AlphaSmart, Inc.

Dana Companion Guide

Version 1.4
Date: 7/1/2002



Copyright © 2002 AlphaSmart, Inc. All rights reserved. This documentation may be printed and
copied solely for use in developing products for the Dana. No part of this documentation may be
reproduced or transmitted in any form or by any means or used to make any derivative work (such
as translation, transformation, or adaptation) without express written consent from AlphaSmart,
Inc.

AlphaSmart is a trademark of AlphaSmart, Inc.

HotSync, and Palm Computing are registered trademarks, and Palm OS, and the Palm Computing Platform
logo are trademarks of Palm, Inc. or its subsidiaries.

Microsoft and Windows are registered trademarks of Microsoft Corporation. Other brand and product
names may be registered trademarks or trademarks of their respective holders.

AlphaSmart, Inc. reserves the right to revise this documentation and to make changes in content from time
to time without obligation on the part of AlphaSmart to provide notification of such revision or changes.

ALPHASMART MAKES NO REPRESENTATIONS OR WARRANTIES THAT THE DOCUMENTATION IS
FREE OF ERRORS OR THAT THE DOCUMENTATION IS SUITABLE FOR YOUR USE. THE
DOCUMENTATION IS PROVIDED ON AN ‘AS IS’ BASIS. ALPHASMART MAKES NO WARRANTIES,
TERMS OR CONDITIONS, EXPRESS OR IMPLIED, EITHER IN FACT OR BY OPERATION OF LAW,
STATUTORY OR OTHERWISE, INCLUDING WARRANTIES, TERMS, OR CONDITIONS OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND SATISFACTORY QUALITY.

TO THE FULL EXTENT ALLOWED BY LAW, ALPHASMART ALSO EXCLUDES FOR ITSELF AND ITS
SUPPLIERS ANY LIABILITY, WHETHER BASED IN CONTRACT OR TORT (INCLUDING NEGLIGENCE),
FOR DIRECT, INCIDENTAL, CONSEQUENTIAL, INDIRECT, SPECIAL, OR PUNITIVE DAMAGES OF ANY
KIND, OR FOR LOSS OF REVENUE OR PROFITS, LOSS OF BUSINESS, LOSS OF INFORMATION OR
DATA, OR OTHER FINANCIAL LOSS ARISING OUT OF OR IN CONNECTION WITH THIS
DOCUMENTATION, EVEN IF ALPHASMART HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

IF THIS DOCUMENTATION IS PROVIDED ON A COMPACT DISC, THE OTHER SOFTWARE AND
DOCUMENTATION ON THE COMPACT DISC ARE SUBJECT TO THE LICENSE AGREEMENT
ACCOMPANYING THE COMPACT DISC.

CONTACT INFORMATION

AlphaSmart, Inc. 973 University Ave.
Los Gatos, CA 95032

U.S.A.
408-355-1000
www.alphasmart.com

Palm Computing World Wide Web www.palm.com

Metrowerks World Wide Web www.metrowerks.com




Table of Contents

ABOUT THIS DOCUMENT ...ttt sttt st sttt e e st e e st e e st e s st e s sabe s st e e sabassatessabassaeaesaras 1
L0 1] SRR 2

] ] TR 2
PALM OS EMULATOR (POSE)......utitiiiie ittt sttt sttt sttt st sttt b e e st sbesbesbeeneeneenenbeseen 2
CHAPTER 2: FEATURES ...ttt ettt e et e s ebe e s b s sbe e s sb s s be e s sbassbessbessbeessbeeesneeeans 3
PHYSICAL CHARACTERISTICS ... vvtiveee ittt eeteeesteeeeseesstessssesssbeesssesssssssssesssssesssessssbesssessssbesaseessssessssessstesssensssnes 3
01T N 3

Y F=T 40T Y= Ua o O = USRS 3
(53010 - Lo USSR 3
0= 57T ) o USSR 4

RS To] (=TT o U 4

L ] = ] £ LY 5

L] AV 1) =] N 5

ST o VLYY= S 5
Yot LTI 4 (=18 1Y o o 5
AT T To (=T 0 3 1o o R 6
(Yo TO T Lo I T=T 0L o o SRS 8

o T T USRS 8
[0 1] <O 8
CHAPTER 3: WIDE/TALL SCREEN PROGRAMMING........ocoii ittt 9
STEPS FOR BUILDING WIDE/TALL APPS ... tiieeiittitesettiessttte s s ettt e s sataesssatasssssttsssssassssssbssessbbssssssssssssssens 10
AQAING “WT AP RESOUICTE ...ttt ettt ettt ettt et b e b e st ese et eabesbesbeebeeme e e e st e nbesbe et e eseenbaneenne b nes 10

(08 0T | IV To ST A I | B 0] 11 TR 11
Program METNOU ...t 13
Program Method EXamPIE A ...t 14
RESOUICE IMIBLNOM........ ..o e ee e en s een s e een e 16
Resource Method EXAMPIE B........ccoiie st 16
CHAPTER 4: KEYBOARD PROGRAMMING ......ooiiitiiitie ittt sttt svve s sna s 21
ALPHASMART KEY EXAMPLE C ..ottt ettt stte sttt hte s st s s tte s sbte s satassbtessbtessbtassnaessnbessaeessnbessneessnres 23
KEYBOARD MODIFIERS EXAMPLE D ...ooouviiiiii ittt ettt bes s b s st sbe s s be s s sb e s sbes s sbasenreesres 24
CHAPTER 5: WRITEPAD PROGRAMMING........ooi oottt ettt ettt san st saaa v 25
BITMAP EXAMPLE B ...ttt ettt e et e e e e e e s s b et e e e s e s s s bbb b b e e s e s s s aabbabaeeeas 25
TEMPLATE EXAMPLE Foooreiiiiii ittt ettt e s e s et bbb bt e e s e s e sb b bbb e e e s e s s sab bbb e e e s e s s saabbebaeeeas 26

(O A I = = O 1N 15 T 27
LR S Y 1= I = T 27
CHAPTER 7: PRINTING . ...ttt ettt ettt sh et et e st e e ebt e s sb e e e eba e s sbas s bt s s sbassbesssbeeesrenas 28
CHAPTER 8: VFS AND EXPANSION MANAGERS ........ooiii ittt sves s sressree s 29
CHAPTER 9: COMPATIBILITY ISSUES ... ..ottt sttt sttt s ts st sran s e saan s srae s 30
BACKWARD COMPATIBILITY .iiiiuttttiieeiisiittteteesesssiisbsatessssssissassssssssssasbsssssssesssasstsasssesssasssrssssessssssssssnsss 30

FORWARD COMPATIBILITY Luttttiteiiiiiitttitieeeseiisbattessssssissbsssessesssassssssssesssasssssssssesssasssssasssesssasssssssssesssasssrnes 30



About This Document

The Dana Companion Guide is part of the Dana Software Development Kit (SDK). This
document is intended as a guide for developers interested in creating applications for the Dana.

For the most recent version of the SDK, check at www.alphasmart.com.

This development kit does not contain information regarding the design and implementation of
standard Palm OS applications. For this information, please refer to the Palm OS SDK
documentation provided by Palm at www.palmos.com. Relevant documents include:

¢ Palm OS Reference
¢ Palm OS Companion
¢ Constructor for Palm OS

This document assumes the reader is familiar with basic Palm OS concepts detailed in the Palm
OS Companion. This document also uses the basic typographical conventions found in Palm
documentation.

¢ Code elements, such as functions and structures, will use a fixed width font.
¢ Bold type will be used for emphasis.

¢ Document names, such as Palm OS Companion, are italicized.

Parts of the Dana feature set are based on technology licensed from HandEra, Inc. The APIs in
the Dana SDK are similar to those in the HandEra SDK, but some modifications have been made
in order to support the Dana hardware platform - in particular Dana’s 160 x 560 pixel screen.
Developers who have already modified their applications for the HandEra platform should find
modifying their application for the Dana platform even simpler, since they are already familiar
with many of the APIs and supporting Dana’s larger screen requires fewer modifications
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Chapter 1: Application Development

Tools

The recommended software development system for Dana is CodeWarrior for Palm OS from
Metrowerks (www.metrowerks.com). CodeWarrior for Palm OS is an integrated Palm OS
development system that includes a compiler, linker, assembly-level debugger, and a Palm
emulator. The sample programs for the SDK are included as CodeWarrior projects, developed
under CodeWarrior for Palm OS, Release 7. It is important to use the Constructor for Palm OS
version 1.6.2 or newer.

The header files provided by AlphaSmart work with both the GNU compiler and CodeWarrior.
If GNU or some other development platform is being used for development, the examples in this
SDK can be used as a reference.

SDK
The SDK zip file contains the following:

¢ \include — Dana specific header files.
¢ \examples — CodeWarrior example projects.
4 \docs — Dana Companion Guide, Dana API Reference, PrintBoy Technical Note.

¢ \poser- Dana specific poser for both the Mac and PC

The example projects in this Software Development Kit (SDK) use the following tools for
development:

¢ CodeWarrior 7
¢ Constructor v1.6
¢ Palm OS SDK 4.0

Palm OS Emulator (POSE)

The Palm OS® Emulator (POSE) is software that runs on PCs/Macs and emulates the hardware
of the various models of Palm OS platform devices. For a more complete description of running
POSE or installing ROMs, refer to the Developers’ Section at www.palmos.com.

Dana Companion Guide Page 2



Chapter 2: Features

This chapter presents background information necessary for developers interested in writing
applications that take advantage of the features found on the Dana. This information includes an
overview of the Dana’s feature set, as well as a detailed look at some of its more advanced
concepts.

Dana

Physical Characteristics

As shown in the picture above, the mechanical design of the Dana is radically different than any
other Palm Powered device. Since Dana is a not strictly a handheld device it does not require
the use of a cradle like other Palm Powered devices.

Power

The Dana supports both standard AA batteries and rechargeable Nickel-Metal Hydride batteries.
External power can be supplied to the unit directly via the power jack on the back of the unit.
The rechargeable batteries will be charged when connected to either to USB or an AlphaHub.

Memory and CPU
The Dana comes standard with 8 MB of DRAM and 4 MB of flash. It includes the Motorola
Dragonball VZ processor running at 33 MHz.

Keyboard

The Dana has a full sized keyboard instead of just 4 standard Palm buttons found on most Palm
Powered devices. The standard Palm buttons can be found on the top row of the keyboard along
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with a variety of other task specific keys. A number of the keys have a secondary function
associated with them. Those keys have the primary function printed in white with the secondary
function printed in orange. Holding down the function/alt/option key and then pressing the key
with the secondary function activates the secondary function of a key.

IrDA part < Exchange data ared applications AC Adapler port - P in S0 cards 1 B 2 - nisert 2D
weth any Hemingway or infrared-enabled AT Adapter to charge Hemingaway's expareion cands to add additiona
Palm O8% hamwdbeld, ar print o s infraned echarqeabik batberies spplicaticns or back up data

enihled prisler Thar’s nearky

LISE perinter - Comned] dinecly USE cmputer - Connact ko
i & prrinder ueing & USE cable PO compuber using a UsH
o primt AkphaWoed fles cable o wynchraniee yvour dala

Expansion Slots

Expansion

The Dana comes with two industry standard Secure Digital (SD) expansion slots. SD support is
currently limited to storage devices at this time. In the future it will support SDIO cards such as
Bluetooth and possibly a modem. The Dana’s SD support is compatible with the Expansion and
File Manager found in the Palm 4.0 SDK. Applications that take advantage of the expansion
media on the Sony Clie and Palm m505 should also work on the Dana.

Screen

To date, most Palm Powered devices have featured a screen resolution of 160x160 pixels. The
Dana features an LCD with a size of 560 pixels wide by 160 pixels tall. The screen has a bit
depth of 2 bits NOT 4 bits like other Palm Powered devices! The default bit depth will be set to
1 and then applications can change it to 2 bits. Applications that assume a minimum bit depth
will probably crash on the Dana. The pixel density on Dana is the same found on 160 x 160
Palm Powered devices. Since the Dana has the larger screen, it can display a large amount of
information. The screen shots below show the difference in the amount of information that a
user can see on a Dana.

Memo 2 of 2 Tlniled

Cane | | Details |

Dana Memo Pad
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Alarge amount of inforrnation can be
Ehown on thiz device becauze of the

Cane | | Details |

Standard Palm Powered Device Memo Pad

USB Slave

The Dana only supports USB as the means for performing a HotSync. A serial connection is not
available on the device. The user attaches a standard USB between the PC/Mac and the Dana.
In some special applications the Dana can be used as an extra keyboard when connected to a
PC/Mac.

USB Master

Dana is the first Palm Powered device that can print directly to USB printers. The user can use a
standard USB cable to connect a USB printer to the Dana. The same printing interface is used
for both IrDA and USB. In fact, the application writes to one interface that handles both the
IrDA and USB hardware.

Software

Software has been added to the standard Palm Powered ROM to take advantage of the new
hardware functionality on the Dana.

Screen Extension

The Screen Extension enables applications that are Dana aware to take advantage of the larger
screen. When the screen is not rotated (0 degree rotation mode), it is considered a “wide” screen.
If the screen is rotated either at 90 degrees or 270 degrees the screen is considered “tall”.

Rotated (tall) screen
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A user might want to rotate the screen if they want to import or view information while holding
the device in one arm like a notepad. By allowing the screen to rotate at 90 and 270 degrees it
enables both right hand and left hand users to use the “tall” functionality.

The user through the use Screen application can rotate the screen. An application can change the
screen rotation by using the Screen Extension API. This is normally not recommend, but this
could be used if for some reason an application does not want to run in one of the screen
rotations. When an application starts up it can check the rotation and then set it to something
that it can deal with.

» Warning: Due to limitations of the Dragonball VVZ processor, screen rotations other than
0° are not recommended for applications using animation.

WritePad Extension
Since the introduction of the Pilot 1000, all Palm Powered devices have featured a silkscreened
area immediately beneath the LCD. Traditionally, this area has included:

¢ Two Graffiti® writing areas, one for alphabetical character entry and one for numeric
character entry. The system event manager converts strokes in the Graffiti area into the
appropriate key events.

¢ The Applications, Menu, Calculator, and Find icons. Taps on the icons are also
converted into key events.

This area is referred to as the WritePad for the purposes of this document. The WritePad for the
Dana is not actually silkscreened, as there is no printmaking process involved. Instead, the area
has been virtualized, so that the Graffiti areas and the icons are rendered at various locations on
the screen depending on the screen rotation. When the device is running an application that uses
the wide screen, Graffiti input is not available.

A @
Prefs PrintBow  PrintSetup
¢ OO . |®

Application Launcher plus WritePad

The WritePad for the Dana also contains two extra buttons: minimize and left/right.
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Left/Right button

/

d v 4
QL. @

WritePad with Stylus Input

Minimize button

Tapping on the minimize button causes the WritePad to minimize into either the right or left
bottom corner of the screen depending on which side of the screen it is currently on.

@

Wealcorme

WritePad Minimized

WritePad Minimized

Tapping on the left/right arrow button causes the WritePad to switch to the other side of the

screen.

[2:32pn ] i
@ | &
HotSwne J Keyboard  Bemno Pad
S

Welconne

WritePad on the Left

It is important to note that the functionality of the virtualized WritePad is very similar to that of
its printed equivalent. The system event manager converts strokes in the Graffiti area and taps
on the icons into the appropriate key events.
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A virtualized WritePad has the following advantages:

¢ The Graffiti area can show inking, which is the echo of the user’s stylus stroke. This can
be beneficial for learning the Graffiti system.

The Graffiti area is backlit to aid in pen input under low light conditions.

The area can be customized on the fly for localization. For example, the area could be
programmatically altered to emulate Japanese devices.

Keyboard Extension

The Dana keyboard is used mainly for text input, but keys have been setup so that high frequency
stylus taps can be accomplished by one or more keystrokes. A menu key is on the keyboard so
that a user can drop the menu down. Once the menu is down the user can “walk” through the
menu using the up/down arrow keys. Pressing the left and right arrow keys will drop down the
previous or next menu.

On screen buttons can be “tapped” by holding down the function key and pressing the tab key.
Once an onscreen button is highlighted, it can be “tapped” by continuing to hold down the
function key and pressing the enter key.

If an application form has the Graffiti shift indicator on it, then the Keyboard Extension will
change its status based on the status of the shift and caps lock keyboard keys.

Other keyboard functionality is described in the Dana User’s Guide. As an application
developer all of this keyboard functionality should work seamlessly with no effort on your part.

Most of the keystrokes translate into regular Palm key events with the exception of the F1
through F8 keys and the Send key. The exact format of those key events will be discussed later
in the document.

Printing
PrintBoy Documents from Bachmann Software is included in the Dana ROM. PrintBoy
Documents aware applications should work without modifications on the Dana.

To add PrintBoy Document support to an application please read the Bachmann Software
PrintBoy Technical Note.

Fonts
FontBucket from Hands High Software is included in the Dana ROM. A variety of FontBucket
fonts will come installed in the ROM for use by all FontBucket aware applications.

To add FontBucket support to an application please read the FontBucket Developers.pdf.
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Chapter 3: Wide/Tall Screen Programming

Almost all standard Palm applications (legacy applications) will run on the Dana, unless they
write directly to screen memory. Legacy applications are run in the middle 160 x 160 of the
screen in the 0 degree rotation (wide mode). In the 90 or 270 degree rotation (tall mode) legacy
applications run in the top 160 x 160 portion of the screen.

Preferem:es w Date & Time

Set Time Zone: |

Draylight Saving: « Off
@ . |©

Legacy Mode 0 Degree Rotation

Here is an example of the Date & Time Preference Panel running in the 270 degree rotation
mode. The 90 degree rotation mode is just the opposite of this. In 90 or 270 degree mode the
WritePad cannot be minimized.

1)
Z mnm|
i |
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=]
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d ¥
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£ E E £
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Legacy Mode 270 Degree Rotation

When a legacy application is running, the Palm OS routines related to screen size return the
following information:

Ul nt 32 wi dt h,

U nt 32 hei ght,

U nt 32 dept h,

Bool ean col or Usabl €;

W nScr eenMode(w nScreenMbdeCet , &wi dt h, &hei ght, &dept h,
&col or Usabl e) ;

/] returns hardware screen size

/1 width = 560
/1 height = 160
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Coord extentX
Coord extentY;
W nGet Di spl ayExt ent (&extent X, &extentY)

/] returns w ndow size
/1 extentX 160
/1l extentY 160

Steps for Building Wide/Tall Apps

To modify an existing application for the wide/tall screen and maintain compatibility with
existing Palm Powered devices, perform the following steps:

1. Add a ‘wTap’ identifier resource

All wide/tall aware apps need to include a special ‘wTap’ (wide Tall app) resource.
This resource is used to differentiate wide/tall apps from legacy apps.

2. Create Wide/Tall forms

Support for wide/tall forms can be achieved by either creating distinct forms at compile-
time or by resizing existing forms at run-time with API calls provided by the Dana.
Resizing a form at run-time is preferable since it eliminates the need for duplicate
resources and code.

Adding ‘wTap’ Resource

If applications want to take advantage of the wide/tall screen they will need to add a resource of
type ‘wTap’ and ID of 1000. Bit 0 in the resource should be set to 1. Here is the contents of the
WideTallApp.r file that can be included in the application project:

type 'wrlap'
{

unsi gned | ongi nt;

i
resource 'wrlap' (1000, "Wde/ Tall Aware")

0x00000001; //Set bit O for wide tall aware.
1
Unfortunately, Constructor cannot create ‘wTap’ resources. However, this resource can be
created in a .R file. Simply add WideTallApp.r, which can be found in the include subdirectory
of the SDK, to the Code Warrior Project.

Developers using PilIRC with the GNU tools need to include the following line to the .RCP file.

HEX "wTap" | D 1000 0x00 0x00 0x00 0x01

When an application adds this resource, the Palm OS routines related to screen size return the
following information:
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U nt 32 wi dt h,
U nt 32 hei ght,
Ul nt 32 dept h,
Bool ean col or Usabl e;

W nScr eenMode(w nScr eenModeGet , &wi dt h, &hei ght, &depth
&col or Usabl e) ;

[/ returns hardware screen size
[/l returns in Wde Mde

/1l width = 560

/1 height = 160

[/ returns hardware screen size
/Il returns in Tall NMode

/!l width = 160

/1l height = 560

Coord extentX;
Coord extentY;
W nGet Di spl ayExtent (&extent X, &extentY)

[/l returns in Wde Mde
[/l extentX = 560
/[l extentY = 160
// returns in Tall NMbde
/] extentX = 160
/] extentY = 499

Create Wide/Tall Forms

Wide/Tall forms refer to forms larger than 160 x 160 pixels. If application developers want to
take advantage of the wide/tall screen on the Dana they do not have to modify all of their
application forms. Most applications have maybe 1 or 2 forms that are good candidates for
growing to fit the wide/tall screen. Applications such as word processors, for writing, and ebook
applications for reading are two categories of applications that probably have 1 form that needs
to be resized. The nonmodal forms that do not take advantage of the wide/tall screen, are called
legacy forms.

Legacy forms that are 160 x 160 or less in an application that has a ‘wTap’ resource, will be
displayed just the same as a legacy application form. The only difference is that the menu will
be on the left hand side of the screen instead of in the middle as in the case of legacy
applications. So a majority of forms do not have to be modified when an application wants to
take advantage of the wide/tall screen.

Shown below is a legacy application that does not have the ‘wTap’ resource. Notice that the
menu bar is in the middle of the screen.
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Legacy Application

Shown below is the same application, but with the ‘wTap’ resource included. Notice that the
menu bar starts at the left side of the screen and that the WritePad is not available.

I I3 0 ) Edit Options
Mew Mermno .|

E| Delete Memo.. D |ttonic notebook

'-Il Bearn Memo . rrnation relating to how we enter text inta Alphasmart's electronic notebaok,
Cane | | Details |

Legacy Form in Wide/Tall Application

If a wide/tall application draws directly to the screen using a legacy form, then the application
will have to factor in the offset to the center of the screen. Here is a code snippet that is only
needed if the application draws directly to the screen thus bypassing the Palm drawing routines.

Ul nt 32 versi on;

i f(_ScreenFeat ur ePresent (& gaVersi on))
ScrnGet Syst enfSt at e( ScrnSyst entSt at eType *pSt at e)
i f(pState->screenMode == screenhMbdeC f set)

X += pState->offset_ X;
y += pState->offset_y;

}

By default, the wide/tall forms used with the Dana should be 560 x 160 pixels in the wide mode
and 160 x 499 pixels in the tall mode. The Tall mode forms are shorter because the WritePad is
located below the form in 90 and 270 degree rotation mode. There are two methods to create
wide/tall forms on the Dana:

¢ Program Method
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¢ Resource Method

+» Note: Constructor v1.6 does no support forms larger than 160x160. However, .R files
can be used with Code Warrior to overcome this problem. GNU tools does not have the
same limitation as Constructor. These tools can be used to create wide/tall forms in the
.rep file.

Program Method

This method involves no changes to the application’s resources, as they exist in the .prc file.
Instead, the application developer is responsible for relocating and resizing the forms and the all
the resources within the form. This should occur after the form has been initialized and before
the form is drawn. The examples in the SDK have standardized on resizing the form on the

f r mOpenEvent event. In order to support a dynamic display extent, the application must be able
to determine how much of the screen area is currently available for use by a full-size form. This
can be accomplished by using standard Palm API calls, such as used in the following function.

voi d SizeForm FornPtr *frnP)
Rect angl eType rect;

rect.toplLeft.x 0;
rect.toplLeft.y 0;
W nCet Di spl ayExt ent (& ect.extent.x, & ect.extent.y);
W nSet W ndowBounds( Fr mGet W ndowHandl e(frnP), &rect);

}

When a f r nOpenEvent event is received, the application needs to call the Si zeFor n()
function or some similar function.

Bool ean Mai nFor mHandl eEvent (Event Ptr event P)

{
Bool ean handl ed = fal se;
swi tch (event P->eType)
case frnQOpenEvent:
Si zeFor n( Fr mGet Acti veForm());
/1 Add any other initialization code
Fr mDr awor m( Fr mGet Act i veForm());
handl ed = true;
br eak;
defaul t:
br eak;
ret urn(handl ed) ;
}

Obviously, this increases the workload for a developer. It requires more code to reposition each
resource on the form. By using the Program Method, an application can use the same form and
event-handling code for the application, whether it is running on a Dana or any other Palm
Powered device.
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Program Method Example A

Example A in the Dana SDK provides an example of how developers can use the Program
Method to modify their existing forms to be wide/tall forms when running on the Dana. The
Example A project is a starter application generated from CodeWarrior 7. A form was built
using Constructor, which contained the following objects:

Text field — filling the width of the screen

Button — placed on the left side of the screen
Checkbox — placed on the right side of the screen
Bitmap — placed in the middle of the screen

* & & o

The code in Mai nFor mi ni t () handles adjusting the objects on the form so that they still in the
same relative position even if the form size changes. This function will rearrange the items
correctly whether it runs on the Dana or other Palm Powered devices.

% Note: Remember to include the WideTallApp.r in your project otherwise the screen size
will be reported as 160 x 160.

Without the ‘wTap’ resource, the application will be run in legacy mode. As shown below:

S5tarterApp
I

(A v &
s | OL_. /@

[ Staw Right

Example A without ‘wTap’

With the ‘wTap’ resource, the application will grow the form to the size of the screen and thus
hide the WritePad.

.SturterFlpp

©

[ Staw Right

Example A with ‘wTap’ (Wide mode)
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If the screen is rotated, then the code resizes the form to take advantage of the new screen

orientation.
&l

[ Stav Right

StarterApp
=
A

(<] )

Example A with ‘wTap’ (Tall mode)

Perform the following steps:
1. Add the WideTallApp.r file to the project.

i@ ExampleA.mcp H=] E3
I W Starter j By & »
Files |Segments| Targetsl
# | File | Code | Data |4 |-
=3 Source 1k, 0 ==
8 PalmDS. win.pch héa nla « =
gl Starter.c 1296 0o« =
EHE Resources 0 o =
Bl Starterrsic nda nfa =l
N N ideT alltpp héa nfa =
F-{3 Falm 05 Device 456 1] =l
[
5 filez 1EK. 1] A

Example A with WideTallApp.r

2. Add code to the Mai nFor mi ni t () routine to move the form objects to their proper
location depending on screen rotation and size.
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Resource Method

Applications using this method contain wide/tall versions of its 160 x 160 forms. As contrasted
with the Program Method, these forms are created during compile time, through the use of .r
files. The application itself is responsible for loading the appropriate version of a form, based on
whether or not the application is running on a Dana and the current rotation of the screen.

Each developer needs to decide which wide/tall method works for them. If they want to
minimize the code changes then go with the Resource method. If they want to minimize the
resource changes then they will go with the Programming method.

Resource Method Example B

Example B in the Dana SDK provides an example of how developers can modify the
application’s resource files to create the higher-resolution forms. The concept is to derez a
current resource based form into its text based equivalent. CodeWarrior can be used to derez the
current form and then also rez the new version back into the application. The new form and all
of its objects must have unique numbers.

Perform the following steps:
1. Add the WideTallApp.r file to the project.

i@ ExampleB.mcp I [=] E3
I 8 Starker j B % @ b
Files |Segments| Targetsl
# | File | Code | Data |9 |-
=3 Source 1k, 0« ==
8 PalmDS. win.pch héa nla « =
R Starterc 1296 0« =
=13 Resources 1 0o =
0 Starter.rsic nfa  nfa
o wWideT allbppor i nfa =l
F-{C3 Falm 05 Device 456 1] =l
[
5 filez 1EK. 1] A

Example B with WideTallApp.r

2. Open Example B’s Setting dialog and click on File Mapping the Target Settings
Panel list.
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i@ Starter Settings |

R Target Settings Fanels

R File tappings

= Target = =
- Target Settings File Type | E:-:tensiu:unl @ |@' | |0 | Cormpiler
- Access Paths
- Build Extras Appl . .
~ Runtime Settings kb LE Lib Irpart G3E.
S Filz Mappings MPLF Lib Irnpart B2K,
- Source Trees MWD * *
- BBK Target 0B bFW rnport G3E.
=~ Language Settings FLob * *
-« C/C++ Language RSRC . .
- C/C++ Wamings TEXT bk Ballonn Help |
- MEBBK, Azzembler — Mapping Info
.. ez _ _
= Code Generation File Type: If.'aF'F'L MI Extengion: I
- B3k Processor Flags: ¢ Compiler: [Mone =
- BBK Dizazzembler I J
- [Global Optimizations Lidd | [Lhange | Remaove |
= Linker LI
Factory Settings | Fewert |mpart... | Expart... |
Ok | Cancel | Apply |
File Mapping
3. Click RSRC under the File Type column.
4. Change the Compiler to Rez.
5. Type in .rsrc in the Extension area.
6. Click Change to ensure the changes take effect.
Dana Companion Guide Page 17




i@ Starter Settings |

R Target Settings Fanels

R File tappings

7. Click Rez in the Target Settings Panel list

8. Set the Prefix File to UIResdefs.r

Dana Companion Guide

= Target I f = -
- Target Settings E File: Type | E:-:tensicunl & |@I | |0 | Compiler
- Access Paths APPL * . -
- Build Extraz Appl . .
~ Runtime Settings kb LE Lib Irpart G3E.
Bl File Mappings MFLF Lib Irmport G8F, b
- Source Trees MWD * .
- BBK Target 0B bFW rnport G3E.
= Language Settings PLob * *
o C4C++ Language 15RAC I
. C/C++Warnings TEXT _ bh Ealloon Help |
- MEBK Azzembler || —Mapping Infa
- Pez _ _
= Code Generation File Type: IHSHE Chooge. . I Extension: I_rsrc
- BEK Processor Flags: ¢ _ Compiler:|Fez -
- BBk Dizassembler I J
- [Global Optimizations Lidd | [Lhange | Remaove |
= Linker LI
Factory Settings | Fewert |mpart... | Expart...
(] | Cancel | Aopli
RSRC File
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i@ Starter Settings |

R Target Settings Fanels R Fez
= Target 1= .
- Target Settings ez Uplas
- Access Paths ¥ Escape Control Chars bax String Width IBD
N Buill:l.E:-:traS . Filker Mode: | Skip these resource types j
- Runtime Settings
- File Mappings I'EEIDE' ‘DATA" PICT!
- Source Trees -
- BB Target — Rez Options
= Language Settings [™ Suppress Warnings for Redeclared Resource Types
-« C/C++ Language Aliarment:
.Il:u i vI
o CAC++ Warnings J He
- MEBK Agzzernbler

— Common Options

Rz o . Iﬁ
[ Code Generation script Language:| Roman T

- B3k Processor Prefix File ILIIFIesdefs.r
- BBk Dizassembler
- [alobal Optirmizations
= Linker LI
Factory Settings | Fewert |mpart... | Expart... |
Ok | Cancel | Apply |
Rez prefix file

9. Save and Close the Settings dialog.

10. Right click Starter.rsrc and disassemble the file. This produces a .r text file of the
resource. Only the Main form structure and title bar need to be saved, everything
else can be deleted.

11. Save the file as Starter.r in the Rsc subdirectory.

12. Add the file Starter.r to the Example B project.
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i@ ExampleB.mcp I [=] E3
I 8 Starker j B % @ b
Files |Segments| Targetsl
# | File | Code | Data |9 |-
=3 Source 958 0« ==
8 PalmDS. win.pch n'a nfa + =l
R Starterc q53 o« =
=13 Resources 1 0o =
“Hl Starterr n'a nfa =l
L Starter.rsic n'a nfa =l
LR wideT allbppr rda nfa =l
=3 Palm 05 Device 456 0o =
B8 StartupCode.lib 456 o =
[
G filez 1k 1] A
Starter.r added

13. Edit Starter.r to change the Main form numbers in Starter.r so that the forms do
not collide when the project is built. This is the wide form.

14. Edit Starter.r to copy and duplicate the wide form to make the tall form. Change
the form numbers of the tall form.

15. Edit Starter.c so that the correct form gets loaded depending on the screen
orientation.

Ul nt 32 version;
Scr nRot at eModeType rotation;

i f (_ScreenFeaturePresent(&version) == true)

Scr nCGet Rot at eMode( &r ot ati on);
if (rotation == rotateScrnhMde0)

Fr mGot oFor m(wi deMai nFor m ;

el se /1 either 90 or 270 degree rotation
Fr mGot oFor m(t al | Mai nForm ;
}
el se /1 non Al phaSnart device
{ /1 just use the 160 x 160 form

Fr mGot oFor m( Mai nFor n) ;
}
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Chapter 4: Keyboard Programming

The biggest difference between the Dana and other Palm Powered devices, other than the screen
size, is the full sized keyboard built into the device. Besides just adding the keyboard hardware,
AlphaSmart has added keyboard functional to the Palm OS. All of this functionality will be
available to all Palm applications, not just those modified to run on Dana. To geta
comprehensive list and description of that keyboard functionality please read the Dana User’s
Guide.

Input from the keyboard is available to applications using a normal Palm event loop. Most
developers do not need to worry about handling the keyboard, any differently than they handle
Graffiti input.

static void AppEvent Loop(voi d)

{
Ulntl1l6 error;

Event Type event;

do {
Evt Get Event (&event, evt Wit Forever);

if (! SysHandl eEvent (&event))
if (! MenuHandl eEvent (0, &event, &error))
if (! AppHandl eEvent (&event))
Fr mDi spat chEvent (&event);

} while (event.eType != appStopEvent);

Keyboard Input Format #1

For those key sequences that map to a Palm char the format of the keyDownEvent will be the
same as any other keyDownEvent that was generated using the WritePad. The only exception is
when the function key modifier is pressed then Format #2 will be used.

// Pal mdefined structure
struct _KeyDownEvent Type {

WChar chr;

U nt16 keyCode;

Ul nt 16 nodi fi ers;

}
chr = Pal mcharacter found in Chars. h;
keycode = 0

nodi fiers = appropriate nodifiers

Keyboard Input Format #2

For those key sequences that don’t map directly to a corresponding Palm character (F1 — F8
keys), applications will see a keyDownEvent event type with the following information:

// Pal m defined structure
struct _KeyDownEvent Type {
WChar chr;
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U nt16 keyCode;
Ul nt 16 nodi fi ers;

};

chr = AS VIRTUAL_KEY found in WdeTal | AppChars. h
keycode = Al phaSmart keyboard event
nodi fi ers = comandKeyMask

An AlphaSmart keyboard event is defined as: 8 bits of modifier key bit information + 8 bit
icode = 16 bits. Icode and modifier key bit definitions

( KEYBOARD_MODI FI ER_COMVAND, KEYBOARD MODI FI ER_FUNCTI ON, ..) can be
found in WideTallAppChars.h include file.

Keyboard Input Format #3

The modifier keys (Caps Lock, Left/Right Shift, Ctrl, Alt/Option/Function, and Cmd keys) use
the MODIFIER_KEY_EVENT event type found in WideTallAppChars.h include file. The data
is encoded the same at Format #2.

/1 Pal mdefined structure
struct _KeyDownEvent Type {

WChar chr;

U nt16 keyCode;
U nt16 nodi fi ers;
s

chr = AS VIRTUAL_KEY found in WdeTal | AppChars. h
keycode = Al phaSmart keyboard event
nodi fi ers = comandKeyMask

There is also a set of keys that normally translate into a Palm char, but because of the current
state of the modifiers, they no longer translate. These keys are to the right of the F8 key (date,
address, ...) on the top row. These keys have two functions: one that can be invoked by just
pressing it, and the other function that is invoked by pressing the function key and then pressing
the original key. If a modifier other than the function key is pressed then the format will follow
the Format #2 mentioned earlier. When a key event like this occurs, the icode of the key follows
the F8 key. An example is in order...if the ctrl-address key sequence is pressed then the icode
for the event would be | CODE_F10_KEY.

This table details the translation that occurs between special keys and Palm chars.

Key Name Palm Char Comment
send vchrSendData commandKeyMask set
esc chrEscape Application only receives this

is a Cancel button was not
found on the form. Esc key
will try to press form Cancel
button.

enter chrLineFeed

del chrDelete
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tab tabChr Functionality changed in

vchrPrevField Keyboard application

vchrNextField

backspace chrBackspace

In the United States version of the Dana, the user can change the layout of the keyboard using the
Keyboard application. The KybdGet Layout () routine can be used to find out the current
layout.

The current state of the modifier keys can be discovered by calling KybdGet Modi fi ers(),
which returns the logical state of the modifier keys. The logical and physical state of the keys
could differ if the user has turned on Sticky Keys.

To enhance the user experience with the keyboard, an application could be modified so that the
OK button or default button can be activated by press the enter key. The arrow keys might be
used to navigate around the form if it makes sense in the form.

One item that does need to be mentioned is the Graffiti shift indicator. If a form has the Graffiti
shift indictor it will be driven by the state of the shift key and caps lock key in some instances
and by the shift capability of the WritePad in other instances. To create a shifted character the
user must press the shift key or use the caps lock key. Shifted keyboard input cannot be entered
by using a combination of the WritePad and the keyboard. The user cannot pen a stroke in the
WritePad that sets the Graffiti shift indicator and then type a ‘c’ and expect to geta ‘C’.

AlphaSmart Key Example C

Example C in the Dana SDK provides an example of how developers can parse the F1 through
F8 keys. Code has also been added to detect when the esc key is pressed.

static Bool ean Mai nFor nHandl eEvent (Event Ptr event P)
{

switch (event P->eType)

{

case keyDownEvent:
i f (eventP->data. keyDown.chr == AS VI RTUAL_KEY)

{
i f (eventP->dat a. keyDown. keyCode == | CODE_F1_KEY)
/1 put the code to handle the F1 key
Fr mGot oFor m( Cool For n ;
handl ed = true;
}
el se /1 not an Al phaSmart virtual key
{ /1 get the Escape key being pressed
i f (eventP->data. keyDown.chr == chr Escape)
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Evt EnqueueKey(vchr Launch, 0, commandKeyMask) ;
handl ed = true;

br eak;

Keyboard Modifiers Example D

Example D in the Dana SDK provides an example of how developers can gain access to the
current logical state of the modifier keys. The project will build an application that tracks the
state of the modifiers by showing a form with a text for each modifier key. If the key is not
pressed then the modifier key name will not be visible. If the modifier is currently down,
pressed, then the modifier key name will be visible. A Graffiti shift indicator has been added to
the form to demonstrate the system control of that object.

The Updat eModi fi er | ndi cat or s() routine is called from the form handle event routine.

static void UpdateModifierlndi cators(void)

{
Keyboar dEvent keyboar dvodi fi ers;
FormPtr frnP;
keyboar dModi fi ers = KybdGet Modi fiers();
frmP = FrnGet Acti veForn();
i f (keyboardModifiers & KEYBOARD MODI FI ER_CAPS LOCK)
Fr mBhowChj ect (frnP, FrnGet Obj ect | ndex(frnP,
Mai nCapsLockLabel ));
el se
FrmHi deQbj ect (frnP, FrnGet Obj ect | ndex(frnP,
Mai nCapsLockLabel ));
}
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Chapter 5: WritePad Programming

The WritePad for the Dana is virtualized, so that the Graffiti areas and the icons are actually
rendered on the LCD. This is what allows support for the minimized and maximized forms of
the WritePad.

It is possible for applications to modify the WritePad area. One such example can be seen in the
Figure below, which draws a globe over the WritePad.

BitMap Example E

Example E is the first of two examples to demonstrate the flexibility of this virtualized WritePad.
This example displays a bitmap on the WritePad window. The changes to the WritePad area are
not persistent and are erased when the program is exited. Example F shows how to make
permanent changes to the WritePad through the use of the WritePad template.

S5tarterApp

WritePad Information:
Side: @ hd o8
. ==

Right @

State:

Maxirnized

Graphic on the WritePad

Drawing to the WritePad is as simple as retrieving a WinHandle and then drawing to the window
using standard Palm window drawing routines. When the WritePad is maximized, Example E
displays a picture of the circle with a number in the WritePad. The example shows a simple
animation of numbers counting from 1 to 4. If the left/right button is pressed the WritePad will
move and then about 1/3 of a second later the animation will disappear for a moment. The cause
of the situation is that the WritePad detects input inside the writing area (tapping the left/right
button), so it determines it needs to erase the pen input after the WritePad has moved.

The main form of the application displays information about the current state of the WritePad. A
notification will be sent out whenever the minimize or left/right button is pressed. Information in
the WritePad notification structure can be used to determine the current state of the WritePad.

The following code is used to register a WritePad notification:

error
error

SysCur AppDat abase( &ar dNo, &dbl D) ;
SysNoti f yRegi ster(cardNo, dblD, notifyWitePadEvent,
NULL, sysNotifyNormal Priority , NULL);

A notification will be delivered through a launch code (sysAppLaunchCndNot i f y).
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The changes made to the WritePad by Example E are not permanent because the WritePad
Extension redraws the area on all program exits with the WritePad template. Refer to the Dana
API Reference for a discussion on the complete Dana API.

Template Example F

Example F demonstrates how to make permanent changes to the WritePad and how to add
custom buttons.

Each time an application exits, the WritePad Extension redraws the WritePad. The WritePad is
redrawn from a template that can be changed by the developer with a call to

W t pSet Tenpl at eBi t maps() . The WritePad Extension also provides the call

W t pRest or eDef aul t Tenpl at e() to restore the WritePad back to its default image and
button list.

Associated with the WritePad are Graffiti areas and buttons. Example F adds the buttons ‘0’-*9’
and “.” to the WritePad button list. Example F also removes buttons and graphics for the default
numeric pop-up keyboard.

S5tarterApp

-

—i[ =]
Bl A L]
10 | T oLl
[=[+]
(1]

Set Ternplate
o |.
@ A - 1 9

Reset Template

Example F

The Figure below shows the look of the WritePad after Example F has exited. The WritePad
change remains even after the Launcher is launched. The change will remain until the unit is
reset, when the WritePad is restored to its default configuration and removes the changes made
by Example F. Example F could be modified to reinstall the new template when the unit is reset.

[ 3:28 prn I——3 - il
LI
Address Calc Card Infa
o0 | O Y | @
CardPra  Date Book  Exarnplef L
8 @ @ O

FontBucket HotSwne  Keyboard

@ ¢ =

Merno Pad Prefs PrintBoy -

—a[ =]
b= Bl L]
b= b=t B

Permanent WritePad Change
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Chapter 6: Fonts

AlphaSmart has licensed the Hands High Software’s FontBucket technology for the Dana device.
This technology enables applications to share fonts between applications. For more information
on how to use this functionality from an application, please read the FontBucket Developers.pdf
found in the SDK\docs directory

Fonts Example G

Example G demonstrates how to add FontBucket support to an application. It is very
straightforward to add the support and users will enjoy the freedom of selecting their fonts in
each application.
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Chapter 7: Printing

AlphaSmart has licensed the Bachmann Software PrintBoy Documents technology for the Dana
device. This technology enables applications to print Palm DOC files directly to USB or IrDA
printers.

For more information on how to use this functionality from an application, please read the
Bachmann Software PrintBoy Technical Note found in the SDK\docs directory
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Chapter 8: VFS and Expansion Managers

Palm OS 4.0 introduced two system extensions to help manage expansion slots for Palm Powered
devices.

The Virtual File System (VFS) Manager is a layer of software that manages all installed file
system libraries. It provides a unified API to application developers while allowing them to
seamlessly access many different types of file systems —such as VFAT, HFS, and NFS—on the
different types of media.

The Expansion Manager is an optional system extension that adds support for hardware
expansion cards on Palm Powered devices. The Expansion Manager’s primary function is to
manage device slots and the drivers associated with those slots. Individual slot drivers—which
are provided by device manufacturers—provide support for various expansion card types
including SD and MMC cards, Compact Flash, Sony’s Memory Stick, and others.

IrDA part < Exchange data ard applications AC Adapter port - Pl in S50 cards 1 & 2 - et S0
with any Hemingeay or infrared-enabled AC Adapter to change Heminoasay's expansion cards o add additiona
Palm O% hamddbeld, ar print 1o 8 infrared- rochangasbe biatharis spplications ar back up dats

enibhled prisier that’s nearky

LISE porinter - Comnec] dinecly USE computer - Tonnact ta
0 & prinder wing & USE cable oA com@guber using a LsH
o primt AlnhaWoed flas cable 1o yynchranize vour dala

Expansion Slots

The Dana includes two Secure Digital (SD) expansion slots. The Dana provides compatibility
with the system extensions for expansion slots. It fully implements the VFS API as documented
in Chapter 51: Virtual File System Manager of the Palm OS API Reference in the Palm OS 4.0
SDK, with the exception of the following functions:

» VFSInstallFSLib() returns expErrNotOpen unless creator is “ffsd’ in which case returns
errNone.

*  VFSRemoveFSLib() always returns errNone.

»  VFSCustomControl() returns expErrUnsupportedOperation.

* VFSVolumeFormat() does not support alternate file systems.

* VFSVolumeMount() does not support alternate file systems.

» VFSDirEntryEnumerate() does not support nested directory searches.

The Dana fully implements the Expansion API as documented in Chapter 30: Expansion

Manager of the Palm OS Reference in the Palm OS 4.0 SDK, with the exception of the following
functions:
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» ExpSlotDriverinstall() returns expErrUnimplemented.

» ExpSlotDriverRemove() returns expErrUnimplemented.

» ExpSlotLibFind() if slot is valid, returns errNone and passed back a dummy library
reference, otherwise returns expErrinvalidSlotRefNum.

* ExpSlotRegister() returns expErrUnimplemented.

»  ExpSlotUnregister() returns expErrUnimplemented.

» ExpCardinserted() returns expErrUnimplemented.

» ExpCardRemoved() returns expErrUnimplemented.

Chapter 9: Compatibility Issues

Backward Compatibility

The enhanced features of the Dana are implemented as extensions to Palm OS version 4.1.
Developers interested in writing applications that can run on multiple Palm Powered devices
should determine which features are supported to ensure backward compatibility. At the very
least, applications should exit gracefully if a necessary feature is not present.

Checks of the Palm OS version number will not reliably ensure that a feature is present on the
device. Programmatically, developers should use the feature manager to determine if a particular
feature is available on the device the application is running on. For a detailed discussion on
accessing the feature manager, refer to the Palm OS Companion.

Forward Compatibility

Any implementation-specific information is provided as background explanations. Developers
should not use any of this information to hard-code data constants into their code. Instead,
developers should rely on the Application Program Interface (API) provided for the Dana. This
allows applications to be compatible with future generation products.
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