calling, 375
controlling process lifetime, 56

Shutdown property, 79
Simple programming model, 114–116
Single-document interface (SDI)

overview of, 50
windowing model, 51
windows and dialogs, 71

Single-threaded apartment (STA) threading, 
422

Size to content, 77, 174
Sizing

in Grid, 197–198, 200–202, 205–207
layout constraints, 177
in two-phase layout, 174–175
windows, 77–78

Skinning, 407–412
Slider control, 144–145, 435–436
Slot model, 178–181
Slotless layout panel, Canvas as, 187
SolidColorBrush, 228
Sorting, in collection view, 353, 356–357
Source property

in binding, 337
in collection view, 356
in data-driven display, 358
in routed events, 372

Sparkle, 41
Sparse storage, 432–434
Specular materials, 264–265
SpotLight, 265
SpreadMethod property, gradient brushes, 

229–230
sRGB, 226–228
STA (single-threaded apartment) threading,

422
Stack panel, 22
StackOverflowException, 57
StackPanel

DockPanel vs., 190–191
as layout control, 121
overview of, 189–190

Star sizing, Grid, 197–199
StartIndex, lists, 275–276

Startup behavior, window, 77
Startup event, process lifetime, 55–56
StartupUri property, 88
State

Configuration, 61–64
Content, 64–71
Document, 71
managing, 59–60
passing between pages, 89–94

STAThread attribute, 422
StaticResource

in style inheritance, 413–414
wiring up data to collection view source, 

356
in XML binding, 337

Storage, sparse, 432–434
Storage, structured, 68–69
Storyboard

control actions and triggers for, 388
defining animation with, 294–295
integrating animation with text, 299–300
overview of, 288–290

Streaming-based text object model, 146
Stretch, image, 242–243
Stretch property, Viewbox, 169–170
StretchDirection property, Viewbox, 169–170
Stroke, 154–157
Structured storage, 68–69
Styles, 391–419

cautions when applying, 415–416
consistency in, 417–418
conveying something to user, 419
defined, 391
element composition and, 392–393
inheritance, 412–415
models, display and, 401–405
optimizing tool, 396–397
overview of, 37–40
principles of, 391–397
skinning and, 407–412
starting to use, 397–401
themes vs., 405–407, 417
as unified model for customization, 

393–395
Style.Triggers, 400
Stylus packets, 156–157
Styluses

input device communication in, 441
overview of, 437–438
structuring with InputBinding, 438–440
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SynchronizationContext, 422–424
System.Collection interfaces, 308
System.Collections.IDictionary, 59
System.Configuration APIs, 61
System.IO.Packaging namespace, 69
System.Windows.Window, 71

T
Tab key, for keyboard focus, 442
TabControl control, 143–144
Table element, 147–148
Table layout, 277–279
Tags, in WPF, 268
TargetType property, 398–399
TemplateBinding, 402
Templates, 121–128. See also Data templates

binding with, 126–127, 309
list controls with, 132–135, 137–138
overview of, 121–125
reusing in list of images, 361–362
styles and, 401–405
tool tips with, 163–164
working with, 127–128

Tessellation, 2D constructs, 258
Text

communicating through, 267
data for, 146–150
fonts for, 272–274
Hello World in, 268–272
integrating animation with, 298–300

Text layout, 274–283
advanced typography, 281–283
challenges of, 173
columns and page-level, 280–281
figures and floaters, 279–280
lists, 275–277
paragraphs, 274–275
tables, 277–279

TextBlock control
adding content to display tree, 118
containing single paragraph, 269
defined, 116–117
StackPanel problems in, 190
targeting text with, 268

TextBox control
adding to window, 23
binding to Content control, 317
binding to FontFamily, 317–318
overview of, 146

RichTextBox control vs., 150–154
updating data in, 327–328
working with, 154

TextEffects, 298–300
TextIndent, Paragraph, 275
TextPointer objects, 149, 151
TextRange objects, 149
Texture, 260–262
ThemeInfoAttribute, 405–406
Themes

consistency of, 417–418
conveying message through, 419
defined, 391
isolating from application, 417
skinning, 407–412

ThreadAbortException, 57
Threading, 421–426

multithreading vs., 424–426
STA used in, 421–422
SynchronizationContext used in, 422–426
WPF dispatcher for, 422, 427

3D graphics, 255–267
animating, 34–37
cameras, 265–266
Hello World in, 255–258
lights, 265
materials, 33–34, 264–265
models, 258–264
overview of, 254–255
transforms, 266–267

Thumb, 163–165
Tiling brushes, 232–234
Time, animation and, 292–293
Time zero, 292
Timelines, 292–293, 301
Toolbars, 139, 140–143
Tools

for building applications, 39–41
for styles, 396–397

ToolTips, 161–164
ToolTipService, 161
Top property, Canvas, 186–187
ToString method, 118–119
Transform models, 5–6
Transformations, 5–6, 309–310
TransformGroup, 181
Transforms

2D graphics, 221, 266
3D graphics, 266–267
layout with, 181–183
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TranslateTransform
in 3D graphics, 266–267
defined, 221
layout with, 181

Tree hierarchy concept, 237
TreeView control, 137, 138
TriangleIndices property, 255, 260–261
Triangles, 3D, 258–261
Triggers

adding to controls, 387–388
adding to data, 384–387
in animation, 291
applying styles to, 395, 400
overview of, 383–384
summary of, 388–389

Triggers property, 384, 395
TrueType file, 272–273
Tunneling events, 370–371
Two-phase layout model, 174–176
Two-way data binding, 327–331
2Dgraphics, 218–254

bitmap effects, 253–254
brushes, 228–234
color, 225–228
composite rendering, 218–219
drawings, 237–239
geometry, 222–225
images. See Images
integration and, 30–31
opacity, 250–253
pens, 234–237
resolution independence, 219–221
shapes, 239–241
transforms, 221

TypeConverter, 118, 318
Typefaces, basic, 272–274
Typography, 281–283

U
UIElement, 118, 175
Undo units, 153–154
Unicode support, 269
Unified model, for customizing styles, 

393–395
UniformGrid, 194–195, 207
Unrecoverable exceptions, 57
Updates, TextBox data, 327–330
UpdateSourceTrigger property, 

327–328

URIs
referencing resources with, 64–65
Web-style applications with, 49
XAML and, 69–71

User controls, 80–83
User-scoped settings, Configuration state, 62
User32, 1–7

clipping system in, 4, 219
customizing controls in, 121–122
display of menus in, 139
Hello World written in, 1–2
HWND in, 71
no container nesting in, 5–6
Windows Forms and, 3–4

Users
creating UI to display to, 99–100
interactivity with window, 77–78

V
Validation, 95–96
Value coercion, leveraging for properties, 

435–436
Value conversion, 309, 318–320
Vector graphics

3D as form of, 254–255
integrating with layout engine, 30–31
overview of, 5–6

VerticalAlignment property, 178–180
Video, 303–305
VideoDrawing, 239, 303–305
ViewBase type, 136
Viewbox, 169–170
Viewport, 257
Visibility property, 74–75, 175–176
Visual C# Express, 39
Visual Studio, 41
VisualBrush, 31–32, 232–234
Visuals

2D graphics. See 2D graphics
3D graphics. See 3D graphics
animation. See Animations
documents and text. See Documents and text
media, 300–305
overview of, 217

W
Web

applications, 48–50
development, 8–11
styles, 391
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Welcome page, 99–100
Width property, 77–78, 177
Win32, 114, 116
Windowing models, 50–52
windows, 69–71

Application object and, 78–80
creating for WPF applications, 17–18
creating template for, 127–128
displaying, 74–77
overview of, 71–74
sizing and position of, 77–78
using markup, 20–21

Windows Explorer, 191–193
Windows Forms

clip-based painting systems and, 4
customizing controls in, 121–122
docking support in, 191
form in, 71
MDI support in, 52
nesting problems in, 7
WPF vs., 3–4

Windows Presentation Foundation). See WPF 
(Windows Presentation Foundation)

Windows Software Development Kit, 39
Windows XP, 132–133, 155–156
WindowStartUpLocation property, 77
WPF (Windows Presentation Foundation), 

overview of, 1–41
composition, 7
controls, 21–24
events, 25–27
getting up and running, 17–19
integration, 30–37
layouts, 22–23
markup, 19–21
styles, 37–39
tools for building applications, 39–41
transformations, 5–6
User32 and, 1–2
vector-based graphics of, 5–6
Web development, 8–11
working with data, 27–30
XAML programming model, 11–17

Wrap panel, 23–24

WrapPanel, 194
WritableBitmap, 248–249

X
XAML (Extensible Application Markup 

Language), 11–17
attached properties in, 16–17
built-in features of, 14–15
encoding styles with, 396–397
HTML vs., 8–11
importing WPF into, 15–16
loose, 111
markup extensions in, 13, 15
as XML-based instantiation script for CLR, 

11–13
XBAP (XAML Browser Application)

converting to desktop application, 46–47
HelloBrowser and, 104–109
loose markup and, 111
overview of, 103–104
PresentationHost in, 109–110

x:Class attribute, 44
XML binding, 331–337
XML namespace, 82
XML Paper Specification (XPS), 272
Xml property, TextRange, 149
XmlAttributeNode, 333
XmlDataProvider, 336–337
XmlDocument, 337
XmlElement, 337
xmlns attribute, 11–12
x:Name attribute, 44
XPath, 331–333, 334–335
XPS (XML Paper Specification), 272
XTilt, 157

Y
YTilt, 157

Z
Z-index, for layout, 183–184
ZipPackage, 69
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