





























email in front of them), and they may have little if any experience with conven-
tional web browsing. The familiar elements ol interface design that seasoned
Flash developers might too easily take for granted (like radio buttons, check
boxes, and drop-down lists) cannot be trusted to convey their meaning to this
new audience.

While these limitations might choke the HTML developer, Flashers, who
have been criticized for not having enough constraint when using familiar ele-
ments, should view this as an opportunity. If you design sensibly using the tradi-
tional GUI widgets, the add a dash of reasoned pictorial explanation, you have
the ability to develop an interface that both novices and experts will appreciate.

Flatland Exports

Flatland Exports 1s doing work with Flash in the ITV realm. Much of their
most complex work has been prototyping advanced set-top box interfaces.
One such unique interface is the Onekey Keyboard, which 1s shown below.
Head square Adam Wolfl explains the principle behind the keyboard with
only one key:

“Most on-screen keyboards for devices such as televisions look exactly like
off-screen keyboards. Why? The computer keyboard is itself a metaphor—a
carryover from a time when striking a key actually engaged a mechanism that
imprinted the page. This keyboard uses time as its organizing principal and
tries to help speed input by highligchting likely combinants for the typed
sequence.

“To operate the keyboard you click once to select a key or click and hold
to make the keyboard move quickly among the set of most likely next charac-
ters. . . . Double-click to erase your last entry. As you get more adept you can
increase the keyboard speed with the slider on the left.”
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Another challenge for the developer 1s that the I'TV viewer 1s separated
from his TV screen (his monitor) by an average of 10 feet. Too, these net-pota-
toes are using a remote control (instead of a mouse or a cursor), with four direc-
tional buttons to tab through on-screen options.

Our challenge, then, is to design an interface that will work for both inexpe-
rienced users and seasoned web surfers who must now surf from a distance with
limited controls. As such, avoid designs that require scrolling and that use inlaid
scrolling text. For one, some I'TV platforms don’t support scrolling at all, so
expecting users to scroll through content outside the boundaries of the screen is
like giving your audience a Chinese finger trap. Alternatively, use an interior
panel to flip though smaller screens like a tiny virtual Rolodex consisting of
small cue cards of text content.

The TV Screen

Major changes are required in order to prepare the average web page for view-
ing on a TV. For one, the television picture is not nearly as clear as your moni-
tor’s. In addition to offering fairly low resolution, the TV’s interlaced display 1s
not ideal for displaying fine detail. (This 1s such a significant problem that televi-
sion stations have to be so careful about the outfits of their on-air personalities
wear. A checker print fabric or herringbone can pulsate on screen.)

Design faults of this type can be unpredictable so test early and often unless
you're willing to resign yourself to using only flat colors and gentle gradients.
For the most reliable results and fewest surprises, test all of your artwork during
the design stage using a computer-to-video scan converter to connect the com-
puter to a television.

Also, when compared with the TV, computer monitors underscan their dis-
play so that the entire picture can be seen. TVs overscans, which causes the
edges of the picture to spill outside of the set’s physical boundaries: Television
producers know this and actually film with the expectation of losing the picture
at the screen borders.

The biggest problem yvou’ll face when adjusting for this spillage 1s that there
1s no definitive measure ol how much picture is lost because the amount varies
widely from television to television. WebTV and other boxes may suggest that
your Flash movie be 560 pixels wide x 420 pixels tall, which 1s a good starting
point, but even this safe center will spill off the screens of many TV sets.

Your best bet will be to approximate the actual picture size by dividing the
signal into two regions: action-safe and ttle-safe. Figure 12.9 will help you to
understand the ratio of the two areas.
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Figure 12.9: The action- and title-safe areas of a TV screen.

The action-safe area i1s essentally the entire picture; the closer you keep to
the middle of it the more assured you'll be that your image will be seen. The
action safe area 1s acceptable for things like car chases that go on- and off-screen
constantly.

The ttle-safe area 1s for text and other elements, like subtitles, that must
have their on-screen borders preserved. The ttle-safe area 1s essentially the
aspect ratio of the screen (approximately 1.33:1), but it’s constrained to the
inner 80 percent of the entire viewing area. (For your convenience, the file
AspectRatio.FLA in the Chapter 12 folder on the CD-ROM has a reusable back-
ground movie at an acceptable aspect ratio, with the action- and utle-safe areas
clearly marked in a guide layer.)

Millions of Colors and Lots of Issues

The television will display millions of colors with no dithering, but there are
about as many rules for their proper use as there are colors. For example, some
intense colors can actually interfere with broadcasting (by overdriving the elec-
tron guns that create the picture), and are known as "NTSC illegal.” Or, a very
bright red object on screen can crash through the channel barrier and appear
over other broadcasts.

For your convenience, the file NTSC.clr in the Chapter 12 folder of the CD-
ROM contains a Flash color table that you can use to approximate the standard
Flash color palate in NTSC by choosing Add Colors in the Swatches panel. If you
follow some simple guidelines you will minimize the chances of color carnage.
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RGB

The RGB color model uses a series of three numbers to represent the levels of
red, green, and blue, with levels ranging from 0 (darkest) to 255 (brightest). For
example, the most garish, road-flare red is described in RGB as 255, 0, 0, while
blindig vellow is 255, 255, 0. To keep RGB colors TV legal, you must treat 225 as
the uppermost brightness for all three primary values. For instance the brightest
allowable yellow is 225, 225, (). You can approximate the color white (now
entirely off limits because it causes the screen to buck and shimmy) as a light

gray (225, 225, 225) or beige (225, 225, 100).

HSB

In most cases you will be working entirely in RGB, but occasionally you might
import a file or get proprietary box guidelines expressed using the HSB (hue,
saturation, brightness) color model. The default settings in Flash’s Mixer panel
are RGB, but by clicking the options triangle in the upper right corner of the
panel you invoke the Options pop-up, which enables you to change to HSB (or
another color model).

HSB’s danger to NTSC 1s saturation, and to be safe on all televisions you
should set your color saturation below 75 percent. The NTSC display makes all
colors look brighter, so don’t worry if your color loses some of its bite on the
computer monitor after desaturation.

Using Adequate Contrast

Contrast 1s an important tool for pulling interactive elements up from the back-
ground and for creating order in your composition. Inadequate contrast can
make your text unreadable, your design flat, and your mterface virtually invisible
when seen next to the the television screen.

Once you turn a design element mto a symbol, the Flash Effects panel pres-
ents an option for you to set the element’s brightness. In pre-NTSC designing,
there was never any reason to use this option, because 1t has the same function-
ality as tint but is limited to black and white. On projects that need to meet
NTSC standards though, the brightness option is a pretty handy tool because it
lets vou fine-tune a design element by nudging its contrast to make it a little
brighter or a bit darker.

When developing for a proprietary system, the system’s creators will hikely
provide a preferred color palette for use on that specific system. Many different
software applications, such as PhotoShop and Debabelizer, can create NTSC-
acceptable substitutes for any color you need; WebTV even offers a free web-
based tool at their developer’s site.

While the available tools make it simple to convert color samples to NTSC-
acceptable alternatives, all of these options are worthless if you test these colors
only on the computer monitor. Test them on a TV,



The Written Word

Flash and fonts work very well together, and when developing for ITV, you'll
need every ounce of Flash's sophistication, control, and finesse with fonts
because the list of no-nos for TV use 1s a long and complicated one.

Contrast

Text 1s perhaps the most important element we can use to create contrast within
the design space, but TV's many color limitations restrict us from falling back
on type conventions. For example, using black text on a white background
would have major complications because of the NTSC bias against white, so
choose a dark background with light-colored text. It can be visually pleasing to
couple different shades of the same color on the TV screen, such as using a
dark blue background with light blue text.

Size

Font size 1s a big issue. While a point size of 12 to 14 1s a good choice for a com-
puter monitor, choose a point size between 18 and 20 for NTSC TV body text to
be readable by most viewers. If smaller type 1s a must, stay away [rom the three
Flash system fonts (_sans, _serif, and _typewriter) because they don’t anti-alias
(their horizontal lines are only 1 pixel tall and may disappear on the television’s
line-based display). Flash anu-aliases text set on its default of high-quality, which
1s very desirable for ITV design.

Additionally, some ITV platforms automatically increase HITML text by sev-
eral points on websites designed for viewing in PC browsers. Although Flash 5
can support HTML text, Flash text is not be affected by this conversion: the con-
trol and responsibility are in the hands of the developer.

Be Concise

Because text has to be bigger, scrolling is taboo, and because (regardless of your
development scheme) you will have less screen real estate than on a PC, you
should limit the amount of body text. Be concise to save yoursell headaches and
your audience eyestrain.

Spacing

Kerning, tracking, and leading are the three different types of letter spacing that
can be altered in Flash’'s Character panel to create optical evenness. Given all of
NTSC’s problems with fuzziness (and more bleeds than watercolor paper), be
extra careful to provide ample negative space around letters, words, and lines.
Set the type more loosely than normal and have yvour colleagues test it to get
varied opinions on its readability.

Style
The fonts most commonly used to set body copy are either serif or sans serif. Serifs
are the tiny embellishments that hang off of the edges of the characters in some

fonts like Times New Roman. Sans serif fonts lack these little embellishments.
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NOTE

The conventional wisdom is that these serifs are visual cues that enhance
readability by enhancing the distinction between adjacent letters. However, the
opposite is true on television displays; flowery adornments become blurry and
make the letters blend together. As such, your best bet 15 to use sans serif fonts
when developing for TV, such as Arial or Helvetica, and to refrain from using all
capital letters.

A current design trend in Flash mouvies 1s to use “pixel” or “bitmap ™ fonts—tiny fonts that
don’t anti-alias in Flash because they lay within the pixel grid. These fonts are pure
poison to I'T'V because their small size makes them nearly invisible.

Summary (I Want My ITV)

306 Chapter 12

This chapter has presented a preview of an exciting new industry and some sug-
gestions about how Flash can be expected grow within it. As of of this writing,
your development options have training wheels: ITV 1s operational, but hardly
as exciting now as it will be.

We have a long way to go before we're all enjoyving Flash games while send-
ing email from the TV in our den, but most industry estimates suggest that
widespread ITV penetration will happen within the next 5 years. (For more
information, check www.flashthefuture.com/12 for updates.)

TV 1s one place where Flash, happily, has already put down some significant
roots. The most interesting work in this field is being done now in Flash because
it bridges the gap between the conceivable and attainable.



AUTHORING FOR THE NOKIA
9200 COMMUNICATOR SERIES

Chris Pelsor, lan Chia, and Doug Loftus

The Nokia 9200 Communicator series is the first phone to license
the Macromedia Flash Player. Although other cellular phones
(such as the Microsoft Pocket PC Phone Edition device) also sup-

port the Flash Player, the Nokia 9200 series flagship line of phones
presents a number of challenges specific to this platform.

Read Me First

As with the Flash Player for Pocket PCs, Macromedia provides a Content
Development Kit for the Nokia phone. We highly recommend that you carefully
read through the authoring guidelines document first (available at www.macro-
media.com/software/ flashplayer/resources/devices/nokia/ ), because it will
walk you through the unique platform requirements of this device. Once you've
digested the official Content Development Kit and its accompanying samples,
this chapter 1s intended to augment that information with explanations of addi-
tional developmental imitations and techniques that the CDK omits.



Screen Size and Color Palette
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The Nokia Flash Player 1s able to present content with two screen sizes, which
are switchable using fscommand. The phone renders Flash content at 468 x 200
in the smaller window setting, zoomable up to a fullscreen size at 640 x 200.

Color Conversion

The official Content Development Kit recommends optimizing color bitmaps to
a 16-bit color depth before importing into the Flash authoring environment,
because the Nokia Flash Player will render only a subset of this color range
because of hardware limitations. The actual conversion 1s from a 16-bit palette
ol 32,768 colors to only 4,096 colors using the Communicator’s 12-bit color dis-
play. (You'll find an in-depth discussion of the color palette used by the Nokia
Communicator in Appendix 1, “The Truth About 12-Bit Color Displays.”) Think
hard about that conversion to 12-bit color from your 16-bit source image,
because you'll actually lose 28,672 colors out of the original 32,768. That's a lot
of missing colors!

Do Your Own Conversion
To obtain the best visual quality for photographic-type images, which typically
rely on a broad range of gradients, it’s best to convert the image to a dithered 8-
bit (or 256-color) image. Although 4,096 colors sounds preferable compared
with only 256 colors, you're relying on the mercy of the Symbian operating sys-
tem to map your lovely 16-bit gradients to the actual 4,096 colors available on
the Nokia screen. This will usually result in ugly visual banding effects. The
time-honored technique to avoid this is to dither your image (by mixing up the
dots of adjacent colors so that discrete colors blend smoothly into each other,
rather than moving abruptly from one area of color into the next). Using a qual-
ity image processing tool to dither your image into 8-bit will have better results
than allowing the Nokia's operating system to remap the final 4,096 colors.

For example, follow these steps if you are using Macromedia Fireworks to
convert your file:

1. Open your original 16-bit or higher color depth image in Fireworks.
2.  Switch to the 2-Up view within the image’s window.
3. From the main menu bar, select Window * Optimize to open the Optumize

palette window. Select GIF as the export file format and choose the
WebSnap Adaptive indexed palette.

4. Select the 256 setting in the colors drop-down menu.

5. Leave all the other settings alone except for Dither. By dragging this setting
between 0 to 100 percent, you can choose the amount of dithering
appropriate for your image. Compare the source image with the dithered
version in the Document window to obtain the best compromise.

6. Because of a quirk of Flash, images that are cropped right to the edge will
show strange artifacts when overlaid with other visual assets on the stage.
The standard workaround is to add a transparent border, a single pixel



10.

11.

12.

wide, around the whole image. To do this, proceed from the main menu,
select Modily = Canvas size, and re-enter the new canvas dimensions by
adding 2 pixels to the width and 2 pixels to the height. Leave the Anchor
settings alone and click OK.

Select the Rectangle tool in the toolbox. From the main menu, select
Window * Fill to open the Fill palette and select None in order to draw an
unfilled box.

From the main menu, select Window * Stroke to open the Stroke palette.
Select the Pencil category along with 1-Pixel Hard as the category and 1 as
the tip size. In the color well, pick a color that's unused in your image. It's
important to select a radically different color so that the optimization
process won't remap this to a color already used in your image. You will use
this border color as an index for the transparency.

In the left Original pane of the Document window, drag a rectangle from
the top left corner to the bottom right corner so that a single-pixel box
outline is placed in the empty border you created in Step 6. Fireworks won't
allow you to draw in the right side pane, because this 1s the optimized GIF
image’s view.

Open the Optimize (Document) palette again via Window * Optmize. In
the transparency drop-down menu, select Index Transparency and select
the + eyedropper below the menu to add color to your index transparency.
Then click your eyedropper in the single-pixel border in the left Original
pane of your main Document window. In the right side pane, you'll observe
that the border has turned transparent with no other effect to your image.

Save the processed image by selecting File * Export in the main menu and
then import the resulting GIF into Flash.

Open Flash’s Library and locate the filename of the image you just
imported. Open the Properties window by selecting the Library item and
clicking the 1 icon at the bottom of the Library palette. Uncheck the Allow
Smoothing setting and choose Lossless (PNG,/GIF) as the compression
setting. Click OK. The file can now be used successfully in Flash.

Although the Nokia's color palette values differ slightly from the standard

web-safe palette, any remapping of a properly dithered web-safe image will be
imperceptible.

To obtain the best visual quality for images that rely on solid colors, 1t's

advisable to design them with the color palette available on the device. If you
don’t have that luxury, you can either refill the colors using the Nokia's color
palette or remap them again using the WebSnap Adaptive palette. Just make
sure that you don’t dither the image, because this will cause unpleasant artifacts
in an image that emphasizes solid blocks of color. The color palette is included
in Appendix 1, “The Truth About 12-Bit Color Displays.”
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Ul Conventions on the Communicator
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From a Ul design standpoint, the two most striking features of the 9200 series
Communicator are its display dimensions and the fact that user mput 1s entirely
key-based: There 1s no mouse and no touchscreen. On the bright side, because
the Flash Player runs as a standalone on this device, the entire display area—a
whopping 128,000 square pixels (!)—1s available when movies are run in
FullScreen mode. In reality, however, 640 x 200 1s a pretty odd-sized chunk of
real estate and, especially when coupled with a keys-only input scheme, it can be
a challenge to design a Ul that fits within these constraints, yvet still performs
well for the user.

Check the Style Guide

It can be helpful to see how existing applications for the 9200 series devices
attempt to solve some of these design problems. We highly recommend that you
also take a look at the Nokia 9210 Style Guide, available as a PDF download to
developers who register at http://www.forum.nokia.com/. Although this guide
1s intended for developers creating applications with the Symbian SDK, it estab-
lishes guidelines for navigation and layout that, for the most part, can also be
applied to Flash content.

We suggest that you study these guidelines because, by developing designs
that leverage the language of resident applications and OS utilities, you can
avold re-imnventung the wheel and instead create schemes for navigation and task
completion that should already be familiar to most Communicator users. The
remainder of this section will take a look at a few Ul conventions employed on
the Communicator.

Navigating a Folder Tree

Navigation on the 9200 series Communicator is carried out primarily using a set
of four arrow keys provided on the keyboard. Two distinct types of navigation
are possible using these keys, and the Flash Player provides a new key combina-
tion, CTRL-P, that allows users to toggle between the two modes. One mode
involves the use of an Arrow Manipulated Pointer—which is a cursor that can be
moved f[reely (horizontally and vertcally) around the screen using the arrow
keys. This technique is intended to be used mostly with web pages where, for
example, an image map might be provided for navigation, requiring the use of a
pointer. However, controlling a pointer with arrow keys can be tedious, and this
is not the preferred method of navigation for applications.

In the other navigation mode, the application controls which screen element
has focus in response to the user’'s press of an arrow key. As the CDK points out,
Nokia-compliant applications and Flash content must be navigable using this lat-



ter method or using the TAB key to sequentially select Ul elements. However,
many interfaces require greater navigational {lexibility than a straight TAB
approach affords and will benefit from implementing arrow key-based mput.

As an example, Figure 13.1 shows how arrow keys are employed for folder
tree navigation on the Communicator. As shown at the left of Figure 13.1, press-
ing the down arrow moves the selection rectangle down to the next folder.
Then, as shown at the right, arrowing right expands the currently selected
folder and moves the selection rectangle to the first item within the expanded
folder. Here, arrowing up and down moves the selection rectangle through the
items contained in the folder. Arrowing left collapses this folder and returns it
to the state shown at the left.

) Folder1 | ) Folder1 M
) Folder2 —_— =] ltem 1 1

) Folder3 $uum =l ltem 2
) Folder 4 ) Folder 2
) Folder 3 i

Figure 13.1: Navigating a folder tree on the Nokia Communicator.

Application Layout

Many Communicator applications take advantage of the wide display area by
presenting two distinct views of an application at the same time. As shown in
Figure 13.2, for example, a contact list might be displayed to a user with a list of
names on the right and individual contact info on the right. In the scenario
depicted, the left-hand view 1s active. Names are scrolled using the up and down
arrow keys, pressing ENTER displays the expanded information for the person
selected, and the TAB key, or right and left arrow presses, are used to toggle
between views.

NS ! clisabeth Boop Open|

%r‘:_: Elisabeth Boop Dir. of Marketing o
Contacle Carl Carlsen | Cell: 555-123-4567 Contact
Dave Davidson Work: 555-456-7890
Ellen Ellenson email; bb@widgets com Delete
22:30 Fancis Fanklin Widget Corp., Inc.
+%/2% Geraldo Geraldo Big City, CA 80000

Figure 13.2: A typical application layout on the Nokia Communicator.

Note that an interface of this type is inherently modal—the same input ges-
ture can produce a different response depending on the active application view.
(See Chapter 3 for an in-depth discussion of modal interfaces.) For this reason,
it’s important to provide strong visual cues that allow the user to easily discern
which application context is currently active. In the example shown, the active
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view 1s given a border and shadow, which is a typical technique used by many
Nokia Communicator applications.

The choices seen at far right in Figure 13.2 are activated using a set of hard-
ware keys termed command buttons, not shown here, but arrayed ATM-style
down the right side of the screen on the device. Unfortunately, these buttons
are not accessible to content running within the Flash Player. Instead, these but-
tons are mapped to the menu commands of the Player itself. Therefore, Flash
developers face additional challenges when designing feature-rich interfaces for
the Nokia.

Coding for Key-Based Navigation

It may be obvious from the preceding section that creating an interface that is
navigable using only arrow keys will require a bit more coding than is typically
necessary in a mouse-driven application. These techniques for coding a key-
based interface can readily be applied to the Communicator. See the sections
that deal with the Softkeys object in Chapter 3, which explain a strategy for
managing application contexts and user input.

Sound Limitations

Although 8Kbps 1s recommended for MP3 audio, 16Kbps sounds much better
and does not appear to tax the system to a significantly greater degree.
However, sound quality will also depend on what else is happening in the appli-
cation while sound is playing. Any navigation via arrow keys while sound is play-
ing will most likely cause pops and clicks in the audio. Furthermore, 16 Kbps
MP3 audio will create larger files. If you need more memory for other things
and can get away with lower-quality audio, use 8Kbps audio.

Because the hardware is limited to one speaker, you can reduce file sizes
further by using only mono sounds. The Nokia is able to play several sounds at
the same time but is limited by the size of the sounds being played and the
number of sounds being played concurrently. There is no hard and fast rule to
this, because—as we stated previously—this limitation i1s with the processor, not
with the Flash Player. The key is to test early and test often. Our experience has
been you can play about five to seven sounds concurrently before the processor
locks, and no sounds are played at all.

Animation Limitations
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Although the CDK states that the Nokia is capable of 12 frames/second anima-
tion, the player is subject to the limitations of the Nokia's processor: In practice,
the Nokia can only produce frame rates between 3-7 frames/second.
Consequently, animations are limited, as are any motion-based navigational
embellishments. As with other Flash movies, bitmaps do animate better than
vectors, but because of the limited processor and memory capacity of the Nokia,
you are better off minimizing or severely limiting animation to those elements
that gain from being animated, or elements that require animation to function

properly.



If you have decided to include animation, should it be a tweened or a
scripted animation? We've found that animation with ActionScript will usually
yield better results. However, this rule is not absolute: Sometimes, experiment-
ing with tweens in addition to programmatic animation may give better results.
Remember that multiple simultaneous tweens can be processor-intensive, and
performing any type of animation on an element that has a modified alpha set-
ting will require even more resources.

Contrary to the specifications in the official Content Development Kit,
alpha transitions are supported by the Nokia Communicator Flash Player.
However, we strongly recommend limited use of alpha in all design elements.
Alpha transitions consume considerable CPU cycles, which will be very notice-
able because of this device’s slow processor,

Memory on a Budget

When working with the Flash Player on the Nokia Communicator, you must be
aware of the 2MB limitation. This 2MB memory limitation is all-inclusive, mean-
ing that the player and content must fit into this memory space. This is not a
limitation of the player, but a “feature” of the Symbian 6.0 operating system that
restricts the amount of memory available to each application.

Start Your Calculators

The player itsell weighs in at a modest 1.IMB of memory. That leaves you, the
developer, with about 900KB to IMB to work with. But, depending on how
many other applications are running along with the Flash Player, this memory
space may be [urther depleted. When calculating the size of your movie, you
must include any and all content, including dynamically loaded content, in 1ts
full (uncompressed) size. For example, if you want to stream MP3 audio to the
phone, you must include the full file size in your calculation, otherwise you will
try to load in more data than the player can handle, and your users will receive
an Out of Memory error. A sample estimate may look like this:

2 MP3s at 100KB: 200K B
1 Interface at HhOKB: HOKB

2 JPEGs at b0KB: 100KB
Combined file size: 350KB

As well as calculating file sizes, you need to consider the actual memory
consumption that decompressed visual and audio assets require. For example, a
heavily compressed JPEG will stll decompress to use the amount of memory
required to draw the image in an offscreen memory buffer before rendering to
the stage. A 640 x 200-pixel image compressed at 100 percent quality will
decompress to fill the same amount of memory as a version compressed at 25
percent, even though the compressed file sizes and 1image quality will be radi-
cally different. Try to avoid overlaying many large bitmap 1mages onscreen,
because each 1mmage will require 1ts own sizeable buffer.
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Execution Demands

In addition to multimedia, ActionScript will consume memory during execution.
The two main contributing factors to excessive memory consumption are:

*  Excessive use of variables, whether extensive arrays or instantiated objects

*  Parsing large XML documents

Just as a bitmap requires some storage memory managed by the Flash
Player, ActionScript variables need a space to store the object or variable during
execution. Although a single-integer variable will consume only a few bytes, an
array with ten thousand elements will require considerably more. If your project
demands use of large arrays or a large number of objects, you should think long
and hard about the memory requirements and architecture of your code,.

Parsing XML also requires a large buffer during the conversion from the
string representation of data into a tree of nodes. The Playver will free up the
memory after the initial parsing process, but if the XML document requires
more memory than is available within your 2MB allocation, your Flash applica-
tion can cause the Nokia Communicator to hang.

Working with the XML object in practice can be tricky: Because the XML
object creates an elaborate system of arrays, your Y9KB XML document can be
enough to bring the Flash player to its knees. This 1s not, however, necessarily
due to the XML file’s size, but to its complexity. For example, consider an XML
document that had 94 nodes, with 2 nodes nested below each, like this node:
<person>

¢firstName>Chris</firstName>

¢lastName»Pelsor</lastName>
{/person:

Although the XML object was able to handle this, adding just one more
node set caused the player to run out of memory. The natural tendency 1s to
compact this structure so that the subnodes become attributes:

Using this method, the Flash Player was able to handle 154 nodes, yet sull
pass in the same information. Obviously, your results will vary slightly based on
node name lengths, the amount of data in a node or attribute, the level of com-
plexity (nesting nodes becomes more and more expensive, in terms ol memory,
with each level that you add to the hierarchy). Keep in mind as well that the
numbers given are the absolute limits, with no other elements or actions occur-
ring. If your data structure is flat and large, you may want to consider
loadVariables, because, with this method, the data is passed into the application
and handled differently than in XML. Consequently, if you use loadVariables,
you will probably be able to include more information. Sometimes, using SAX-
style parsing instead of Flash's DOM-style XML will be more efficient in memory
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use. (For more information about the SAX XML technique, refer to the XML
section of Chapter 5.)

Working with Dynamic Data

When using dynamic data via loadVariables or XML, keep in mind the size of
the content being sent down. A useful method for testing the file size is to
access the server-side data source outside of Flash (usually through a web
browser) and save the data file to disk. Next, look at the size of the file. This will
help you to estimate the amount of memory you need to set aside for dynamic
data. (Doing this early in the project will provide you with a standalone data
source, which can be handy if you are developing using a live data feed and that
feed suddenly dies.)

Estimating Shortcut

A key feature of the Flash 5 player on the Nokia is a shortcut key combination,
CTRL-SHIFT-M, that allows you to see how much memory is currently available.
Using this while running other apps that come with the phone will help you pre-
dict real-world usage and, in turn, estimate how much data or content you can
load into your movie at any given tume. As you can see, a little planning will go a
long way toward preventing out-of-memory errors.

Estimating memory usage during the design phase of your project can save
you a lot of time when you're building and testing your application. As always,
test early and test often and test on your target machine to prevent any sort of
surprises when you deliver your application.

ActionScript Speed

To illustrate the differences in speed between devices, we ran some simple
benchmarks on desktop PCs, a Pocket PC with a 206 MHx processor, and a
Nokia Communicator. The first benchmark, which is a prime number sifter,
clearly illustrates the differences in speed.

Finding highest prime below 5,000, averaged over 5 calculations (using the
pseudo-thread prime finder code discussed in Chapter 5) produced the

following:

Windows 2000/Pentium Il 500MHz with Flash é Player 0.889 seconds
Windows 2000/Pentium Il 500MHz with Flash 5 Player 0.934 seconds
Pocket PC 2002 /StrongArm SA-1110 with Flash 5 Player 17.479 seconds

Symbian 6.0/Nokia Communicator 9210 with Flash 5 Player ~ 72.422 seconds

The XML object behaves differently in the Nokia player than it does in other
Flash 5 Players. The Nokia is the only Flash 5 Player where the XML parsing code
object 1s native, and not written as ActionScript bytecode under the hood. As a
result, it is optimized for the best performance possible. Because the XML object
is native, you actually hurt performance by trying to use Branden Hall's
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XMLNitro prototype. All of the programmatic functionality available in
XMLNitro, most notably ignoreWhite, is available in the Player, so you don’t have
to worry about any missing features—as you do with the other Flash 5 players.
With this said, another bugbear of ActionScript is the String.split() method.
Enterprising developers have created replacement prototypes that greatly
improve performance. These improvements were not made native like the XML
parser and therefore should be used if you are doing any sort of work on the
Nokia with strings. You can investigate these methods at I-Technica (hup://1-
technica.com/flashlist/index.phprn=1475).

Optimizing Your Online Access
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When working with XML, keep in mind that light documents lead to fast pro-
cessing for two reasons. First, a lighter document is, obviously, downloaded
more quickly. Second, and more important, a lighter document means less infor-
mation, which in turn leads to faster parsing.

When working with XML, you can improve performance in several ways,
including abbreviating node names, attributes, and values to their smallest possi-
ble value. For example, the following node

The improvements to the first two attributes (firstName and lastName) are
obvious; we simply abbreviated the attribute name. The third attribute was
improved in two ways: First, we abbreviated the attribute, and second, the string
simulates a binary Boolean by changing true to 1. (Strictly speaking, 1 is not
binary. It's a string representing a binary value.) To save yoursell future prob-
lems with these abbreviated names, you can document the data format in the
Flash source file, and if possible, in the server-side script generating the XML.

One final thing to keep in mind is that when developing Flash applications
for the Web, designers tend to send down whatever information they may think
the movie needs and then write ActionScript to do mathematical calculations,
string conversions, and other light work. When working with the Nokia and
wireless content in general, let the server do any sort of data manipulation and
send only the final content to the device. This strategy utilizes the significant
CPU power available on the server and lightens the processing load on the slow
wireless devices’ CPUs.



If you proceed by concentrating first on thoughtful creation of a data for-
mat and then make sure to send preprocessed data to the device, you will save
users time and money and improve the overall performance of the application
that you develop for these devices.

Testing Networked Content in a Staging Environment

Developing Communicator content that requests online data via http:// or
XMLSocket poses some issues. You could test infrequently and be willing to
make connections to the Web over your slow wireless connection, but in addi-
tion to incurring call costs during a continual QA and development cycle, this
approach is not efficient.

Fortunately, Intuwave 1s currently developing the m-Router application,
which allows the Nokia Communicator to connect to a desktop machine via the
serial cable. Using this approach, your Flash content can access a staging server
on your local desktop or share the Internet connection of your desktop PC.
More information about the m-Router product can be found at
www.intuwave.com.

Extending Flash Applications on the Nokia Communicator

Because the standalone Flash Player does not run within a browser environ-
ment, it has no access to JavaScript. Also, getURL 1s not supported and fscom-
mand is only supported in a very limited form.

How are we able to perform simple application tasks, such as reading and
writing to a local text file to save preferences, or perform more complex tasks
requiring access to system APIs normally locked off from Flashr

The solution lies in an approach that is similar to that discussed in Chapter
7, where a solution to connect Flash to device applications was built using
Microsoft’'s eMbedded Visual Basic and eMbedded Visual C++. By developing a
custom socket server that can communicate with Flash via XMLSocket, you can
achieve a high degree of interactivity between Flash and the host application.
The socket server can be part of a general utility application that works with
yvour Flash content. In this manner, requests to read and write data to the local
file system as well as to access other system APIs are readily available.

The operating system for the Nokia Communicator is currently the Symbian
OS Version 6.0. The Symbian OS Version 6.x Java runtime implements the
Personalfava 3.0 environment and JavaPhone 1.0, an API for telephony and user
customization developed by Symbian, Sun, and others. The Java implementation
supports raw sockets, and a Java-based socket server can be developed to com-
municate with the Flash mowvie, all on the local device. More information about
the Symbian implementation can be found in their detailed operating system
overview document, available from www.symbian.com/technology/symbos-vbx-
det.html.
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This chapter covered the core concepts in developing Flash content for the
Nokia 9200 series cell phone.

Although the Flash Player for the Nokia 9200 series phones may appear to
be a mitung platform, it allows you to develop true wireless applications that
begin to transform the way people interact with their world. The advantage of
developing in Flash for the Nokia 9200 1s that, by thoughtful use of dynamic
data, visual effects, and key-based navigation, developers can quickly create
applications and content that are truly engaging and that will allow users to
become more connected.

Chapter 14 will look at ways in which developers can optimize their work-
flow in order to leverage their Flash applications to run on muluple devices.



AUTHORING FLASH CONTENT
FOR UBIQUITY

fan Chia

As Macromedia Flash continues to proliferate, it may become as
ubiquitous on handheld devices and set-tops as it 1s on desktop
browsers. For the first time, content developers would have the

opportunity to create work that 1s deployed not only to desktop

browsers, but also simultaneously to other devices across many platforms.
Consequently, it’s time to consider how to best manage such complex develop-
ment within a context of ubiquity.

Previous chapters have discussed the unique aspects of different Flash-
equipped platforms. This chapter will consider the numerous activities that are
required to author complex Flash content for simultaneous deployment across
multiple platforms. We'll also show you how, by following a detailed roadmap
for development, the numerous phases of content and application development
can be carried out more successfully. This map will provide strategies for manag-
ing the development of complex projects, from initial planning to final deploy-
ment, while remaining mindful of the opportunities for ubiquaty.
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Throughout this book, you've seen examples of Macromedia Flash applications
on different devices and hardware platforms. Each of these platforms have
unique strengths and weakness, and we've examined authoring techniques cater-
ing to each platform’s specific strengths and constraints. But what we haven't
considered so far 1s the case for ubiquity. Ubiquity (which is derived from the
Latin word “ubique,” meaning “everywhere”) 1s used in the realm of software
development to describe an application that can be deployed on muluple plat-
forms simultaneously. Flash is celebrated by developers for giving them an
authoring environment that includes, among its many other benelits, the con-
venience ol creating content that runs on many platforms, using commeon assets
and a common code base and [ulfilling part of Java's promise to "write once,
run anywhere.”

Macromedia has committed to selling what they term the “Flash platform”
as a solution to developing content for many consumer device. Because we
expect Macromedia to continue to deliver on their promise, we are confident
that we'll see new and novel uses of Flash in the future (Flash on your car dash-
board, refrigerator, or microwave oven, anyvone?). With the continual announce-
ment of new licensing agreements between Macromedia and a growing host of
partners—that includes Microsoft, Nokia, Liberate, Motorola, OpenTV, Moxi,
Samsung, and many other consumer device manufacturers—it becomes ever
more likely that we’ll begin to see significant penetration of Flash content in
consumer items.

Consequently, savvy Flash developers are mindful that their Flash content
has the opportunity to be delivered to multiple platforms, each of which has its
own unique constraints, as well as respective advantages and headaches. But to
achieve this goal successfully, we need to have a clear development process in
place, with detailed strategies that will enable us to cope effectively with the
range ol Flash content that 1s destined to be delivered to multiple devices and in
varied contexts.

Imagine, If You Will . . .

This chapter considers a hypothetical end-user Flash application: a SWF that
stores a few user preferences that are used, on a regular basis, to retrieve small
samples of music sent from an extensive audio database. Imagine that this SWF
will be deployed on a desktop browser, on an interactive TV set-top box, and
also on Pocket PCs. This example will illustrate the many critical junctures that
must be drawn on our development map 1f we want to successfully navigate such
a complex development journey.



More Platforms, More Planning

If our content 1s destined to ship on more than one particular hardware/
software configuration, then we will need to understand how successfully the
various Flash Players will run different aspects of the content. You are probably
familiar with this concept, given that Flash content creators often have to deliver
content on Windows, Macintosh, and Unix operating systems, and 1n a wide
range ol web browsers—each with their respective quirks.

Seasoned as you might think you are, Flash developers have thus far been
sheltered, to a great extent, from this gamut of quirks by the Flash Player’s
excellent playback fidelity. Although you may have had to fix some HTML tags
or adjust the frame rate of your movie for better comparison between Windows
and Macintosh, overall, Flash content tends to work identically across the major
browsers on different platforms of desktop computers. However, this breadth of
fidelity 1s about to change. That's because this multitude of new device plat-
forms comes with a multitude of new issues. Planning 1s the solution. If we want
to keep all of these exciting opportunities under control, we need to plan.

Plan? Me?

The idealist notion of planning up front i1s all well and good. but many develop-
ers [irst instinct is to dive in with some rough code straight away. Even you, the
deliberate developer, may be tempted to rough out a working prototype and
then adjust it to fit as you go along. There are many temptations, particularly
because the beginning is often an exciting time when your enthusiasm for a
project 1s at a peak. The noble ideal of a "good plan” 1s often dismissed at this
stage, because the plan can be vague and undefined in many developers’ minds.
What we aim to do in this chapter is to outline a plan—a tour map if you like—
that will guide vou through the production process. You can choose to navigate
your project however you wish, but this map will outline the major destinations
and set markers at the possible pitfalls that await you along the way. Ultimately,
knowing the landscape will enrich your journey. And if you've traveled this road
many times already but keep tripping up in the same spots, hopefully our map
will show you new directions to routes that you've previously missed.

Typical Activities

Traditional software development has many phases. Researchers have identified
a number of these activities, which are listed below along with our own insights
about each. We'll also iclude steps relating to asset collection and production,
because multimedia development includes the gathering and reworking of con-
tent, which is a challenge that’s alien to traditional software development. By
ordering these development phases into a production timeline, milestones for a
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typical Flash development project would include the following, ordered in four
major phases: design, development, testing, and deployment.

A. Project Design
1. System specification
2. Outcomes: Identifying requirements and problem analysis
3. Design of a solution
B. Development: Production, Coding, and Debugging
4. Asset gathering, pre-production, and management
5. Mulumedia design and production
6. Coding development
7. Debugging
8. Documentation
C. Testung (aka Quality Assurance Cycle)
9. Unit testing
10. System integration
11. System testing/regression testing/usability testing
D. Deployment and Maintenance
12. Deployment

13. Maintenance

T

When creating your development plan for a rollout on multple devices and
platforms, consider each of these phases with ubiquity in mind. You want your
software to run everywhere. By keeping this goal in mind your plan will natu-
rally integrate many common parts as you move ahead toward final delivery of
the product.

We won’t talk about scheduling, because this chapter is focused on the tasks
necessary to build a product. For an excellent and entertaining article on
“Painless Software Schedules,” visit http://www.joelonsoftware.com/stories/
storyReader$31.

Project Design
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System Specification

This 1s the place to list where we expect our content to appear. Be as specilic as
possible, listing exact details. In the system specification, you'll need to make a
detailed list of information pertinent to the project, such as upon what browser
or device specific player the content will appear on each platform. Ask as many
questions as possible and question each detail to ferret out subpoints. Ideally,



your questions could form a diagram in the pattern of a tree. Some of the ques-
tions we would ask for our hypothetical project would include these: “What type
of network bandwidth will you have to deliver the Flash movier Is there local
storage for your preferencesr If so, where 1s the storage and what—1if any—are
the limitations to access and retrieval? If there is no local storage, is there net-
worked storage available? What 1s the screen sizer What are valid colors we can
use? How does the device connect online to retrieve the music samplesr?”

Middleware and Backend Details

Besides the hardware specifications of the device that your Flash will be deliv-
ered on, it's important to detail any related middleware and backend databases
that will be connected to this device. For example, the interactive TV set-top
might have a persistent connection to an extensive backend system, given that
it’s always switched on. Such information might suggest benefits to be exploited
on this particular device. For example, the downloading of the audio assets to
the set-top could be scheduled to happen very late at night when other usage is
typically lowest. In contrast, the same application deployed upon the Pocket PC
must contend with the fact the connection to the backend server 1s most likely
to be intermittent and will be usually initiated by the end user. Although the
same database i1s shared by the Pocket PC and set-top applications, the middle-
ware to connect them are different, because the set-top resides on a proprietary
cable TV network, whereas the Pocket PC connects via the Internet.

Similarly, the colors used in designing the set-top interface must be limited
to those that are TV-safe (to avoid unfortunate moire effects), but the palette
used in the PPC interface is a less-restrictive 12- to 16-bit color palette.

Here’s the bottom line for the early stages of authoring for ubiquity: At this
point of your journey, you need to make sure you know what your delivery
device is capable of, and you also need to make sure that you understand how
the device will connect to the whole system.

Having exact specifications from the very beginning will inform every other
step of your plan. If you were building a house, before you draw up the house
plans or hammer a single nail, you need to know where your house is going to
be situated, what materials are available, and the type of access that both you
and the final residents will have to the home site. Now imagine if you are plan-
ning to build a number of houses in a range of locations, all based on a princi-
ple template. That’s the situation you face if you're planning a ubiquitous rollout
of Flash content.

To further clarify the issues and concerns that you need to take into
account at this inital phase of the planning, Table 14.1 lists an overview of Flash
deployment on many platforms. For your convenience, the table is also provided
as an Excel file in the “Flash_deployment_overview” directory in the Chapter 14
folder of the CD-ROM. Go ahead and edit and adjust it for your projects.
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Table 14.1: Flash Deployment Overview

Feature Handheld Phones Personal TV Set-Top DVD Other
Computers (Liberate, Network
WebTV, Devices
AOL TV (Kiosks,
OpenTV) ATMs, etc.)
Processor Slower Slower Fast processor None Rendered Generally
Speed processor processor  with Flash video slow
visuals rendered
in software
Network May or may  Always Generally Generally active MNone Always
Connectivity not have connected  connected. for the television connected
network Typical content, uses
connectivity connection at dial-up for
56K modem interactive
with minority content
at broadband
Screen Size  Small Small Generally 648 x 486 or 648 x 486 or Very small
(120 x 160 to [around 800 = 600 720 x 540 to 720 x 540
240 x 320)  180x80) pixels or more match aspect to match
to large ratio aspect ratio
[Nokia
600 x 200)
Screen Type LCD (Color  LCD [Color Monitors (CRT TV NTSC/PAL/ TV [NTSC/PAL/ LCD (Color
12-to 12-to or LCD), SECAM SECAM or B/W)
16-bit) 16-bit) non-interlaced resolutions and  resolutions and
color apply) color apply)
Interlaced Interlaced
Keyboard/ Virtual Alpha- Full keyboard Virtual and None Varies
Keypad numeric limited remote
keypad control
Cursor Stylus Cursor key  Typically Cursor keys on  Cursor keys on  Alphanumeric
Control on alpha-  two-button remote control remote control keypad
numeric (Windows)
keypad or one-button
[Macintosh)
mouse
(continued on next page)
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Table 14.1: Flash Deployment Overview (continued)

Feature Handheld Phones Personal TV Set-Top DVD Other
Computers (Liberate, Network
WebTV, Devices
AOL TV (Kiosks,
OpenTV) ATMs, etc.)
Storage Limited: Storage is  Hard drive with  Most store None Storage is via
Capacity 32-512MB  usually multiple gigabyte information network
(Persistent memory card/ via network capacity locally
HD or Card) 1-2 gigabyte
Microdrive,/
lomega Clik
RAM 32/64 MB  Low Typically 32 to  Varies from None Limited
128 MB RAM box to box
Interaction  Llimited Usually not Comprehensive  Settop browser  MNone None
with interaction equipped  (No JavaScript  (expect Gecko
Browser with browser  with to player under  to be AOL TV's
scripting browser Mac Internet standardized
Explorer up to browser
Flash 4. eventually)
Two-way
communication
between
JavaScript and
Flash Player on
all other
browsers.)
Access to Cookies Networked Cookies under  No filesystem None None
File System  under file system  browser. generally,
browser. Standalone though some
Standalone solutions allow a
solutions available. networked
available. filesystem
Network 56K Modem;/ 2Gto 2.5 56K Modem/ Broadband None Proprietary
Bandwidth  Wireless/ Networks  Wireless/ networks
Broadband Broadband
Player Yes Downloaded Yes Varies from None None
Upgradable and box to box
vpgradable
Printing No No Yes Some No Depends on
Capability application
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Ovutcomes: Identifying Requirements and Problem Analysis

Once vou've determined what technologies will deliver your content, you should
examine what project outcomes have to be met. Returning to our hypothetical
Flash music application, one key requirement might be that the range ol artists
or styles of music (or both) that are offered to users will be changed quarterly.
Knowing this requirement at the project design stage means that the architec-
ture for the visual and coding components can be designed appropriately.
Discovering this requirement after the design stage means that costly changes to
the architecture, which will affect both visual design and underlying code, will
be needed.

If you try to incorporate new additions to the project down the track, they
may not be accommodated successfully. Properly drawing out all of the compo-
nents in the early design stage will help to isolate or expose many of the later
“what 1" questions and will also help to avoid “feature creep,” the dread phase
where successive additions are cobbled onto the project. Aside from the mad-
ness that it engenders among developers, feature creep usually complicates
development, hinders delivery, and compromises quality.

Benefits of Client Input

Another advantage of good project design documents is that they can spur the
client to envisage what the final product will be like. From the client’s perspec-
tive, the investment of a good deal of thought in answering your design ques-
tions will usually help the client to have a better picture of the software product.
(This 1s good because they are, after all, paying you vast sums to build it.) Even
if they can’t hold it in their hand or see it on a screen, assisting the developers
in answering specifications, approving the storyboards and flowcharts, and
marking the delivery milestones on their calendars will help to create a defin-
able product. Then, after all this specification 1s done, all that’s left 1s to collect
your progress payment and then build 1t!

Although it's easy to make fun of the business side of this process, there 18
an absolute truth here: Strong design documents are an incentive for both the
client and the developer, because completion of this phase should be a tangible,
billable milestone. If you, the developer, adhere to this process of project plan-
ning, clients can be assured that the product they imnvest money in will have a
strong fidelity to the design document, which is something that they can hold in
their hands.

Through the planning process, the development company has engaged the
client’s assistance in defining the end product, thereby building confidence in
the client-developer relationship. Furthermore, they have jointly arrived at a
clear vision of the product—a vision that addresses both the client’s concerns
about how the end product will solve their problems as well as the developer’s
concerns regarding how the product will achieve the intended outcome(s) in a
technically efficient manner.



Design of a Solution

The design stage of a software product involves the creation of documents that
describe the implementation of a solution. These documents together provide a
range of detailed perspectives to view the solution, ranging from a general speci-
fications document to technical flowcharts, storyboards, technical specifications,
data models to the milestones document. Investing time into the design phase
enables thoughtful planning of the many inter-related aspects of a software prod-
uct, rather than over-focus on any one aspect to the detriment of the whole.

Specifications Document

The specifications document outlines all of the critical features and elements of
your application, in plain English. It will both include and be substantially based
upon the findings of the first two steps that have been discussed so far: systems
specification and outcomes.

An introductory, overall executive summary section should provide an
explanation of the project. Another key component of this document is an esti-
mate of the tme required for each feature, and each feature will have a detailed
description that is as specific as possible. This document serves as the outline
for the final outcome(s) of the project, so it's important that the client’s expecta-
tions clearly match the specifications listed. If not, then the document will need
to be revised subject to the client’s input, prior to proceeding to the step.

Flowcharts and Storyboards

Flowcharts and storyboards each serve different purposes. Often, flowcharts are
used to illustrate the navigation path through an application or the logic of an
application unit or system. Storyboards, on the other hand, outline features such
as user interfaces or animations. Both are extremely useful for both development
planning and documentation for the client. Although it’s possible to have beaut-
fully drawn flowcharts and storyboards, it's perfectly acceptable to have simple
pencil and paper versions as well. Use whatever's appropriate for you and your
client. Just remember that these are excellent tools in the project design stage
and that they should serve the needs of both the developer and the client.

Technical Specification Documents

The technical specifications documents detail programmatic aspects that aren’t
easily conveyed by flowcharung logical processes. These include the analysis of
data objects and the data modeling of database designs, detailing the planning
process from conceptual model, to a logical model to the schema used to repre-
sent the final data structures. Design of the application programming interfaces
(APIs) may also be established at this stage as part of the target specifications.

Milestones Document

The milestones document establishes concrete outcomes during the lifespan of a
project. Depending on the complexity of the project, the milestones may range
from two to live or more phases. A milestone usually comprises of a group of
features reached by a certain stage of development, such as the initial proof of
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concept, a beta stage, or the final deliverable. They're useful because a client
can see satisfactory checkpoints reached as the project progresses, and the
developer has some protection—because the client should be required to sign off
as each milestone 1s achieved. Milestones can also serve as a billable outcome,
ensuring the client and developer have reached an agreed-upon point, and
therefore should plan upon a progress payment for the work done so far.

Development: Production, Coding, and Debugging
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After completing the initial design phase of a project, the logical move 1s to
begin development. Compared with the other major phases, the development
phase is usually the most intensive, occupying most of the overall life of the proj-
ect. Although developers sometimes have the mistaken notion that development
“18” building the product (because this is when they're busiest), the truth is that
successful development requires adequate attention to be given to all four major
phases: design, development, testing, and deployment.

If we have done our job in the initial phase, our product has been precisely
thought out and described—which means that development is now a matter of
turning these documented concepts into reality. Development tasks can be
focused and will follow the clear roadmap that detailed in the specifications doc-
ument. Of course, actual development is often far from being so methodical
and precise. “Code cutting” can be a messy process. But the fact that the overall
systems have been specified, the flow of the product has been clearly planned
out, and the design of screens has been storyboarded means that we are build-
ing to a reasonable plan. This major phase of the development of a multimedia
project will encompass the gathering, creation, and production of multimedia
assets—it 1s also the period where we create, document, and debug code.

Asset Gathering, Pre-Production, and Management

The need to gather raw assets for delivery 1s sometimes alien to those who are
more [amiliar with a formal software engineering model. But for multimedia
development, it's vital to have this procedure in place, because multimedia proj-
ects can involve literally hundreds of assets, which may include logos, text docu-
ments, images, and videos. If you've done your work in phase one, you will
already know whether these will be provided by the client or sourced by
research within your own team. Most likely, these assets will arrive over a period
of time and in many different file formats. These raw multimedia assets will go
through many iterations during the pre-production and creative design process
before arriving in their {inal, usable form.

Imagine 1f you were asked to recrop a particular image and change the
color scheme at a late beta stage. What 1f the current image 1s a low-resolution
SWF with a sepia color scheme, and the client requests a high-quality, full-color
version instead? What if that image 1s just one of 300 80MB mmages that were
provided by the client over a period of 6 weeks? Clearly, you'll need a well-
organized archival system to receive and log raw assets so that you can quickly
track down the original without having to sort through the entire collection.
Different schemes have been developed to organize the multimedia gathering



process, and it’s only necessary to find the model that works for you. To get you
started, here are a few useful resources that cover asset management within a
multimedia production process:

*  Firstborn Media’'s FlashForward 2001 presentation on the topic “Concept to
Product: Project Management.” The speaker’s notes are downloadable from
http://www.flashforward2001.com/nyc_notes/ferdman/.

*  The authoritative book Web Project Management: Delivering Successful
Commercial Web Sites, by Ashley Friedlein (Morgan Kaufmann Publishers,
2000; ISBN: 1558606785), covers every aspect of large-scale web projects,
with most sections equally applicable to Flash projects.

* The book Web ReDesign: Workflow that Works, by Kelly Goto and Emily
Cotler (New Riders, 2001; ISBN: 0735710627), also has techniques
applicable to Flash web-based applications as well as HITML websites
(http:/ /www.web-redesign.com).

As the raw media assets arrive, a pre-production process should be in place
to transform and archive both the original file and edited file. For example, the
client might supply a 80MB 500dpi CMYK Photoshop file that will be used as a
banner ad within the final application. The pre-production team member would
alter this to a 72dpi RGB PNG image suitable for the design and development
teams to work with and then archive both the original Photoshop file and the
production PNG according to the previously established, formal management
process. The desired result will be that, should it be needed again, the original
can be found easily—thereby liberating the developer to focus on the task of
software development, instead of being continually distracted by the need to
locate and convert Photoshop files. Cost saving advantages are also obvious.
Instead of paying a software developer to convert image files, an intern with
basic Photoshop skills will happily undertake this role.

Now, let’s return to our hypothetical Flash music application for a moment.
It's likely that some, if not all, of our target visuals will have to be delivered in
three different formats: desktop, Pocket PC, and I'TV. A project that targets a
single platform may have 100 final visual assets, but an application destined for
ubiquitous deployment might require 300 final visuals. It's not hard to imagine
that, as the project scales, the complexity and number of assets will grow
quickly, which re-emphasizes the critical need for a formal, quality asset manage-
ment system. An ad hoc system can easily doom such a project.

Multimedia Design and Production

Flash software projects most often feature strong multimedia content, because
this 1s one of the main attractions for developing in this environment. Although
a traditional software engineering project may mvolve some graphic design and
production, a Flash-based product will usually involve heavy amounts of
resources in multimedia design, alongside a parallel engineering effort. By sepa-
rating the code aspects and the presentation aspects (that is, the multimedia
visuals and audio), developers and designers are able to focus on completing
their tasks in parallel, reducing the need to wait for each other’s assets. Flash
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projects also tend to require more time spent in usability design, and this 1s an
area where front-end presentation experts should hold sway.

Development and Staging Environments

When you're creating applications for multiple platforms, it’s important to set
up the development environment correctly. If an application is targeted for a
Pocket PC as well as a desktop browser, then provision for testing on a Pocket
PC needs to be part of the development environment, rather than relying on
testing and tweaking at the end of the production process. For applications that
will be distributed over networks such as intranets and the Internet, the applica-
tion should be tested on the whole system as much as possible. To clarify:

* The development environment is the client and server software that you'll
be building the application on, and meeting this requirement might be as
simple as installing the webserver, application server, and database server all
on your local desktop.

* The staging environment is where your clients can visit to review progress
and what the Q/A people will use to test the application.

The advantage of having separate development and staging environments is
that you can continue to develop without holding up either client review or the
Q /A cycle.

The section “Testing (aka Quality Assurance Cycle)” on page 302 will dis-
cuss testing in detail, but for now it is important to remember that accurate
development and staging environments will reveal specific platform issues dur-
ing the coding, debugging, and Q/A processes. These issues may include
processor speed, screen size, audio capabilities, and usability. Remember this
valuable advice that we'll emphasize until it's a mantra in your mind:

“Test early, test often, test on all of your target machines.”
—fohn Dowdell, Macromedia Technical Support

For example, building our demo music application within the Flash authoring
environment on our desktops is fine, but unless we check how the visuals appear
on 12-bit Pocket PC devices or on the ITV screens of our set-top boxes, we may
not be aware of potential dithering or other color issues until long after the visual
design process 1s complete. If the problem doesn’t surface until the final Q/A
cycle, we'll have to bring back the designers to alter the graphics and remake
assets—a scenario to be avoided because it vastly complicates final delivery.

Coding Development and Debugging

The emphasis on careful management so far extends to the engineering efforts
as well. Investing time into best practices during the coding development
process ensures that as the project scales in complexity and across platforms
and muluple tiers, the code remains manageable. This next section discusses
strategies to manage this, discussing ActionScript best practices, version control,
debugging and documentation strategies.



ActionScript Best Practices

Because Flash was originally an amimation tool and its scripting capabilities have
been added with each successive release, the continual development of
ActionScript has meant that a Flash application can be coded in any number of
ways. This flexibility allows for many solutions to a problem, but it also makes 1t
difficult for a group of developers to collaborate on a project. Consequently, com-
plex projects such as cross-platform ubiquitous content need clear coding stan-
dards to be established so that team collaboration, version checking, and
integration will proceed as smoothly as possible. By structuring your Flash movie
along the following guidelines, your code will be more portable and will follow
Macromedia’s suggested best practices for developing advanced Flash applications:

* Keep as much code as possible in one location within the movie. By
separating as much data as possible from presentation, the task ol editing
and maintaining the code will be made easier.

*  Use #include .as files to simplify file versioning and differencing. (For more
about #include, refer to Chapter 5’s section on using ActionScript includes
entitled “Don’t use a semicolon!” on page 118.)

*  Use frames and layers to maintain application states.

*  Discourage the practice of attaching complex code to movie clips and
buttons. If logic 1s required, try to call a function located back in a root-level
frame, because this approach ensures that the code will then be centralized.

. TI"}-’ Lo mitiahize your movie 1 a central scl‘ipl rather than distribute code 1n
different 13}*&1‘5 or [rames.

*  Scope variables so that local and global variables are carefully established.

*  Document/comment clearly whenever code diverges to account for
differences in platforms.

*  Use a combination of server-side detection and ActionScript’'s getVersion()
to deliver customized content for web applicat.iutls 01 Irlullipl& plat.ﬁ:-rms.

With the release of Flash MX, Macromedia has signaled a serious intent to
provide quality developer documentation to aid its promotion of Flash as a front
end to complex web applications. Macromedia provides extensive resources in
their Flash MX Application Development Center, available at www.macromedia.
com,/ desdev,/mx/{lash. You can also check the relevant area of our site,
www.flashthefuture.com/ 14, for updates.

Version Control

Although you're probably familiar with the major versions of the Flash author-
ing software, such as Flash 4 and 5, you may not understand why the Flash
Player has seemingly arbitrary numbers like 5.0.50.0 or 5.0.41.0 or 6.0.0.25. Why
hasn’t Macromedia released players in a more logical numbering scheme like
5.1, 5.2, and 6.07 The reason lies in version control, which is a valuable strategy
used to manage software development. Version control 1s appropriate for all
development groups, ranging from the lone coder to larger teams, such as
Macromedia’s Flash development crew.
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Developers who are not using version control software will develop their
own file renaming and backup strategies, usually as a life-saving strategy. This
can mean repeatedly saving the file with incrementally different filenames to
preserve a traceable record of the development history, just in case the need
arises to revert to an earlier version. It might also mean that the source files will
be routinely backed up to a different location. What it usually doesn’t mean is a
commented history and a way to quickly check the differences between versions
(known as a “diff” in the coder community).

Dedicated version control software offers all of the above and, with complex
systems, also accommodates multiple developers working on separate compo-
nents of a system so that the overall progress of a complex software product can
be clearly defined by each component’s version. There is nothing wrong with
using a simple filename system as version control, but it can be expensive from
the viewpoint of time investment and offers fewer features and benefits than
when we get the computer to do the job with version control software.

Let the Software Do It

In its simplest implementation, version control software will archive your file
with a couple of mouse clicks—it will automatically track the prior versions and
automatically increment the build number for you. You can add comments to
the archive that will be displayed in a comprehensive revision history. Click OK,
and the version control software will automatically backup your file, and archive
its history. When you want to review an earlier file, version control will let you
easily retrieve the correct version, seamlessly, without the filename ever chang-
ing. Figure 14.1 shows the revision history of a Flash project and a comment (in
the Description field) related to the interim 1.5 build.

& mwvm_100401.fla - RevisionManager g & _ O x|

TiﬂEfl I Locked by: |admini$l'[al:|;|[

Revision Mumber  ° | Symbolic Mame Check-in Date Author Mame

1.10 5/10/2001 1:21 AM adrinistrator

1.9 5/10/2001 1:15 AM administrator

1.8 GJ10/2001 12:55 AM adrministrator

1.7 5102001 12:00 AR administrator

1.6 4/10/2001 11:42 PM administrator

1.9 /1072001 11:20 PM administrator

1.4 411072001 10:54 PM administrator

1.3 4/10/2001 10:11 PM administrator

Selected revision:. |15

F]EE':“D“E'” 279 section(s] inserted, 389 sechon(s] deleted.

complete visuals minus focusz on Ipb =
Wiew FHevision Retneve Revizsion... | Lompare Hevisions . Report... RLOG Report |

Figure 14.1: Comprehensive revision history of a Flash FLA file in development.
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If 1t’s not clear already, we advocate that version control should be used
throughout the development, beta testing, and deployment phases of a project.
During development, you can use version control as personal insurance. Having
access to simple version control at your fingertips enables you to archive code
with each significant change and, once it becomes a regular habit, you'll never
worry again about losing changes. Complex version control empowers the whole
team to work together, without spreading confusion when code components of
different versions are distributed throughout the team. During beta cycles, as
bugs are discovered and fixes implemented, version control is necessary to docu-
ment the continued improvement of the product. Finally in release, it’s impor-
tant that software retains the development numbering scheme, so that bugs
found in the marketplace can be tracked back to the final version of the code
for fixes.

A range of both free and commercial version control software 1s available.
An excellent product for the single Windows-based developer 1s Component
Software’'s RCS product, which is freely available at http://www.componentsoft-
ware.com,/ csres. A commercial version for muluple developers is also available.
The popular and free (and open-source) CVS system (http://www.cvshome.org/)
is available from the Linux community. This package is powerful but requires a
Linux server and Linux knowledge to set up. Many development companies have
Linux boxes set up as web and file servers, so implementing CVS may be possi-
ble. CVS has version control clients for Macintosh, Windows, and many other
platforms, which offers the advantage that you can integrate with the server from
your development desktop.

Returning to our initial discussion about the Flash Player’s version history,
the reason why the builds are numbered like 5.0.41.0 and 5.0.82.0 is because the
public versions of the Player match the internal Macromedia development ver-
sions. For example, when the second public revision of the Flash 5 Player was
released, the Netscape plugin was numbered 5.0.40.0, and the Internet Explorer
ActveX control was numbered 5.0.41.0. These specific build numbers matched
Macromedia’s internal efforts up to that point. The Pocket PC Flash 5 Player was
numbered 5.0.88.0 for the device manufacturers’ reference build, with various
internal builds using a range of numbers between 41 and 88. Using this methodi-
cal approach, if improvements or fixes are required, makes it easy to return to
the archive of any version and track exactly what changes have been made.

Debugging: Not Full Q/A

When you're building your code, you'll often test a component to make sure it’s
performing as expected. As you fix bugs, 1t's sometimes tempting to think that a
final quality assurance cycle is excessive, because you're already testing the prod-
uct. This is a fatal mistake. Debugging (that 1s, the act of diagnosing and exorcis-
ing bugs during code development) is not a full quality assurance cycle. Many
bugs are found by testers who are unfamiliar with the product, simply because
they'll perform steps that you've never anticipated. A rigorous Q/A cycle will in
fact cover many aspects of the software that may not be the responsibility of the
programmer, because it should also test the performance of a whole system
(including a network system) as well as usability—which relates back to the visual,
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aural, and logical design of a product. Debugging is the programmer’s means of
analyzing errors and fixing the causes. In contrast, Q /A testing is the activity of
revealing software errors. We'll cover Q /A in a moment, but please realize—
debugging is not full Q /A.

For cross-platform products, a useful strategy is to deliberately structure
your code in smaller units. That way, it's easy to test parts on multiple platforms
during development. You can isolate performance and compatibility 1ssues
quickly when you're checking an isolated section on each device, compared with
running a complicated project and wondering from the outside why it’s not
working. For example, our Flash music application might use a large XML file to
select the song preferences. The application runs perfectly on the desktop but
grinds to a halt on the Pocket PC. Looking specifically at the XML parser com-
ponent, you can see that memory usage grows to an unacceptable size within
the handheld’s limited memory, and the Pocket PC’s processor isn't fast enough
to chew through the sizeable XML document.

Documentation

Documentation can be an area of heated debate. Programmers have different
styles of commenting code, and the number and location of comments and for-
mal documentation vary {rom person to person. Regardless, 1t’s important that
any documentation does the following jobs:

* It helps you remember why you originally wrote the code the way that
it 1s written.

* For someone unfamiliar with the project, it helps them to pick up
the pieces.

*  When you revise an older piece of code, adding comments to the original
helps to track the changes that are being made.

* Ina team environment, it tracks the changes made by different individuals
and when/why they introduced new code.

* For projects with ubiquitous deployment, clear documentation of areas
where code differs because of platform differences will help to clarify which
sections are common and which sections diverge for platform-specific
reasons.

Testing (aka Quality Assurance Cycle)

A structured testing regime means improved quality of software. Understanding
different techniques of testing your application within the quality assurance
(that 1s, Q /A) cycle means that, as the software grows in size and complexity, its
reliability will be maintained. Done well, testing will encompass these phases:

*  Unit testing
*  System integration

*  System testing
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* Regression testing

*  Usability testing

These activities are a vital part of our roadmap toward final deployment of
the ubiquitous software product. Stopping at each point along the way will actu-
ally speed up the travel toward our final destination of product release, rather
than slow us down. Good testing is not a sidetrack before deployment, but really
the means to help us build software faster. As we've noted, ubiquitous deploy-
ment can mean a corresponding growth in complexity. All the advantages
offered by good testing will translate into an easier development process for
these more complex projects.

Unit Testing

Testing 1s often seen as a black-box process, where checks to reveal the accuracy
of the software are done by someone unfamiliar with the innards of the soft-
ware component. But unit testing is the opposite. It's a white-box or glass-box
approach performed by the programmer of that unit as someone wholly famil-
iar with the code. As you develop each component, it makes sense to thoroughly
test the unit before moving on to the next one. Having a systematic approach to
unit testing makes the job of debugging much easier. Not only do you avoid
future problems as you mtegrate units of software together, but when/if you
find an error, you'll also know that errors are in the current routine rather than
“somewhere” 1in the larger system. For unit testing to fulfill 1ts mission, it’s
important to make sure each requirement and design concern for the unit has
been satisfied. An ideal time to plan unit test cases 1s at the design phase of each
unit, since this is also a time when you're creating the logical processes. Ideally,
the test cases for each unit should stress test your implementation—hence plan-
ning for them at the outset will better catch possible flaws within your design.

System Integration

System integration is the process of developing software so that each unit con-
nects to other units and so that the whole structure can be tested as 1t grows. An
incremental approach to imntegration means that you code and test the program
in small units and then combine the units one at a time. Because the resulting
system grows at a manageable pace, this process enables you to test the struc-
ture incrementally, and yvou avoid the flaw of building all the units and then
combining them at the end. Testing a large completed structure without the ear-
lier integration of smaller units means that the new bugs that inevitably arise
will be harder to track, because you won't have a clear idea of their origin.

System Testing

As the system 1s gradually integrated, test the system through a platform grid.
Returning to our demo music application, as each build or milestone 1s com-
pleted, you'll need to make sure that the system for each platform—desktop,
Pocket PC, and ITV set-top—functions correctly. Avoid the occasional temptation
to skip this step because it feels painful to run through all those targeted
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platforms again. It’s easier to {ind and [ix bugs earlier than later. Remember our
mantra: “Test early, test often, test on all of your target machines.”

Regression Testing

Regression testing means selectively testing the software system after new code
modifications to make sure that any bugs have been fixed and that the previous
functonality hasn’t been broken by the latest changes.

Regression testing ensures that the same results continue to occur in a sys-
tematic way. Because you're trying to ensure identical results through repeated
testing, regression testing is far better if executed via automation than by peo-
ple. Running an application repeatedly to achieve the same test results can rap-
idly become a boring activity and, consequently, it's much harder for people to
spot the bad results. By writing some code to test your system, you will ensure
that the regression tests occur reliably and quickly.

Usability Testing

To test usability means testing whether your target audience can use the software.
This seems an obvious fact, but the point is that much software goes through a
Q/A cycle without the concern of usability being addressed. Concern has
appeared in the marketplace about Flash usability, because bad Flash can be a
common problem on the Internet (as detailed by Nielsen's infamous “Flash 99%
bad” article at http://useit.com/alertbox,/20001029.html). This is not to say that
we agree that Flash 1s 99 percent bad, but rather that it deserves strong usability
testing, like any application written in any other language. Macromedia provides
a range of Flash usability resources at their site (www.macromedia.com/
software/flash/productinfo/usability/ ), and usability testing resources for the
Web, such as CNet's "Guerrilla Usability” article (http://builder.cnet.com/web-
building /0-7705-8-6861748-1.humnl), will offer tips equally relevant to Flash Web
applications.

Design a Bugbase

Now that we've collected bugs along the way, how do we keep track of them?
One solution 1s a database designed for bug tracking, known as a bugbase. A
large range of these bugbases are offered both freely and commercially on the
Internet. Knowing how to customize a bugbase and use it is half the problem. If
a tester finds a bug, enough relevant information has to be provided in order
for the programmer to reproduced the bug and track down the underlying
cause. “Painless Bug Tracking” (http://www.joelonsoftware.com/stories/
storyReader$245) is an excellent article that trails the process, beginning with a
tester’s submission of a bug report to its eventual fix by the programmer. A
good bug report must have three parts:

1. Steps to reproduce
2.  What you expected to see

3. What you saw instead



A programmer must be able to reproduce the bug before that bug can be
diagnosed. Even the roughest list of steps to reproduce a bug will make it more
likely that the same problem will be observed. Explaining the expected result
will help the programmer understand why the tester thinks this is a bug.
Explaining what you saw instead means describing the actual buggy result.
Obviously, if the steps to reproduce don't end up generating the actual bug, the
bug report won't be useful.

When you're creating software for ubiquitous delivery, make sure you
include every possible platform combination in the bugbase. If a tester submits
a bug but finds that the bugbase doesn’t offer that platform as a histed option,
that tester will be forced to enter the details into a different field, making track-
ing difficult. Good bugbases balance eflicient bug entry by testers with informa-
tion that is detailed enough for debugging.

Deployment and Maintenance

When the software is finally completed, it’s tempting to think that our job is
over. Good software production, however, includes deployment and eventual
maintenance as part of the plan. Deployment may be as simple as uploading
assets to the production server, or—in the case of ubiquitous deployment—
activities such as making different installers for each platform as well as produc-
tion server setup and uploading. It's important to consider these activities early,
when planning the entire project.

The maintenance activities of a released project should also be part of the
initial design. Anticipating how updates will be deployed in the product will
enable this system to be designed in advance. It's far harder to insert new data
or features into a completed and deployed product when the system doesn’t
allow this. The design of maintenance features also goes hand in hand when
developing the security properties of a product.

Learning More About the Process

Many of the strategies touched on in this chapter come {rom the {ormal soft-
ware development world, where programmers and researchers over many

decades have encountered these issues and developed best practices to tackle
the problems. If you're interested in investigating these solutions on a deeper
level, the book Code Complete: A Practical Handbook of Software Construction, by

Steve McConnell (Microsoft Press; ISBN: 1556154844, 1s highly recommended.
Much of this chapter’s themes owe their inspiration to McConnell's work.

Summary

Flash application development can be a complex affair, and the effort to create
content that is appropriate for ubiquitous delivery magnifies the complexity. By
carefully managing the software development process, the numerous phases of
content and application development can be accomplished in an efficient man-
ner. The opportunity for deployment across many platforms also means
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increased opportunity for errors, so it's important to have a rigorous develop-
ment scheme in place when creating Flash applications. Carefully considering
the many aspects of detailed software development allows you, the developer, to
take advantage of the basic “write once, run anywhere” nature of Flash, without
dangerously underestimating the effort that’s actually involved.

Now that we've shown you the fundamentals (and many very technical
details) of authoring Flash content for a wide range of devices—including PPCs,
games, video, DVD, and ITV—it’s time to put all of this technical stufl into per-
spective. Chapter 16 will look at some of the most current applications of this
technology and share a bit of what we are hearing within the industry. We'll also
do a little blue-sky thinking in an attempt to look into our crystal PPC and
answer the question, “Where will Flash go next?”



Statistics

EPILOGUE: FUTURE FLASH

. f on Warren Leniz

This chapter is about the future. In order to write 1t, I peered
into my proprietary Flash-driven Crystal Ball, which runs on my
PPC, and this chapter is about what I found. As with any crystal ball
prediction, one runs the risk of being wrong. The future is fraught
with uncertainty. However, I'm pretty confident that while I may err on
the minutiae, I think the bigger picture is pretty clear. With a little help from a
few of my friends, I hope to outline that picture for you here, now.

In addition to the Nokia Communicator Phones and the newly emerging Smanrt
Phones and PPC Phones, the Flash Player already runs on millions of Pocket
PCs. Increasingly, more and more Pocket PCs are shipping with the Flash player
pre-installed. There are already well over a billion cell phones. What about the
future? Experts predict that there will be 167 million devices will be sold in
2005. According to industry buzz, Microsoft has said that they expect to sell 250
million devices—Smart Phones and PPC Phones. Experts also predict that, in
these next few years, nearly all cell phones will evolve into devices with features



like Pocket PCs—and we are confident that all these will support the Flash
Player. At the time of this writing, nearly all major carriers have begun to push a
variant of the PPC Phone. One of these, the O2 xpda, 1s shown in Figure 15.1.
So there is ample cause for excitement!

Figure 15.1: The O2 xpda, which is probably the most appealing of
any of the initial offerings of PPC Phones.

As my [riend Phillip Torrone exhorts, “The best way to predict the future 1s
to invent it.” Talking about Flash on devices has become Phillip’s obsession. Like
a man possessed, he travels the globe to showcase the advances that are being
made by Flash developers in the expanding realm ol devices. With his classic
visionary stance, Phil explained, “If there’s a screen that can become a vessel of
creativity, we'll get on it. In the short period of time in which rich media could
exist on devices, we've moved the needle towards something really amazing.
How often can you really do ‘new things'—I mean, developed and delivered
ideas and concepts that no one has accomplished before? We are the new pio-
neers. Sure, some of us will get arrows in our backs as we explore this great new
frontier, some of us won't make it, some will eat their young . . . but I tell ya, it’s
all worth it, "cause there’s gold in them thar’ hills, folks. Saddle up.”
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Wireless

The salest bet 1s not to bet, but if you want to lay down your Flash, I'd encour-
age you to look at applications targeted at the convergence of the PPC with
wireless and telephony. With the recent release of the Toshiba €740, the HP 928
(shown in Figure 15.2), and other wireless offerings, it is reasonable to predict
that in the very near future, nearly all PPCs will ship with some form of wireless
access. In fact, the PPCs that ship without wireless will most likely be targeted at
narrow niche markets while the mainstream PPCs will be untethered. The emer-
gence ol these devices signals a broad new opportunity for Flash developers.

Call Log

Spead Dial

Figure 15.2: The new HP 928 is one of many new wireless PPCs that are
entering the market in the second half of 2002.

For example, Eric Dolecki developed the FlashForward 2002 New York City
Event Guide, which was, as the name might suggest, a conference program for
FlashForward. It was authored in Flash for the PPC and included wireless
updates and a feature that enabled attendees to rate the conference presenta-
tions. Still available at www.ericd.net/guide, this application (shown in Figure
15.3) exhibits the range of the features that can be delivered and the design
control that can be maintained when authoring with Flash for the PPC.
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Figure 15.3: A screen from Eric Dolecki’s FlashForward 2002 New York City Event Guide,
showing the synopsis for Chris Pelsor’s session.

Eric shared his vision of the future: “*Untl now, the web and interactive
mediums have been suited for those tied to a connection or a hard-wired net-
work. (Now) . . . the web 1s becoming available to those on the move: those with
wireless PPCs, cell phones, tablet PCs, and the growing list of Flash-enabled
devices. The Flash development movement is quickly producing a better way to
interact with this new wireless medium. With Flash, you can develop powerful
applications that deliver robust solutions to users mobile needs, while providing
the best in mteractivity, user interfacing, audio cues, and maintaining client
branding. Flash application developers have the tools to open up the world to
new experiences, and offer those experiences to a growing horde of mobile
players. We are changing how the world interacts with itself. We chart our own
course. We mmfluence the influencers. We lead the charge into a bright, new
world—high above the clouds of imagination.”

Here are a few clues that may help to indicate the predicted wireless future

at both the public and enterprise levels:

*  Wireless 1s coming. For example, British Telephone plans to launch the
UK’s first public wireless LAN (WLAN) with 400 nodes at key locations
such as hotels, service stations, railway stations, airports, and coffee shops.
In a separate effort, HP has launched a worldwide initiative to provide
WLAN nodes in public places, providing secure high-speed access to email
and other applications using virtually any wireless protocol and device.
According to the experts, such nodes are expected to grow to 41,000 and



reach 21 million users in the U.S. by 2007. In a similar but unrelated effort,
according to the New York Times, AT&T Wireless, Verizon, Cingular, and
other companies would collaborate on Project Rainbow, which is a scheme
to build WLAN nodes in public places. Similarly, at TecXNY Expo in New
York in June 2002, PC makers convened to discuss, among other things,
plans to create the necessary infrastructure to build a wireless utopia.

*  Warchalking. As I understand it, the idea was launched over lunch. Jonesing
for more wireless access points, these British guys decided to create a
language to mark wireless access points with the intent that when they
[ound a node, they would, “leave a chalk symbol for others to find the node
with a minimum of all that tiresome netstumbler business.” This is relevant
to Flash on devices because it provides a indication of the appeal of a
wireless network, and the inevitable advent of it. For more about
warchalking, please refer to www.blackbeltjones.com/warchalking/
index2.huml. As shown in Figure 15.4, the warchalking symbols can be
downloaded from the site and printed out. This 1s also available as a Flash
assel for the PPC, from www.flashthefuture.com/warchalk.

* Potential wireless applications include businesses, restaurants, hospitals,

let's warchalk..!
KEY SYMBOL

OPEN ssid

T X

bandwidth

CLOSED ssid
NODE

. access
ssid contact

bandwidth

blackbeltjones.com/warchalking

Figure 15.4: The warchalking symbols as originally developed by blackbeltjones.com.

museums, sports venues and stadiums, theme parks, and many others that
will find ways to use wireless devices to improve their services.
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Consumer Applications

An example of this trend 1s apparent in the Garfield Amimated Today, which 1s
shown in Figure 15.5. This and similar new themes are featured at www.flashen-
abled.com/at/. According to Phillip Torrone (the ubiquitous), “This is a big
‘first’: Business models and industries are forming around Macromedia Flash
and mobile devices . . . It's the first time content like this has been licensed to
be sold, as Flash movies, for mobile devices. Since there’s going to be a billion
or more mobile devices . . . (this) seems like a great step 1n a great direction.”

Figure 15.5: One of several Garfield Animated Today screens, which are indicative of a new
consumer market for PPC applications—authored and delivered in Flash.

As more and more devices are put into use, there will be a broader market
for consumer applications that target specific tasks or offer users the option to
customize their devices, or both. Such applications can leverage wireless capabil-
ities or simply enhance the owner’s ability to use the device. Flash 1s an ideal
platform for the development of these applications—just add insight and creativ-
ity and go for it!

PPC Camera Phones
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Right now in Japan, the big thing 1s sending photos on camera-equipped cell phones.
According to Robin Debreuil of Debreuil Digital Works (www.debreuil.com), "It is a
big money maker, too.” Some PPCs already have cameras, or camera options, and
when these cameras become more common, Robin believes, “Flash needs to be able
to handle things like capture, upload, and display easily.” An enterprising Flash devel-
oper could build such an application. For more about this topic, refer to

http:/ /story.news.yahoo.com,/ news?tmpl=story2&cid=h69&ncid=738&e=2&u=/
nm,/ 20020716/ tc_nm/telecoms_japan_cameraphones_dc_]1.



Games

According to John Romero, co-creator of Wolfenstein, Doom, and Quake, the
next frontier for gaming is devices, including wireless and PPCs. His new ven-
ture, Monkeystone Games (www.monkeystone.com), 1s aimed at this frontier—
and he 1s using Flash to hit the target. This view of the gaming future is
seconded by Andy Riedel of Xadra, provider of Fortress, a multiplayer gaming
engine (www.xadra.com): “Things get really interesting when you hook up with
wireless Flash devices!” Figure 15.6 shows the Lobby of Fortress, as displayed on
the PPC.

Oscar! You're hiding from me?

v
A
g v
>

Figure 15.6: A multiplayer Lobby of Forfress on the PPC.

At the other end of the gaming spectrum, it was recently announced that
the Flash Player will be integrated into the Nokia Mediaterminal, which is an
infotainment device that combines gaming with digital video broadcast (DVB),
full Internet access, and personal video recorder (PVR) technology. The
Mediaterminal is one of several devices (including the PlayStation and Xbox)
that are aimed at transforming the family TV into a multufunctional entertain-
ment center. In the future, we predict that all of these devices will support
Flash. For more information, refer to www.macromedia.com/macromedia/
proom,/ pr,/2002/nokia_mediaterminal.html.

Presentations

On the mundane and familiar terrestrial level, PPCs are being used to deliver
presentations—both one-on-one and to large audiences. Such uses are facilitated
by hardware advances such as the Voyager VGA CF Card, which supports a
broad range of PPC devices and delivers presentations by connecting to the
MARGI Systems 1024 x 768 projector.
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Fine Art

In addition to the obvious use of PPCs to display an arust’s portfolio, the PPC
also offers great potential to artists as the delivery method for an art piece. One
such example 1s an installation ttled “Kiss OfL,” by Peter Strohmeyer and Wil
Bown, which is shown in Figure 15.7.
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Figure 15.7: “Kiss Off" is an example of the potential of Flash on the PPC as a fine art medium.

The artists explain: “'Kiss Off” 1s a series of eight separate digital video,/ pho-
tographic image sets played back randomly at approximately five-second inter-
vals on four unsynchronized Pocket PCs. Through composition and proximity,
the viewer i1s encouraged to mentally recombine the separate elements into a
completed recognizable form and extract its significance.” For more, visit
WWW.arton.us.

Wearable Computers
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While we don’t have droids or cyborg-enhanced humans (yet), it's now possible
for a civilian to dress up in close approximation of one. In fact, there are a num-
ber of off-the-rack solutions for such aspirations . . . and they all support Flash.

* Leveraging technology patented by Xybernaut, Hitachi has been working on
the world’s first commercial Wearable Internet Appliance—WIA, which will
run Windows CE 3.0 on a Hitachi SH-4 32-bit RISC processor. According
to reports, WIA provides users with instant on/off Internet access and an
SVGA (800 x 600) head mount display, which will provide a desktop-like



viewing experience. The hands-free WIA PC can be worn while on public
transportation, in the office, shopping, or relaxing at home. Services that
WIA will target include distance learning, GPS, cellular voice communi-
cations and paging, interactive banking, shopping, stock market trading, and
entertainment in the form of music, video, and games. Word on the street
is that there may be a player in development for this processor. For more
information, see www.hitachi.com/products/ information/multimedia/
wia/index.html.

*  Perhaps a little less fabulous than the WIA, clothing manufacturers have
begun to design and deliver clothing that is suited to the needs of mobile
computing. One of the {irst such efforts is the Scott eVest, which has special
channels in the vest to route wires and adapters to and from a plethora of
devices. For more about this, visit www.scottevest.comn.

*  Similarly, a full page ad for Robinsons May Department Store, in the Sunday
L.A. Times, showed an X-ray msight to the contents of a man’s conservative
beige trousers. The copy read, “Introducing Dockers ® Recode ™ Mobile ™
Pants . . . Stowaway seam pockets on each side. Designed for your Compaq®©
iPAQ Pocket PC . .. " As shown in Figure 15.8, the campaign (done in Flash,
of course!) 1s sull on the Web at www.dockers.com,/mobilesitelet/flash/
mobilePantFlashTest.html.

SKIP INTRO

Figure 15.8: A frame from an online ad for Recode Mobile Pants, seen at the Dockers site which
is, fittingly, a Flash animation.

*  Finally, for those who still think that Flashing requires a trenchcoat, there's

the Sanyo NY Palm Coat, which can be readily adapted to PPC use. Refer to
www.sanyolashionhouse.com/ pocketsystem.html.

Epilogue: Future Flash 347



Conclusion

348

Chaopter 15

When I muse about the relevance of PPCs and related devices, I'm inevitably
drawn back to an anecdote about the United States Space Program. Apparently,
NASA spent millions of dollars in an attempt to develop a ballpoint pen that
would work in space. Finally, they gave up and began to send the astronauts up
equipped with, yup, a pencil!

Before I owned a PPC, I used to keep a Word document on my desktop,
which I updated every evening. Across the top, I kept phone numbers for cur-
rent contacts, and beneath that, in neatly organized areas, I kept my appoint-
ments, errands, and shopping lists. Once I'd updated it I would print it out, fold
it into quarters, and then put 1t in my back pocket. Because I live in Acronym
City, I considered this my DPP (Daily Piece of Paper). It was the acme of con-
venience. During the course of the day, I could pull it out and write notes upon
it, cross off items that had been accomplished, and scribble. I never had to wait
for 1t to start up, nor did I need to worry about recharging it. It never crashed.

I preferred this method over a bulky calendar, because there was nothing to
lose. The price and the convenience were ideal. And as I used to point out, with
my DPP I was free to dash into the ocean to rescue a sinking swimmer (which is
something I've done more than once)—without hesitating to empty my pockets.
At most, I might lose the jottings from one day.

So to play the devil’s advocate, I have to ask: In what ways does my PPC sur-
pass the paper and pen that I formerly carried in my pocket? I'm afraid that I
don’t have the right answer. The answer 1s waiting in the future and you, the
Flash developers, may be largely responsible for that answer. Right now, the rela-
tive inconvenience ol my PPC 1s outweighed by the features that are not available
from a sheet of paper. But in order for devices such as the PPC or the PPC
Phone to appeal to a broader market, they must make more sense to the daily life
of the user—not just to users who spend most of their lives shuttling from meet-
ings to airports and back again, but to the people who live more normal lives.
(For example, when I am working with saws and wood and concrete while remod-
eling my house, I do not have the least use for my PPC—1it sits in my office.)

I think that the key to this question lies in something that one of my friends
(who contributed greatly to this book) said to me in an email. Chris Pelsor
observed: “I guess what 1s most important about developing applications tar-
geted for wireless devices 1s that it's not as much about doing something that
hasn’t been done before, as it 1s about using the applications to change the con-
text of the interaction people have with the world so that they experience things
in a way that they wouldn’t have experienced them before. Context is king.” |
humbly concur.

Now that you have read this book, I encourage you to turn the glass around
and consider the stark wisdom of Chris’ observation. In the meanwhile, I'll be
doing the same thing. And when I find applications that meet this criteria and
that are worthy of explication, I'll be writing them up and posting them at
www.[lashthefuture.com/15. See you there.
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THE TRUTH ABOUT
12-BIT COLOR DISPLAYS

lan Chia and Doug Loftus

Strangely unfamiliar to many designers and developers, the
3600/3700 series iPAQ, the Nokia 9200 Communicator series, and
the forthcoming mmo02 XDA/VoiceStream Pocket PC Phone

Edition devices have 12-bit color displays. Our desktop machines typi-

cally use 8-, 16-, or 24-bit color, resulting in 256 colors, 32 768 colors, or
millions of colors in the display palette. However, 12-bit color is an unusual
beast, and particularly so on the Compaq 1PAQ because of the imteractions
between the device's hardware design and Windows CE.

Knowing the valid colorspace 1s important when you are designing graphics
that rely on solid colors. If your design 1s based on an unsafe 12-bit color, the
hardware will automatically downsample the image for you, resulting in unpleas-
ant banding visual artifacts. Although the maximum 4,096 colors are a far cry
[rom the bad ol days of the 216-color web-safe palette, it still pays to design
with these limitations in mind if you want to make the maximum visual impact

on your audience.



Photographic images will usually use millions of colors, resulting in images
that look banded on the iIPAQ or Nokia display because of its hardware reduc-
tion to 4,096 colors. Chapter 2 provides useful Photoshop strategies to dither
24-bit images down to 12-bit, while keeping maximum image fidelity for yvour
Flash projects. However, for designs that rely on solid colors, you'll want to
know exactly which colors are valid in the 12-bit colorspace. The following sec-
tions explain how that colorspace i1s defined, based on our own considerable
research and experimentation aimed at unraveling the mysteries of 12-bit color

on the 1PAQ.

IPAQ Screen-Safe Colors
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On the desktop, the limited colorspace of 8-bit (256-color) displays gave rise to
the familiar web-safe 216-color palette, used by designers to ensure that browser-
rendered graphics are not dithered on an 8-bit display. Although a

12-bit display is also limited in the number of colors it can faithfully reproduce,
the scheme employed by 3600,/3700 series iPAQs and Nokia 9200 series
Communicators equals a palette of 4,096 solid colors—not nearly as limiting as
the web-safe model.

It might seem perverse to limil the iPAQ display to only 4,096 colors, when competing
Pocket PCs such as the HP Jornada have 32,768 colors, but the limitation is due to
Compaq’s choice of the ACX704AKM active matrix LCD panel from Sony, which has

this color range as a hardware Limitation.

Screen display colorspace is defined using RGB values—a triplet of numbers
that specifies the levels of red, green, and blue that are combined to color an
individual pixel on the screen (for example, the RGB triplet “125, 0, 1257 speci-
fies a medium shade of purple). Because we have only 12 bits of information to
deliver the full color value, each component (R, GG, or B) must be specified with
4 bits, meaning that each component can only have 16 possible values.
Multiplying the R, G, and B together (16 x 16 x 16), we arrive at 4,096 possible
color values. (If you're unfamiliar with binary jargon, a bit is a "binary digit™—
meaning it can only take the value 0 or 1. A unit of information conveyed with
some number n bits can take 2" possible values—so, 4 bits can convey one of 2 x
2 % 2 x 2 [= 16] possible values.)

It can be confusing enough counting in binary for the uninitiated, but in
addition, colors are usually specified using hexadecimal notation when author-
ing for the Web. If you've authored web pages or Flash movies, you may be
familiar with using hexadecimal color specifications such as #FF0000 for red in
HTML, or OxFFFFFF to mean white in ActionScript. If you work with the web-
safe palette frequently, you may be aware of a pattern among the values: They

are all combinations of a finite set of allowed hex values for each red, green, and
blue component (specifically 00, 33, 66, 99, CC, and FF).



Obviously, it's much easier to remember a short list of values (00, 33, and so
on) than it 1s to remember hundreds, let alone thousands, of individual colors.
Although it's undocumented on the iPAQ, after much research and experimen-
tation, we've identified a similar scheme of “magic numbers™ that allows us to
derive hex values for all 4,096 non-dithered colors. We find that these hexadeci-
mal R, GG, or B values are:

These 16 possible hexadecimal numbers, each representing an allowed value
for the red, blue, or green color component, can be combined to create the
4,096 solid colors displayed on the 1IPAQ. For example, 0x000000 1s black on the
1IPAQ screen, and OxFOFOFO 1s the brightest white color possible, because it's the
sum of the maximum red, green, and blue values. The astute web designer will
immediately notice that white on the iPAQ 1s different than web-safe white,
which is normally OxFFFFFF. As additional examples, the following are also non-
dithering colors using this model: 0xE03090, 0x101010, 0x90D0D0, 0x10F070.

Nokia 9200 Communicator Series Screen-Safe Colors

Based on the official Nokia 9210 Communicator WWW Browser Style Guide docu-
ment provided by Nokia, the 12-bit color display for the Communicator phone
functons much like that for the 1IPAQ. The Communicator also uses the most
significant 4 bits of each RGB component, and all other colors outside the
4,096-color palette are dithered or mapped to the closest color available.
Returning to our hexadecimal numbering scheme, the three darkest shades of
red can be listed in ActionScript hex notation as 0x100000, 0x200000,
0x300000. Our list of magic numbers for the Nokia Communicator that allows
us to derive hex values for all 4,096 non-dithered colors i1s exactly the same as

the 1IPAQs:

What Does It Look Like?

Given that the only way you can view the differences between 8-bit, 12-bit, 16-
bit and 24-bit color palettes is on a 24-bit monitor, examples showing these dif-
ferences are best seen online at www.flashthefuture.com/al.

At our online resource, you'll also find a range of 4,096 palettes to use
when designing with Photoshop, Flash, or Fireworks. Demo FLA files to gener-
ate specific 12-bit palettes for both the iIPAQ and Communicator can also be
downloaded.

As always, if you're considering accessibility in your visual designs, remem-
ber to take the requirements of color-blind users into account.
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iPAQ Hardcore Colorspace: A Brief Look Under the Hood
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The 3600 series 1IPAQ’s actual hardware specification 1s provided by Compaq for
their public Linux implementation at www.handhelds.org/Compaq/
1IPAQH3600/1PAQ_H3600.html.

That document sheds light on a few confusing 1deas. The 1IPAQ LCD has a
70Hz refresh rate, and the Intel StrongARM SA-1110 CPU is programmed in its
16-bit TFT mode. Color information from the StrongARM CPU 1s passed to the
Sony CXD3508TQ LCD controller as 16 bits, but 4 bits of information are dis-
carded in hardware, with the Sony ACX704AKM LCD panel using only the 4
most significant bits for each RGB color.

Because the 16-bit color information 1s converted to 12-bit color on the fly
in hardware, the Windows CE operating system will report color information
that is at odds with the actual color display of the LCD. In software, screen cap-
ture utilities such as PocketShot or IA ScreenShot will report the number of
non-dithered colors to be twice the number of colors displayed on the screen,
with the possible R, G, or B values being:
BEZHBEIHIBIHIQIHEB:HEEIHEBIHEQZHEBIHEQZHEBIHEEIHEBIHEEIHEEIHEEI ...........................................
80, 88, 90, 98, A0, A8, Bo, B8, Co, C8, Do, D8, E0, E8, Fo, F8

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

However, visually comparing a color spectrum of these values on the 1PAQ
screen with a 16-bit desktop computer monitor will reveal that the 1PAQ) 1s only
capable of displaying the original 12-bit colorspace discussed.

The other confusing trap that the unwary developer can fall into is that
Microsoft provides a free Remote Display Control application as part of the
Pocket PC PowerToys series. This enables the host desktop computer to display
a window mirroring the actual iPAQ display in semi-realume. However, the col-
ors rendered 1n this so-called mirror are often mexact approximations of the
actual iIPAQ display, and screen captures of the host machine’s 1IPAQ window will
provide incorrect RGB values. Therefore, you won't want to rely on this method
to give you actual RGB values of the iPAQ screen.



XML OR LOADVARIABLES?
FROM THE PERSPECTIVE OF
A WIRELESS DEVELOPER

Chris Pelsor

When developing a data-driven solution for a wireless device like
Pocket PC or the Nokia 92xx line of phones, you have several
options. The most commonly used methods are XML documents

and loadVariables. Each has obvious advantages and disadvantages,

and the one you choose will depend heavily on several factors, including
but not limited to:

*  The amount of data hr:'in;;,1r loaded at any gix-’tn ume
* Development time/ease of development

* Speed

Connectivity (that is, will you be connected when you view the contentr)

We will focus on the first three factors in particular: file size, development
time/ ease ol development, and speed. For further developments and examples,

please check the relevant area of our website, www.flashthefuture.com/a2, for
updates and examples.



loadVariables

XML

Benchmarks
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Most Flash developers are familiar with loadVariables. In Flash 4, it was the
method of choice for getting data into and out of Flash. Furthermore, it was
flexible enough to allow the use of either static text files or dynamic content. In
Flash 5 this functionality was improved with addition of the ability to load data
into specific clips and to test for the reception data using the onChpEvent(data)
event. (Flash MX further improved and stabilized the implementation.) In both
Flash 5 and Flash MX, data formatted for use with this method also tends to be
smaller than comparable data formatted i XML documents.

The downside of using loadVariables 1s that it 1s very difficult to manage
large sets of data manually, especially if that data involves repeated sets of infor-
mation, such as address lists. There were many workarounds, most notably the
use of pseudo-arrays and heavy reliance on variable naming conventions. This
approach is very time-consuming to program, and the data is very difficult to
work with by hand. It 1s this type of data that XML was made for.

New to Flash 5, the XML object is a welcome addition to the data access devel-
oper’s toolbox. Furthermore, with the imtroduction of XMLnitro (developed by
Branden Hall and available at http://chattyfig.ligleaf.com/ ~bhall/code/
xmlnitro.as), we have a fast, eflficient way to handle large sets of data. XML 1s
also a human-readable format, which makes 1t simple to use and edit as either a
static or dynamic data distribution method.

The downside of using XML 1s that, because it 1s text-based, the functional-
ity required to convert a document is very expensive with regards to system
resources. String manipulation in any programming language 1s very processor-
intensive, and Flash 5 1s no exception. Therefore, if you need your program to
work with the data very quickly once it has been received, then XML may not be
the best choice.

Another point to keep in mind is that the XML object may be implemented
differently on different devices. For example, there are significant differences in
the implementation of the XML object in the Flash Player on the Pocket PC and
the Nokia 92xx. On the Pocket PC, the XML object 1s written in ActionScript, so
the use of XMLnitro will be beneficial to your app. On the Nokia 92xx phones,
the XML parser was made native to the player. Thus using XMLnitro actually
decreases performance by forcing the player to use an ActionScript version of the
parser.

We can talk all day about personal preferences for one format or another and
the reasons for them; but when you get down to 1t, performance always plays a
huge part in deciding what data access method to use. We will be looking at per-
formance results for both creating data for upload and processing time for
downloads.



Download Benchmarks

For our download benchmark, we compared two files with identical data struc-
tures and two files with near-identical sizes (the two files were off by three
bytes). The device used in the tests was a Compaq iPAQ 3630 with 21.54 MB of
RAM allocated to programs. The benchmark utility can be found on the CD-
ROM included with this book in the Chapter 5 folder under data_driven_bench-
marks.

At the tme of this writing, the loadVariables loaded an identical data struc-
ture approximately 54 times faster than the XML object, as follows:

Time to Download Same-Structure Files (in milliseconds)

Run # XML loadVariables
File Size: 6.97 KB File Size: 2.82 KB

1 8,237 122

2 8,897 125

3 9,137 125

4 9,302 126

5 9,259 125

As for identical file sizes, the numbers did not change drastically:

Time to Download Same-Size Files (in milliseconds)

Run # XML loadVariables
File Size: 6.97 KB File Size: 6.99 KB

1 8,984 173

2 9,415 170

3 ?,357 175

4 9,408 170

5 9,494 178

Although the times may appear to make it obvious which data format to
use, there are, as previously stated, many factors to consider. If it makes coding
simpler and more maintainable, or if you will be updating the data by hand as
opposed to using a server-side scripting solution, XML may be much more
appealing in the end for downloading data.

Upload Benchmarks

Upload statistics simply measure the amount of time to construct from scratch the
same documents used in the download benchmarks, using the same device and
settings as before. First, we will look at the numbers for identical data structures:
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Time to Upload Same-5Structure Files (in milliseconds)

Run # XML loadVariables
File Size: 6.97 KB File Size: 2.82 KB

1 6,361 400

2 7,107 410

3 7,135 411

4 6,995 390

5 7,213 404

And identical file sizes:

Time to Upload Same-Size Files (in milliseconds)

Run # XML loadVariables
File Size: 6.97 KB File Size: 6.99 KB

1 6,499 1664

2 7,289 1647

3 7,077 1607

4 7,253 1574

5 7,057 1557

Once again, these numbers only illustrate raw processing speeds, and they
are only one factor in the many involved in deciding on a data format.

Summary

Because so many factors are involved in deciding which data format to use, we
don’t believe that one method 1s better than the other. Instead, we can offer
these points to consider when thinking about data on wireless devices:

LoadVariables

*  Excellent for use in asynchronous forms
*  Good for use with small, manageable, repeated data sets

* Not good for large, repeated data sets like mailing lists, because it can be
very difficult to maintain the data if done by hand

XML

*  Excellent for repeated data sets of any kind
*  Excellent for off-line viewing
*  Much easier to program and maintain

*  Data is human-readable

As XML for the device space evolves, please check the relevant area of our
website, www.flashthefuture.com/a2, for updates or further information.
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FLASH FOR C++ DEVELOPERS—
AN OVERVIEW

b}' . ] eroen Steenbeek

Dtvel{}ping llppli(.‘lﬂ.i{}llﬁ on Pocket PCs usuall}’ I'tquirt‘r-; the skills
of a C++ or Visual Basic programmer, because these languages
have the capahilit.its I'tquirt‘{l to build content of any mpllir-:.licat.im'l.

However, with the introduction of an advanced scripting language in

Flash 5, Flash ActionScript-based applications have certain advantages
over the normal choices available from Microsoft's eMbedded Visual Tools.
Extensive rich media support and a rapid application development environ-
ment, like that offered by Flash, can make some projects more viable than they
might be in another language.

One of the main strengths of Flash is its virtual machine, which allows con-
tent fidelity with great accuracy on a wide range of operating systems and hard-
ware platforms. Coming from the C++ world, you'll be relieved to know that Flash
handles common application issues—such as distributing correct Dynamic Link
Libraries, rendering graphics, embedding fonts, playing audio, and accessing net-
work services—all within the self-contained Flash Player. The metaphors for these
technologies are covered in other chapters within this book—but if you're a C++
developer investigating the feasibility of Flash as an application development plat-
form for your next project, this appendix will provide you with concepts of how
to translate main C++ principles into the Flash ActionScript model and examine
main limitations of object-oriented programming (OOP) in Flash.

Let's begin our look at the object-oriented model of Flash AcuonScript.



OOP in Flash
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Although Flash ActionScript uses objects, it does not support formal declara-
tions of classes. C++ requires a strongly typed class delinition at compile time,
whereas classes and objects in Flash are delined, constructed, inherited, and
modified at runtime. The main difference between the object models of C++
and ActionScript 1s that C++ supports Class-based inheritance, whereas
ActionScript supports Prototype-based mheritance. What does that meanr

Prototype-Based Inheritance

An object in Flash is a compound data type with its own variables and methods,
derived form the base class Object. A constructor function defines a class of
objects, and constructor functions are invoked to create object instances. Each
constructor function has a prototype property, which contains constants and
methods that are passed on to objects created with that constructor function.

Prototypes are the key to inheritance, function overloading, and other typi-
cal OOP practices in Flash.

When invoking a constructor function, the resulting object instance is pro-
vided with a __proto__ property, which refers back to the prototype property of
the constructor functuon. Via this __proto__ property, each object inherits all
properties of the prototype of its constructor function. By extending the proto-
type of a constructor function with methods and variables a class can be cus-
tomized. Thus all object instances created with the same constructor function
inherit the same propertes.

The __proto__ property defines which prototype a class instance is derived
from. Inheritance is implemented by assigning the __proto__ property of a con-
structor function prototype to the prototype of another constructor function.

Summarized, a prototype can thus contain the following properties:

* Functions
«  Constants
* A reference to another prototype
All object instances created with the same constructor inherit all properties
of their mutual prototype property.
Each object instance in turn can additionally have:
«  Instance functions

* Instance variables

* A reference to the prototype used to create the instance

These functions and variables are local to the object.



Using ActionScript to Simulate C++ Structures

Even though ActionScript is not a class-based object oriented programming
language, it allows for many different ways to simulate many class-based pro-
gramming features.

ActionScript has its limitations, though. For example, the following typical
C++ structures are nof supported in ActionScript:

*  Muluple inheritance

«  (Class destructors

«  Access control of class members
*  Abstract methods and classes

*  Templates

*  Exception handling

*  Operator overloading

Examples

This section will provide examples of how standard C++ issues can be imple-
mented in ActionScript. Remember, there is not one single right way to imple-
ment class-based programming practices in ActionScript. These samples merely
serve as an illustration of possible implementations of C++ structures in Flash.

The ActionScript examples in this appendix use the Flash MX notation.
Some Flash MX object inheritance structures will not work in Flash 5. Examples
for both Flash 5 and Flash MX can be found in the A3 folder of the CD that
accompanies this book.

For sake of brevity, C++ code is displayed inline where possible.

Constructing and Working with a Simple Class
This example shows how to define a class and to instantiate, use, and destroy an
instance of this class in both C++ and ActionScript.

Listing A3.1: Creating a class in C++.

#include ¢stdio.h>

NNy
/{ CFirst class

class CFirst

{
public:
/4 Construction
CFirst(int m value) : m value(m value) {};

(continued on next page)
| &
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// Method
virtual int GetValue() { return m value; };

// Attributes
private:
int m value;

I

main()

{

CFirst* pfirst = new CFirst(42);
out << pfirst-:GetValue();
delete pfirst;

pfirst = null;

NNy
/{ First class

// Define constructor
function First(value) {
this.m value = value;

// Add method First::getValue()
First.prototype.getValue = function() {
return this.m value;

/! Usage

var ¥ = new First(42);
trace(f.getValue());
delete f;

Although both examples achieve the same results, the differences between
C++ and ActonScript in these examples are plentiful:
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* ActonScript does not need include files to be able to execute specific
functionality. All ActionScript capabilities are available any time.

* ActionScript has no program entry point like C/C++'s main() function.
Flash program execution starts at the first frame of the main tumeline, from
where the execution flow is determined by the composition of the movie.
ActionScript code i1s executed either when the Flash playhead hits a
keyframe containing ActionScript or when a predefined event is fired for
which handler code is implemented.

* ActonScript uses function declarations as constructors to instantiate objects
using the new operator.

* Class methods are defined by declaring a function, which must be assigned
to the class’s prototype property.

* Although it is beyond the scope of this appendix to go into much greater
detail, it 1s worth mentioning that functions in ActionScript in fact have a
prototype property themselves.

* ActionScript is non-typed. Each data type in Flash is invisibly encapsulated
by one of the standard Flash classes (like Boolean, Number, String, or
Object), which enable the programmer to invoke class methods on variables
without having to type cast first. Type casting 1s a process that happens the
moment a variable is used in an operator of another class. For instance, the
result of the getValue call may be added to a string or may be used in
arithmetic operations. Depending on the usage of a variable, Flash type
casts automatically.

* Flash does not support access control of class members. The function
getValue and the member variable m_value can be accessed, modified, and
deleted by anyone, anytime.

* Lastly, like Java, Flash does not support pointers. Flash handles all garbage
collection for you; object instances exist as long as there are references to
that object. This method of garbage collection is often referred to as
garbage collection by reference counting. In the example, the variable f
increases the number of references to the instance or object of the class
First. Deleting fis enough to lower the reference count of the instance by
one to zero, effectively marking the memory occupied by the instance for
deletion by garbage collection.

Inheritance

In this example, the previous code samples will each be extended with a second
class, CSecond, which inherits from CFirst. The second class will additionally
override a method of its base-class.
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Listing A3.4: Inheritance in C++.

LEEETEET T iTiddiddidd i i i id i didiidiridirdiirirrididdiiiidiiiiisdiiiiiiiiiriiry
/{ CSecond class

class CSecond : public CFirst

{
public:
// Construction: call base-class constructor
CSecond(int value) : CFirst(value) {};
/¢ Method: override base-class method
int GetValue() { return -1; }; // Still wvirtual
b

Listing A3.5 Inheritance in ActionScript
LA i n i i ne R
/{ Second class

[/ Constructor

function Second(value) {
// Call baseclass constructor
super(value);

// Inherit class Second from class First. Note that the method
// used here is new to Flash MX and will not work in Flash 5.

Second.prototype = new First();

// Overwrite getValue
Second.prototype.getValue = function() {
return (this.m value * -1);

As stated before, ActionScript uses prototype-based inheritance, and here
you see 1t in full action. First, a constructor function is defined. The implemen-
tation of this constructor function is rather uneventful; it merely invokes its
superclass constructor function. Once the constructor function is defined, inher-
itance 1s established by forcing the prototype of the Second constructor function
to be an instance of First. This effectively ensures that subsequent instances of
Second inherit all methods from the prototype of First!

Lastly, a new method 1s added to the prototype of the Second constructor
functon. The method First::getValue() 1s replaced in execution by the method
Second::getValue(). Note, however, that the reference to First::getValue() in the
prototype of First stll exists. We will use that facility when overloading methods
from base classes. But [irst, you'll need to know about another powerful feature
of Flash.



Extending Flash Base Classes

Another feature of Flash that I deliberately failed to mention earlier is that any
newly defined class in Flash already has a base class. All newly defined classes
automatically inherit from the class Object unless specified otherwise. In the
ActionScript examples so far, First is inherited from Object and Second is inher-
ited from First.

Flash allows modifications to any class at runtime without having to inherit
from that class. Even the Flash standard classes like Object, Boolean, Number,
String, and so forth can be extended—or, as some may say, polluted—with proto-
typed methods. Listing A3.6 illustrates how the classes First and Second inherit
modifications made to the Flash’s base class Object.

Listing A3.6: Extending Flash classes
BEEEEEtE;EEEEQEETE;Hé";H¥EHE££;HE5"E .................................................................................................
trace("I'm here");

/! Usage
var s = Second();
s.ping();
delete s;

When executed, this instance of Second will invoke the ping function, indi-
cating that Second inherited this method from Object via First.

Overloading Methods

Because of its interpreted nature, ActionScript uses dynamic binding exclusively.
Listing A5.7 shows that via some tricks, Flash classes are capable of overloading
base-class methods while preserving—and calling—the overloaded method.

Listing A3.7: Overloading a method in C++.

LEEETEETETTiTTddiddidddddiddidddiididridirdiiriryididdiddididdsisdiiiiiiriiiiiziiyy
/{ CThird class

class CThird : public CFirst

{
public:
// Construction
CThird(int value, int factor) : CFirst(value), m factor(factor) {};

// Overloaded method, still virtual
int GetValue() { return CFirst::GetValue() * m factor; };

(continued on next page)
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/{ Attributes
private:
int m factor;

NN NN
// Third class

/4 Constructor

function Third(value, factor) {
this.m factor = factor;
super(value);

// Implement inheritance
Third.prototype = new First();

// Overload and extend getValue

Third.prototype.getValue = function() {
// Call superclass version of this method, and multiply
// result by m factor
return (super.getValue() * this.m factor);

// Usage

var t = new Third(6, 3)
trace(t.getValue()); // Returns 18
delete t;

In Listing A3.8, the implementation of Third::getValue uses the method
super() to invoke the superclass version of the method getValue. Note that
super, in case of multiple levels of inheritance, does not allow you to perform
the typical C++ practice to specify which superclass implementation of a method
to call. The ActionScript interpreter will merely walk the inheritance chain and
invoke the next available implementatuon of getValue.

By combining the prototype chain and the method-overloading scheme,
plenty of C++ features can be simulated. For inspiration, consider the next
example that implements Copy Constructors in Flash.
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Copy Constructors

Flash is an untyped language. Internally, the primitive data types in Flash are
encapsulated by wrapper objects that are created transiently when necessary,
allowing for flexible data conversions. If, for instance, you add a number to a
string, the number is automatically—and nvisibly—converted to a string so the
addition can be made.

The fact that variables are dynamically translated between types can some-
times be counterproductive; the actual conversion is controlled by Flash, which
may produce unwanted results. Flash base classes therefore provide a series of
methods that can be used to perform type conversions manually.

Flash, however, lacks the equivalent of the Copy Constructor in C++.
Constructing copies of Object instances in Flash entails a lot of effort but, with a
bit of smart programming, you can develop a Copy Constructor yourself.

Listing A3.9: Copy Constructor in C++.

AL i n i L
// ClopyConstrFirst class

class CCopyConstrFirst

{
public:
/4 Normal constructor
CCopyConstrFirst (int value) : m value(value) {};
/4 Default constructor
CCopyConstrFirst() : m value(0) {};
/' Copy constructor
CCopyConstrFirst (CCopyConstrFirstéd ssf) { m value = ssf.m value; };
// Method: override base-class method
virtual int GetValue() { return m value; };
private:
int m value;
b

LA EEE i i i i rr it irrd iissd i ey
// ClopyConstrSecond class

class CCopyConstrSecond : public CCopyConstrFirst

{

public:
/4 Normal constructor
CCopyConstrSecond(int value, int factor) :

(continued on next page
| &
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CCopyConstrFirst(value), m factor(factor) {};

// Default constructor

CCopyConstrSecond() :
CCopyConstrFirst::CcopyConstrFirst(),
m factor(0)} {};

[/ Copy constructor

CCopyConstrSecond(CCopyConstrSecondd ccs) |
CCopyConstrFirst::CCopyConstrFirst((CFirsté) ccs);
m value = ccs.m value;

1

// Overloaded method
int GetValue() { return CCopyConstrFirst::GetValue()} * m factor; };

// Attributes
private:
int m factor;

LA EE i rd i i i ir s s i e
// CopyConstrFirst Class: base class with copy constructor

/7 Constructor

function CopyConstrFirst(value) {
f/ Check if wvalue is an object of type CopyConstrFirst that
// needs to be copied
if (value instanceof CopyConstrFirst)

{
// Copy constructor
this.m value = value.m value;
!
else
{
// Normal constructor
this.m value = value;
!

CopyConstrFirst.prototype.getValue = function() {
return this.m value;



LA i i n i i
// CopyConstrSecond: CopyConstrFirst inherited class with copy constructor

// Constructor
function CopyConstrSecond(value, factor) {
if (value instanceof CopyConstrSecond)

{
// Copy constructor
this.m factor = value.m factor;
!
else
{
// Normal constructor
this.m factor = factor;
!
super(value);

// Define inheritance
CopyConstrSecond.prototype = new CopyConstrFirst();

// Overload and extend getValue
CopyConstrSecond. prototype.getValue = function() {
return (super.getValue() * this.m factor);

// Usage

/I Create a CopyConstrFirst instance using the normal constructor
var T1 = new CopyConstrFirst(42);
trace(fi.getValue()); // Returns 42

// Create a CopyConstrFirst instance using the copy constructor
var T2 = new CopyConstrFirst(f1);
trace(f2.getValue()); // Returns 42

// Create a CopyConstrSecond instance using the normal constructor
var T3 = new CopyConstrSecond(6, 3);
trace(f3.getValue()); // Returns 18

// Create a CopyConstrSecond instance using the copy constructor
var T4 = new CopyConstrSecond(f3);
trace(f4.getValue()); // Returns 18
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In Listing A3.9 and A3.10, the constructor of a class determines whether
the first passed argument is of the same type as the class that is being con-
structed. If so, the class copies all properties of the argument into its own
address space, performing like a typical copy constructor. If not so, the class
initializes its properties from the passed arguments.

This example uses the fact that ActionScript variables are non-typed,
together with a feature of Flash that has not been mentioned before: A function
can be called with less parameters than it was declared with. Flash simply assigns
the value undefined to missing function parameters, which is a valid value just
like any other value in Flash.

We hope we have given C++ programmers considering Flash as an alternative an
idea of its object-oriented programming capabilities. The topics that potentially
can be discussed are countless, and this book is not about programming C++ in
Flash.

Because of the flexibility of ActionScript, the possibilities to simulate struc-
tures are endless. For example, it was stated earlier that Flash does not support
template classes. But is that really true? It may be just a matter of time before
some ingenious mind comes up with a full-fledged template structure for
ActionScript. Who knows, that mind may be yours. . ..

Concluding, in comparison to C++, Flash ActionScript is a primitive object
oriented programming language. Considering the difference in applications of
Flash and C++, this primitivism is not necessary good or bad. Large-scale proj-
ects require strong typed and thoroughly structured languages like C++, which
impose rigorous design and programming practices, allowing for optimal reuse,
easier maintenance, and high complexity. Smaller-scale projects may benefit
from a more relaxed development environment like Flash. What Flash lacks in
powerful OO structures can partially be made up for by the fact that
ActionScript can be molded to simulate features of more advanced languages.

Readers who are interested in further information should check the rele-
vant area of our website, www.flashthefuture.com,/a3, where—in addition to
updates—there will be a listing of relevant URLs.
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game development, for Pocket
PCs, 95
that can execute other
functions, 68
future of Flash, 339-48
consumer applications, 344
fine art, 346
games, 345
PPC camera phones, 344
presentations, 345
statistics, 339-4()
wearable computers, 346-47
wireless, 331-45

G

game development, 77-108
audio, 88

building process, 89-91
coding, 94-107
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game development (continued)
arrays, 95, 100, 101
buttons, 99, 100-101
checkWin() function, 103
determining goals, 95-97
flags, 98-99
Flash 5 dynamic targeting,
101-2
functions, 95
int() function, 93
loops, 95, 100
main code, 105-7
prototyping and testing, 103
pseudo-code, 94, 96-97
randomizer() function, 102
Smart Clips, 101
spin() function, 102
variables, 95
future of, 345
game-play mechanics, 91-93
graphics, 81-88
blurring technique, 85-86
creating 3-D machine, 82-84
graphically-integrated rules,
87-88
introduction screen, 86-87
optimizing bitmaps, 84-85
overview, 81
payvoll amimation, 89
overview, 77
platform issues, 78-81
cross-platform game
design, 93
platform-specific game
design, 91
Garfield Animated Today, 544
generation loss, 254
Generator (application service),
199-217
advantages of, 205
alternatives to, 204
Generator Inspector panel,
215-14, 215
overview, 199-201)
for Pocket PCs, 205=6
portrait-landscape movie
adjustment, 210-17
in authoring environment,
212-14
creating movie, 211-12
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offline, 216-17
online, 215-17
practical applications of, 210
products, 202-4
using, 206-10
what it 1s, 200-201
genericButton movie clip, 99
gestures, iInadvertent enter, 55
getpeername method, 196
getURL action, 130-31
getValue method, 366
GigaBarb (application), 122
Gigabyte Solutions Animated Today
Screen, 176
goals, game development, 0r-97
(o button, of Pocket Internet
Explorer, 53
Goto, Kelly, 529
gradients
Alpha, 299
removing, 38-3Y4
graphically-integrated rules, 87-88
Graphical User Interfaces, mouse-
based, 506
graphics
In applications, Improving,
120-21
colors, 27-30, 351-53
for games, 81-83
blurring technique, 85-86
creating 3-D machine, 82-84
graphically-integrated rules,
87-88
introduction screen, 86-87
optimizing bitmaps, 84-85
overview, 81
payoll amimation, 89
optimization
bitmaps, 34-36
colors, 27-32
flattening grouped objects,
41-42
focusing on what's
important, 42
full-screen tweens, 40-41
Medium Quality mode, 38
Paint Brush use, 44
removing gradients, 38-39
replacing art with symbols,
39-40)
screen dimensions, 32-33



