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Flash Player Architecture
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In the SWF there are two
types of actions (verbs):

¥ bytecode
¥ control tags
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¥ place object

¥ remove object

SWF ¥ move to different location
¥ color transform

¥...
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Rendering

¥ shapes are not drawn immediately

¥ the renderer works in a retained mode (a.k.a. double-
buffer mode)

¥ so the renderer needs to hit a pixel only once (avoids
flicker)

¥the display list is the retaining buffer
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¥ everything goes to the
display list

¥ the SWF verbs can only
change the display list

SWiF ¥ the AVM can only change
the display list

¥the AVM have no notion
of directly rendering to the
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- 7 handling mechanism
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The loop of the Flash Player
1. SWF tags

2. ActionScript

3. Render

SWF
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circumvent that loop and
skip the execution of the
SWEF tags:

1. =¥—togs-
2. ActionScript

3. Render
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Rendering can not
— | happen at the same
. ) time with the execution
of ActionScript
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Flash Player Basics

¥ the Flash Player is a runtime execution environment
that runs .SWF files

¥ every .SWF file has a default ~ root -object

¥ usually the default  root -object is of type
flash.display.MovieClip

¥ MovieClip is a display object that allows you to
programatically work with a Timeline
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Timeline

¥ the Timeline is composed of frames

¥ a frame represents a point in time during the playback
of a timeline

New in Flash Player 10
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How to differentiate
between Flash and Flex?

¥ Flex applications are basically Flash applications that
are using the Flex Framework

¥the classes that are part of the build-in Flash
Framework are inside the flash.* package

¥ classes that are part of Flex Framework are inside the
mx.* package
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Flex Framework
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mx.core.*
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¥ UlIComponent
¥ Container
¥ Application

¥ FlexSprite

¥ FlexBitmap

¥ FlexTextField
¥ FlexMovieClip
¥ FlexShape

mx.core.*

¥ [UIComponent

¥ IContainer

¥ IFlexDisplayObiject
¥ lInvalidating

¥ IMXMLODbiject

¥ IStateClient

¥ IDataRenderer

¥ |IDeferredInstance
¥ IFlexModule

¥ IProgrammaticSkin
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mx.core.*

mx.containers.*
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mx.containers.*

¥ Box
¥ VBox, HBox

¥ Form

¥ Tile

¥ ViewStack

¥ TabNavigator
¥ TitleWindow

¥ Grid

¥ Panel

¥ Accordion
¥ Canvas
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mx.states.*

mx.effects.*

mx.skins.*

mx.styles.*

mx.managers.*

mx.core.*

mx.containers.*

mx.controls.*

mx.charts.*
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mx.states.*

mx.managers.*

¥ BrowserManager ¥ HistoryManager
¥ CursorManager ¥ LayoutManager
¥ DragManager ¥ PopupManager
¥ FocusManager ¥ SystemManager

mx.charts.*




mx.collections.*

mx.binding.*

mx.states.*

mx.effects.*

mx.skins.*

mx.styles.*

mx.managers.*

mx.core.*

mx.containers.*

mx.controls.*

mx.charts.*

mx.validators.*

mx.formatters.*
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mx.bi

mx.states.*

mx.effects.*

mx.skins.*

mx.styles.*

mx.managers.*

mx.core.*

mx.collections.*
¥Y|List

¥ ICollectionView
¥ ArrayList
¥ ArrayCollection

mx.charts.*

mx.controls.*

mx.validators.*

mx.formatters.*
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mx.modules.*

mx.automation.*

mx.accessibility.*

mx.rpc.*

mx.resources.*

mx.collections.*

mx.binding.*

mx.states.*

mx.effects.*

mx.skins.*

mx.styles.*

mx.managers.*

mx.core.*

mx.containers.*

mx.controls.*

mx.charts.*
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mx.formatters.*
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mx.modules.*

mx.resources.*

mx.states.*

mx.effects.*

mx.skins.*

mx.styles.*

mx.managers.*

mx.rpc.*

¥ IResponder

¥ Abstractinvoker

¥ AbstractOperation
¥ AbstractService

¥ AsyncResponder
¥ AsyncRequest
¥ AsyncToken

¥ mx.rpc.http
¥ mx.rpc.soap
¥ mx.rpc.xml
¥ mx.rpc.wsdl

mx.validators.*

mx.formatters.*
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mx.modules.*

mx.automation.*

mx.accessibility.*

mx.rpc.*

mx.resources.*

mx.messaging.*

mx.collections.*

mx.binding.*

mx.states.*

mx.effects.*

mx.skins.*

mx.styles.*

mx.managers.*

mx.core.*

mx.containers.*

mx.controls.*

mx.charts.*

mx.validators.*

mx.formatters.*
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mx.modules.*

mx.resources.*

mx.states.*

mx.effects.*

mx.skins.*

mx.styles.*

mx.managers.*

mx.messaging.*

¥ Channel ¥ MessageAgent
¥ ChannelSet ¥ Producer
¥ MessageResponder ¥ FlexClient

¥ mx.messaging.config
¥ mx.messaging.events
¥ mx.messaging.messages

mx.controls.*

mx.validators.*

mx.formatters.*
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Compilers
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Ways to distribute
components?

¥ as source - ActionScript and MXML
¥ as SWF - an executable for the Flash Player

¥ as SWC - archive file of Flex components (some sort of
static-linked library)

¥ as RSLs - resource shared libraries
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Application Compller

¥ to produce an SWF you need to use the mxmlc - the
application compller

mxmilc -library-path+=/flexlibs/somelib.swc /projects/sample/sampleApp.mxml

¥ use the -keep option to save the generated ActionScript
¥ conditional compilation is possible

obecto

For more information on conditional compilation see the help: http://livedocs.adobe.com/3ex/3/html/help.html?content=compilers_13.html
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Component Compiler

¥to produce an SWC you need to use the compc - the
component compiler

compc -source-path . /flexlibs/sample/src/obecto/
-output /flexlibs/sample/bin/somelib.swc
-include-classes obecto.SampleClassl obecto.SampleClass?2

¥ use -include-file  option to add whatever resources you
need

¥ SWCs are actually PKZip archives

obecto
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Using SWC as RSL

¥ one way to reduce the size of your application is by
externalizing the shared assets into files that can be
downloaded separately and cached on the client

¥ an RSL can be loaded by any number of applications

¥ the client needs to load it only once

¥ you can load the Flex Framework as an RSL

¥ use -runtime-shared-library-path option to add an RSL

mxmilc -library-path+=/flexlibs/somelib.swc
-runtime-shared-library-path=/flexlibs/shared/shared.swc
/projects/sample/sampleApp.mxmi
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Other Tools
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fcsh - Flex Compliler Shell

¥ shell environment for compiling Flex applications and
component libraries

¥ compiles faster than the mxmlc and comps (eliminates
the overhead of launching the JVM)

¥it is intended to improve the experience of users of the
command-line compilers
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ASDocC

asdoc -source-path /flex/projects/sample/src
-doc-classes com.obecto.SampleClass1
-main-title OObectoOs API ReferenceO
-window-title OObectoOs API ReferenceO
-output docs

Generates API reference documentation

40



Other Tools

¥fdb - a command-line debugger (requires an SWF

compliled for debug and a debug version of the Flash
Player)

¥Flex Ant Tasks - includes tasks forthe = mxmlc , compc
and generating the  html-wrappers

obecto
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Summary

¥ runtime execution environment - the Flash Player
¥ whatOs included in the Flex Framework

¥ ways to distribute Flex components

¥ the tools in the SDK
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