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Introduction
Purpose of this manual

Introduction

Purpose of this manual

How to read

This manual describes the essentia information on the software devel opment of the
CLIE™. It enables usersto utilize the original features of the CLIE™ Handheld and to
promote software devel opment.

In addition, it is recommended to read the Palm OS Programmer’s Companion and Palm
OS SDK Reference provided by Palm, Inc.

this manual

This manual provides a guideline that is newly adopted function of the CLIE™ Handheld
on the Palm platform and the reference information for development.

The list below shows the new features and the pages to refer to for more information or
details.

PEG-N700C, N710C

Original feature Pages to refer

Jog Did Chapter 1, “Features.”
Chapter 2, “Jog Dia ™ Navigator.”

JogAssist Chapter 1, “Features.”
Chapter 2, “Jog Dial ™ Navigator.”
Chapter 3, “JogAssist.”

Memory Stick filesystem  Chapter 1, “ Features.”
Chapter 1, “Notification.”
Chapter 6, “Memory Stick® File System.”

Hold Chapter 1, “Features.”
Chapter 1, “Notification.”
Chapter 5, “Hold.”

High resolution Chapter 1, “Features.”

Chapter 7, “High Resolution : Sony HR Library.”

Programmer's Companion for Sony CLIE™ Handheld 7
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Memory Stick audio Chapter 1, “Features.”
Chapter 1, “Notification.”
Chapter 8, “Memory Stick® Audio : Sony Msa Library.”

Audio remote control Chapter 1, “Features.”
Chapter 1, “Notification.”
Chapter 9, “Audio remote control : Sony Rmc Library.”

PEG-S300, S500C

Original feature Pages to refer

Jog Dia Chapter 1, “Features.”
Chapter 2, “ Jog Dial™ Navigator.” (Haven't responded to
Back key.)

Memory Stick filesystem  Chapter 1, “ Features.”
Chapter 1, “Notification.”
Chapter 6, “Memory Stick® File System.”

Audio Adapter(PEGA-SA500)

Original feature Pages to refer

Memory Stick audio Chapter 1, “Features.”
Chapter 1, “Notification.”
Chapter 7, “Memory Stick® Audio : Sony MsaLibrary.”

CLIE™ SDK Components

Directory components
The CLIE™ SDK Release2.0 is composed of the following directories
Sony SDK Support\

L Rel 2. 0\
Docunent at i on\ An explanation of the CLIE™ SDK.
I ncs\ Root directory of the header file of the CLIE™ SDK
{Syst em Stores the system related header file of the CLIE™
SDK
Li brari es\ Stores the library related header file of the CLIE™
SDK

8 Programmer's Companion for Sony CLIE™ Handheld
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Softwar e Devel opment Environment

Header file
These are the header files stored in Inc directory.

Incs Directory

SonyCLI E. h All the header files are integrated in thisfile. Including this
automatically includes the rest.

System Directory

SonySyst enmPubl i c. h
The system related header files are integrated in thisfile.

Expansi onMyr . h For Expansion Manager that controls a mediain extension dot.
VFSMyr . h For VFS Manager used to operate VFAT file system in
MemoryStick media.

SonyEr ror Base. h Error codes unique to CLIE™ Handheld are defined.
SonyHw CEM Ds. h Constants unique to CLIE™ Handheld are defined.
SonyKeyMyr . h For key events unique to CLIE™ Handheld and Key Manager.
SonyChars. h Jog Dial-related constants are defined.

SonyJogAssi st. h Congtants for JogAssist function are defined.

SonySyst enResour ces. h
System resource of CLIE™ Handheld is defined.

SonySystenfttr. h Features unique to CLIE™ Handheld are defined.

SonyNotify. h For Notification Manager that notifies status changein CLIE™
Handheld.

Library Directory

SonyLi bPublic. h Thelibrary related header files are integrated in thisfile.

SonyHRLi b. h For High-resolution library.
SonyMsalLi b. h For Memory Stick library.
SonyRntLi b. h For audio remote contral library.

Software Development Environment

Software development should be made on WindowsPC. These are the required
development tools.

CodeWarrior for Palm Release 6

Development tool for applications that run on C/C++ -supported Palm OS devices. This
contains I ntegrated Development Environment (IDE) and all the tools required to develop
Palm OS applications. CodeWarrior for Palm Computing platform is the recommended

Programmer's Companion for Sony CLIE™ Handheld 9
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Installing CLIE™ SDK

development environment for CLIE™ applications. For more information, visit the Web
site of Metrowerks.co. at <http://www.metrowerks.com/>.

Palm OS SDK 3.5

CLIE™ SDK isfor proprietary features of the CLIE™ Handheld. For Palm OS basic
development information including Palm OS SDK, visit the Palm OS platform Web site at
<http://www.palmos.com/>.

Palm OS Emulator

Palm OS emulator (POSE) is software that emulates PalmOS platform devicesincluding
the CLIE™ Handheld. This emulates PAlm OS environment by using ROM image. Your
application can be tested with added functions such as error checking and debugging
before performing validation on real machine. The emulator and ROM image of CLIE™
Handheld are available at the CLIE™ Developer Web site at
<http://www.us.sonypdadev.com/>.

Installing CLIE™ SDK

Copying SDK

Copy directory structure under Sony SDK Support to CodeWarrior directory
(example: C: \ Progr am Fi | es\ Met r ower ks\ CodeVWarror for Palm OS
R6).

Adding an access path

To add a path to allow access to CLIE™ SDK header files using CodeWarrior for Palm
Release6.0:
1. Open aproject. From [Edit] menu, select [Starter Settings].

2. Inthe <Starter Settings> dialogbox, select “ Access Paths’ under “Target” on
<Target Settings Panels>. Then, select “ System Paths" on <Access Paths>. Click
[Add] button.

3. Inthe“Please Select an Access Path” dialogbox, select “ Compiler Relative’
from <Path Type> list. Next, select “Sony SDK Support” under CodeWarrior
directory and click [OK] button.

4. Check that “{ Compiler} Sony SDK Support” is added to <System Paths>. Click
[Save] button. Click Xla upper right corner to quit.

Adding a header file
To add CLIE™ SDK header files to a source file, type in “ SonyCLIE.h" as below.

#i ncl ude <Pal n0S. h>
#i ncl ude <SonyCLI E. h>
#include "StarterRsc. h"

10 Programmer's Companion for Sony CLIE™ Handheld
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History
History

Version 1.0 - available on PEG-N700C
[2001/4/9]

Version 1.1 - available on PEG-N710C
[200V/6/6]

Version 1.2 - available on System Update Program for PEG-N700C
[2001/6/18]

Version 1.3 - available on Audio Adapter(PEGA-SA500)
[2001/9/18]

Version 1.3a - corrected example at “Library loading” on page 103
[2001/10/16]
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Palm OS® System Features
Features

Features

1

Palm OS® System
Features

This section describes the features that indicate the system status in CLIE™ Handheld.
For more details on afeature, see the relevant Palm OS documents.

Feature Creator

To access the features unique to CLIE™ Handheld, use sonySysFt r Creat or asa
feature creator. For acr eat or argument of Ft r Get () and Ft r Set () API, specify
sonySysFtr Creat or andfor f eat ur eNumargument, specify avalue described in
“ Feature number”.

Feature number

This section provides the descriptions of the feature numbers defined in CLIE™
Handheld.

Note that previous models do not offer these features, so an application should not
determine that adeviceis NOT a CLIE™ Handheld even if the feature is NOT present.
(However, if any of the features exists, a device can be regarded as CLIE™ Handheld.)

sonySysFtrNumSysinfoP

This gets a pointer to the structure, SonySysFt r Sysl nf oType, where system
information such as usable functions and current hardware statusiis stored.

Asfor f eat ur eNumargument of Ft r Get () , specify sonySysFt r NunSys| nf oP.
The pointer will not be changed by reset.

An application should not write in the location shown by the pointer.

SonySysFtrSysinfoType structure

typedef struct S _SonySysFtrSyslnfo {
U nt16 revision;
U ntl6 rsv16_00;
Ul nt 32 extn; /* | oaded extension */
Unt32 libr; /* | oaded libr */

Programmer's Companion for Sony CLIE™ Handheld 15
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Ul nt 32 rsv32_00;
U nt32 rsv32 01;

void *rsvPb;

U nt 32 st atus; /* current system status */
U nt 32 msSt at us; /* current MenoryStick status */
U nt32 rsv32_10;

Untl6 msSl ot Num /* nunber of slot of MemoryStick */
U nt16 jogType;
U ntl6 rncType;

} SonySysFtr Sysl nf oType;

Field Descriptions revision

rsvié_00
extn

I'i br

Revision number of SonySysFt r Sysl nf oType.
The number increases by one every time a new member is
added. The number is 1 at default.

Reserved. Not usable.

Bit field that indicates the loaded and working extension.
When aparticular extension isworking, the corresponding bit
will be set (2).

There are four bits:
sonySysFtr Sysl nf oExt nJog
Jog (and also Back button, if available) is usable.
sonySysFt r Sysl nf oExt nRnt
Remote control is usable.
sonySysFt r Sysl nf oExt nHol d
Hold function is usable.
sonySysFtr Sysl nf oExt nJogAst
JogAssist is usable.

For the specification of each extension, see the corresponding
document.

Bit field that indicates aloaded and usable library.

When particular library is aready loaded by a system, the
corresponding bit will be set (2).

Every library works properly only on a device that supports a
corresponding function, and with a non-supporting device, a
bit field will usually not be set even if alibrary issaved in a
device using HotSync technology. However, your application
should not rely on this setting to determine whether a device
supports a particular function.

Here are the bits:
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rsv32_00
rsv32_01
rsvP
status

ms St at us

sonySysFtr Sysl nf oLi br HR
Sony HR Library is usable.

sonySysFtr Sysl nf oLi br Msa
Sony Msa Library isusable.

sonySysFtr Sysl nfoLi br Rt
Sony Rmc Library is usable.

For the specification of each Library, see the corresponding
document.

Reserved. Not usable.
Reserved. Not usable.
Reserved. Not usable.

The bit field that indicates the system status which changes
dynamically.

There are two bit fields:

sonySysFtr Sysl nf oSt at usHP
Headphones are connected.

sonySysFtr Sysl nf oSt at usHol dOn
Hold featureis ON.

The bit field that shows the status of Memory Stick.

There arefour hit fields

Note that ExpansionMgr/VFSMgr might not recognize the
setting. For example, API of VFSMgr might fail to accessMS
even though the set bit indicates MSisinserted; thisis dueto
the specifications of PaAmOS.

sonySysFtr Sysl nf oMsSt at us1MS

Memory Stick mediaisinserted in slot 1.
Regardless of the state of the other bits, thiswill be set
when Memory Stick mediaisinserted inthedot. This
means the other bits are not necessarily set just
because this bit is set.

sonySysFtr Sysl nf oMsSt at us1St r gvs

Physically formatted Memory Stick media storage
typeisinserted in slot 1. Notethat this does not ensure
thevalidity of logical format (and correct mounting of
VFS)

sonySysFtr Sysl nf oMsSt at us 1MGVS

Memory Stick mediathat supports M G(MagicGate™)
isinserted in ot 1.

Programmer's Companion for Sony CLIE™ Handheld 17
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rsv32_10
s Sl ot Num

j ogType

rncType

Note that the setting of this bit has nothing to do with
MG authentication or status of
sonySysFtr Sysl nf oMsSt at us1St r gVs bit.

sonySysFtr Sysl nf oMsSt at us1WP

Write-protected Memory Stick mediaisinserted in
sot 1.

Note that the setting of this bit has nothing to do with
physical formatting or MG authentication.

You can use either ns St at us or Expansion Manager/VFS
Manager. However, feature has these advantages.

- No need to use VFS Manager APIs and Notification

- Ableto get the information that cannot be obtained by VFS
Manager APIs.

- Ableto get accurate information of SlotDriver level (PalmOS
3.5 canfail toissue a notification, in that case VFS Manager
may not be able to detect the insertion of a card).

Reserved. Not usable.
Number of Memory Stick slots

Type of Jog Dial (including Back button) feature incorporated
to adevice.
The values are as follows:

sonySysFtr Sysl nf oJogTypeNone

Jog Dial navigator is not incorporated.
sonySysFtr Sysl nfoJogTypel

2D type( Up/Down and Push)
sonySysFtr Sysl nfoJogType?2

2D type with Back key

Type of remote control incorporated into a device.
The values are as follows:

sonySysFtr Sysl nf oRnc TypeNone
Remote control is not incorporated.
sonySysFt r Sysl nf oRcTypel
AD conversion type with 6 buttons.
sonySysFtr Sysl nf oRcType2
Audio Adapter type.

18 Programmer's Companion for Sony CLIE™ Handheld
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sonySysFtrNumStringInfoP

Thisgetsapointer to the structure, Sony SysFt r St ri ngl nf oType, where acharacter
string that represents system property is stored.

Asaf eat ur eNum argument of Ft r Get () , specify

sonySysFtr Nuntt ri ngl nf oP.

An application should not write in the location shown by the pointer.

Every character string has fixed length; If charcter string is shorter than the specified
length, it will be ended with Null( 0x00) . In some cases, only null may be put in.

SonySysFtrStringInfoType structure
typedef struct S SonySysFtrStringlnfo {

Char maker[16]; /* 0/ 0x0000: ex. "Sony Corp." */
Char nodel [ 16]; /* 16/0x0010: ex. "PEG S300" */
Char ship[ 16]; [* 32/ 0x0020: ex. "Japan" */

Char os[ 32]; /* 48/ 0x0030: ex. "Palm(Gs 3.5" */
Char cpu[ 32]; /* 80/0x0050: ex. "Motorola..." */
Char comment[128]; /* 112/0x0070: ex. "Personal..." */
U nt 16 code; /* 240/ 0xO00F0: code for conment2 */
Char conmment 2[ 254] ; /* 242/ 0x00F2: ex. "SonyCLIE..." */

[* 496/ 0x01F0: */
} SonySysFtrStringl nfoType;

Field Descriptions Values in parentheses indicate character string length (in bytes):

maker [ 16] manufacturer
nmodel [ 16] Model No.
shi p[ 16] Addressee
os[ 32] OS name
cpul 32] CPU name

conmment [ 128]
code

comrent 2[ 254]

Coments in ASCII

Character code of comment2.

Here are the codes:

sonySysFtr Sti ngl nf oCodeASCl |
ASCII

sonySysFtr Sti ngl nf oCode8859
Modified 8859-1

sonySysFtr Sti ngl nfoCodeMsJI S
MS-JIS

Comment written in the set code.

Programmer's Companion for Sony CLIE™ Handheld 19
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Notification

sonySysFtrNumJogAstMaskP

Return the address to specify a pointer of Mask data that controls the JogAssist function.
The address doesn’t be changed after reset.
See “ JogAssist Mask Pointer” for more information.

sonySysFtrNumJogAstMOCardNoP

Return the address for a the card number of application to specify Mask data that controls
the JogAssist function.

The address doesn’t need to be changed after reset.

See “ JogAssist Mask Owner” for more information.

sonySysFtrNumJogAstMODbIDP

Return the address for the database ID of application to specify Mask data that controls
JogAssist function.

The address doesn’t need to be changed after reset.

See “ JogAssist Mask Owner” for more information.

On the CLIE™ Handheld, original Notifications are issued other than those of issued by
PalmOS. This section explains original Notifications.
See Palm OS document for details on Notification.

Event

The following are explanations of event constant specified as available notification on the
CLIE™ Handheld.

The application shouldn’t determine the device is CLIE™ Handheld, based on the fact
that these events are received.

sonySysNot i f yMsaSt at usChangeEvent
issued when replaying mode of Memory Stick audio is
changed.
Defined using SonyNotify.h
For receiving, ensure broadcaster field of
SysNot i f yPar anilype is
sonySysNot i f yBr oadcast er Code.
For details, see “Memory Stick® Audio : Sony Msa Library” .
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sonySysNot i f yMsaEnf or ceQpenEvent
issued when Sony Msa Library is requested to suspend.
Defined using SonyNotify.h.
For receiving, ensure broadcaster field of
SysNot i f yPar anilype is
sonySysNot i f yBr oadcast er Code.
For details, see “Memory Stick® Audio : Sony Msa Library” .

sonySysNot i f yHol dSt at usChangeEvent
issued when Hold condition is changed.
Defined using SonyNotify.h.
For receiving, ensure broadcaster field of
SysNot i f yPar anilype is
sonySysNot i f yBr oadcast er Code.
For details, see “Hold” .

Broadcaster

sonySysNot i f yBr oadcast er Code is used as broadcastser, on

sonySysNot i f yMsast at usChangeEvent ,

SonySysNot i f yMsaEnf or ceOpenEvent , and

SonySysNot i f yHol dSt at usChangeEvent .

sysFi | eCExpansi onMyr is used as broadcaster on

sysNoti fyCardl nsert edEvent andsysNot i f yCar dRmovedEvent .
SysFi | eCVFSMyr isused as broadcaster on SysNot i f yVol uneMount edEvent
and sysNot i f yVol umeUnnount edEvent .

There is no argument to specify broadcaster when registering notification handler so that
different broadcasters may broadcast same event. Thus, for notification handler, it's
preferable to confirm the broadcaster before transaction as the code indicated bel ow.

The example of SonySysNot i f yHol dSt at usChangeEvent

static Err PrvHol dNotifi cati onHandl er (SysNot i f yPar anType
*not i f yPar ansP)
{
if (notifyParansP->broadcaster !=
sonySysNot i f yBr oadcast er Code)
return errNone;
if (((SonySysNotifyHol dSt at usChangeDet ai | sP)
(noti fyParansP->notifyDetail sP))->hol dOn) {
/* Hold is about to be ON */
} else {
/* Hold is about to be OFF */

}

Programmer's Companion for Sony CLIE™ Handheld 21
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Device Detection

How to distinguish the CLIE™ Handheld

To distinguish the CLIE™ Handheld, use the feature number provided by Palm OS by
comparing the value with the one defined with Sony Ha OEM Ds. h. Specify
sysFtrCreator for creator parametersof Ftr Get ().

The chart indicates the relation between feature numbers and specified values of the
CLIE™ Handheld that have been released. Each constant is defined with

SonyHw CEM Ds. h

Model sysFt r NumCEMConpany| D sysFt r NumOEVHALI D sysFt r NumOEMDevi cel D
PEG-S300 sonyHw OEMConpanyl D_Sony  sonyHw CEMHALI D S300  sonyHw CEMDevi cel D_S300
PEG-S500C  sonyHw CEMConpanyl D Sony  sonyHw CEMHALI D S500C  sonyHar OEMDevi cel D_S500C
PEG-N700C .

PEG-N710C sonyHw CEMConmpanyl D_Sony  sonyHw CEMHALI D_N700C  sonyHw OEMDevi cel D_N700C

Below are example codes to distinguish the CLIE™ Handheld in practice.

#i ncl ude <SonyCLI E. h>

U nt32 val;

i f(!'FtrGet(sysFtrCreator, sysFtrNunCEMConpanyl D, &val)) {
if (val == sonyHwm OEMConpanyl D_Sony) ({
/* device mght be CLIE */
} else {
/* device mght not be CLIE */
}
} else {
/* sonething wong ... */

}

Availability of functions

To determine whether adevice provides a particul ar function unique to CLIE™ Handheld,
you set Feature. Here is an example code that determines whether the Hold function is
available or not.

#i ncl ude <SonyCLI E. h>

SonySysFt r Sysl nf oP i nf oP;
i f(!'FtrGet(sonySysFtrCreator, sonySysFtrNunSysl nfoP,
(Unt32 *)& nfoP)) {
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if (infoP && (infoP->extn & sonySysFtr SyslnfoExtnHold)) {
/* Hold function is available */

} else {
/* Hold is NOT avail able */

} else {
/* somet hi ng wong, maybe not CLIE */

}

For other functions, it’s possible to detect the availability. See each explanation for details.

Availability of library

A particular library can be used only in a device that supports the corresponding function,
which means the system that runs on that device automatically loads the library.

To determine whether alibrary isloaded, you check on Feature.

Here is an example code that determines whether the Audio remote control function is
available or not.

#i ncl ude <SonyCLI E. h>

SonySysFt r Sysl nf oP i nf oP;
i f(!'FtrGet(sonySysFtrCreator, sonySysFtrNunSysl nfoP,
(Unt32 *)& nfoP)) {
if (infoP & (infoP->libr & sonySysFtrSyslnfolLibrRnt)) {
/[* “Sony Rt Library’ has been | oaded */
} else {
/* Rrc is not available */
}
} else {
/* somet hi ng wong, maybe not CLIE */

}

If this bit is not specified, the loaded library may not work properly.
Even though its specified, the library islikely to be unloaded.
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Jog Event

2

Jog Dial™ Navigator

The Jog Dial navigator is an original feature of the CLIE™. Here, we describes the jog
events which occur when operations are performed using the Jog Dial navigator.

Virtual key

When acertain operation is performed using the Jog Dial navigator, key DownEvent
will beissued. At thismoment, dat a field of event Type is

_KeyDownEvent Type; thevalue of the pressed key isstored in chr field;
commandKeyMask bitissetinnodi fiers field.

These are the cords set in chr field.

For more information about key DownEvent or eventsin general, refer to Palm OS
documentation.

vchr JogUp Issued when Jog Dial navigator is rotated clockwise.
One event is generated on each Jog Did click with the
minimum event interval of 6 SystemTicks.

vchr JogDown Issued when Jog Dial navigator is rotated counter-clockwise.
One event is generated on each Jog Did click with the
minimum event interval of 6 SystemTicks.

vchr JogPush Issued when Jog Dial button is pressed.
Thiswill not be issued when Jog Dial navigator is pressed
continuously or rotated while being pressed.

NOTE: In SonyChars.h (previous version), this event was defined as
vchr JogPr ess. This code is still usable but we strongly recommned to use
vchr JogPush.

vchr JogPushRepeat Issued when Jog Dial is pressed continuously.
aut oRepeat KeyMask innodi fi ers fieldwill be
automatically set. This event will not be issued when Jog Dial
navigator is pushed and rotated at the same time.
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NOTE: In SonyChars.h (previous version), this event was defined as
vchr JogPr essRepeat . This code is still usable but we strongly recommned
to use vchr JogPushRepeat .

vchr JogRel ease Issued when Jog Did navigator is released.
vchr JogPushedUp Issued when Jog Did navigator is pushed in and rotated
clockwise.

One event is generated on each JogDial click with the
minimum event interval of 6 SystemTicks.

NOTE: In SonyChars.h (previous version), this event was defined as
vchr JogPageUp. This code is still usable but we strongly recommned to use
vchr JogPushedUp.

vchr JogPushedDown Issued when Jog Dial navigator is pushed in and rotated
counter-clockwise. One event is generated on each Jog Dial
click with the minimum event interval of 6 SystemTicks.

NOTE: In SonyChars.h (previous version), this event was defined as
vchr JogPageDown. This code is still usable but we strongly recommned to
use vchr JogPushedDown.

vchr JogBack Issued when Back Button is pressed.
When Jog Dial navigator is pressed continuously,
aut oRepeat KeyMask in nodifiers fieldwill beset
and this functions as repeat key.
(Thiswill not issued in PEG-S300)

NOTE: Note that this event key is made for the system and not for an
application. In case of use, the processing should conform to the guideline to
keep user interface consistent.

The code might be processed by the system extension so your application
should not assume this event will be issued.

Current Palm OS cannot issue key event when key queueisfull. For example, there can be
acasethat vehr JogRel ease isnot issued even though vchr JogUp has. So, the
processing of an user command should always come before acceptance of a certain event.

Event interval

Now, we will show you how the issued events are rel ated to one another.
In the description, Tick (Ticks) denotes system tick and thisis counted as 10msec in the
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current Palm OS. For more about the system tick, refer to Palm OS documentation.
Note that the interval control has an error of +/- 1 tick.

1. Push/PushRepesat/Release

Push Release
> (C «(
initDelay=50Ticks repeat=12Ticks time
\4 \4 \4
vchr JogPushRepeat vchrJogRel ease

vchr JogPush

If the Jog Dial navigator has kept pressed down, the first
vchr JogPushRepeat isgenerated 50 ticks later, then every 12 ticks,

vchr JogPushRepeat isgenerated.

2. Up(Down)
Up Up UpUpUp  Up
L t.
min>=6Ticks ime
el
¢
\ 4 \ 4 \ 4 Y
vchr JogUp vchrJogUp ... vchr JogUp

vchr JogUp is generated whenever rotating the Jog Dial navigator one time.
If rotating is fast, (under 6 ticks in between one click) that the event couldn't be

generated.
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3. Push/PushedUp(PushedDown)/PushRepeat/Rel ease

Push PushedUp PushedUp Release
~( k(G (C «C
initDelay=50Ticks initDelay=50Ticks time
g%/ | g%/ |
\ 4 \ \4 \ 4
vchr JogPush vchr JogPushedUp vchr JogRel ease
vchr JogPushRepeat vchr JogPushRepeat

If user rotates the Jog Dial navigator while its button is being pressed,

vchr JogPushRepeat isn't generated™. If rotating stops while the button is
being pressed, vchr JogPushRepeat startsto be regenerated after the button
is pressed and kept still during the initial delay, initDelay.

Event processing
Example codes of jog event are given below.

#i ncl ude <SonyCLI E. h>

Bool ean JogHandl eEvent (EventPtr eventP) {
Bool ean handl ed = fal se;
if (eventP->eType == keyDownEvent) {
i f (EvtKeydownlsVirtual (eventP)) {
i f (eventP->data. keyDown. chr == vchrJogUp) {

/[* do ‘Up */

} else if (eventP->data. keyDown.chr == vchrJogDown) {
/* do ‘ Down’ */

} else {

}

1 On some divice, vchrdogPushRepeat is issued.
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Determining If Function Is Available

The following steps determine whether it’s the right device equipping with the Jog Dial
navigator to issue the key down event that responds to each operation.
1. Isit CLIE™?

If you find the CLIE™ as the way shown in “How to distinguish the CLIE™
Handheld”, key DownEvent that responds to Jog Dial operations s issued".
Y et, not specified whether vehr JogBack event isissued.

2. HasthejogType of Syslnfo feature been set?

Obtain the feature shown in “ Feature number” to determine the types of Jog Dial
navigator. If theinformation is obtained and that value isn’t

sonySysFtr Sysl nfoJogTypeNone, keyDownEvent that respondsto
the Jog Dial isissued.

If thevalueissonySysFtr Sysl nf oJogType2, the event
responds to back key isissued.

If no feature is obtained, determine whether it's the CLIE™ or not by step 1.

1 Thereis no guarantee every CLIE™ is equipped with Jog dial even in the future.
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3

JogAssist

Some models offer JogAssist functionality. This functionality enables the use of the Jog
Dia ™ navigator in applications that do not support the Jog Dial contral is running.

With applications that properly support the Jog Dial navigator, JogAssist automatically
suspends itself from processing jog events. By minimizing the number of Jog-related
tasks to be handled explicitly by the application, thisfunction is not only useful to the user
but also to the application developer.

Note that specifications are subject to change without notification.

JogAssist processing

JogAssist is designed to process unmasked jog events instead of an application and to
increase user-friendliness. How JogAssist processes each jog event is described bel ow.

vchrJogBack Assist

vchr JogBack is generated when the Back key is pressed. Normally, thisevent is
processed by a system utility such as JogAssist. This allows the user to perform operations
such as returning to the previous screen or cancelling an operation in any application.

NOTE: To keep user interfaces consistant, applications should not mask the
Back key. If the Back key is masked, the application is responsible for
providing Back key functionality equivalent to that of JogAssist.

A) No pop-up list, cursor, menu or list displayed

* Response
Button Control is pressed. / System returns to the Home screen.

* Handling

One of the usable and visible Button Controlsin the current formis selected. The
Button will be selected in the order of priorities shown below. If there is more
than one button with the same priority level, the one with the smaller numerical
index value will be selected. If these buttons do not exist, the application will quit
to return to the Home screen
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(High priority) - Cancel, Previous
- No, Close
- Done

(Low priority) - Yes, OK

NOTE: For JogAssist to utilize this event, applications should have buttons
with the above labels in every form.

B) Pop-up list displayed
* Response
Pop-up list is closed.
e Handling
The displayed pop-up list isclosed. The current item will be the one selected.
C) Cursor displayed.
* Response
Cursor disappears.
e Handling

The displayed cursor will disappear if the back button is pressed for less than one
second.

D) Menu displayed.
¢ Response
Menu disappears.
* Handling
The menu closes.
E) List displayed.
¢ Response
Goes back to the previoudly selected item in the list.
» Handling

After moving the selection cursor by rotating the Jog Dial navigator, the selection
returns to the previously selected item if the back button is pressed before
pressing the Jog Dial navigator.

K eeping the Back button pressed provides the functionality described below. Note that the
response and handling may change depending on the user settings in the Jog Preferences
panel.

Check box for power off is checked in Jog panel

F) Back key pressed longer than 1 second.
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Response
Shut off the power.
Handling

When Back key is pressed for longer thatn 1 second, the system turns the power
off. When the key isreleased in less than 1 second, normal Back key processing
is performed.

Check box for displaying cursor and menu is checked in Jog panel

G) No pop-up list, cursor or menu is displayed, and the Back button is pressed for

more than 1 and less than 2 seconds.

Response

Cursor displays.

Handling

Cursor appears when back key is pressed longer than 1 second.

H) No pop-up list, cursor, or menu is displayed and the Back button is pressed for

more than 2 second.
Or, with the cursor displayed, the Back button is pressed for more than 1 second.

Response
Menu displays.
Handling

The menu appears when the Back button is pressed for more than 2 seconds.
After the first second, the cursor will be displayed temporarily but will disappear
before the menu appears.

If the cursor is already displayed, the menu appears when the back button is
pressed for more than only 1 second.

With the “i” icon displayed, the back button is pressed for more than 2 seconds.
Response

Starts online help

Handling

In amodal form with the “i” icon, online help appears when the Back button is
pressed for more than 2 seconds or for more than 1 second if the cursor is

displayed.

NOTE: To keep the user interface consistent, an application should not have
an interface which requires continuous pressing of Back Button.

vchrJogUp/Down Assist

vchr JogUp and vehr JogDown are generated when the Jog Dial navigator isrotated up
or down. Being afrequently used event, thisis generally used to move the selection cursor
or to scroll text. Every application might have a dightly different user interface.
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JogAssist is made to provide an independent and general user interface, so the use of this
event isnot limited to linguistic meaning of Up/Down.

A) No pop-up list, cursor, menu, or list displayed
* Response

Movesthe scroll car up/down in ascroll bar or performs an operation equivalent
to pushing the up/down scroll buttons.

e Handling
A scroll bar that is usable and visible in the current Form will be selected and its
scroll car movesin response to the rotating the Jog Dial navigator up or down.
When ascroll bar isnot present, the Jog Dial navigator will act the same as
pushing the up/down scroll buttons. If there is more than one scroll bar in a
Form, the one with the younger index will be selected.

NOTE: To utilize this event, an application should not have more than one
scroll bar in a form.

B) Pop-up list displayed
* Response
Selection marker moves.
» Handling
Changes the selected item in a pop-up list.
vchrJogUp causes the selection (highlight) to move to one item up.
vchrJogDown causes the selection to move to one item down.
C) Brightness/Contrast control form displayed

* Response
Brightness control bar moves.
e Handling

When the brightness/contrast control dialog box is displayed, this processing
precedesA) and B). vchr JogUp causes the bar to move to the right (brightness/
contrast increases); vehr JogDown causesit to move to the left (brightness/
contrast decreases).

In actual processing, thechr field of the key Down event is replaced with
pageUpChr for vchr JogUp and with pageDownChr for vehr JogDown.

D) Cursor displayed.
* Response

Cursor moves.
e Handling

Movesthe cursor if displayed. Selectable objects are buttons, checkboxes, popup
triggers, push buttons, selector triggers, and repeating buttons.
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E) Menu displayed.
* Response
The selection cursor in the menu is moved.
* Handling
Moves the selection cursor in the menu if the menuis displayed.
F) List displayed.
¢ Response
Moves the selection cursor in thelist.
» Handling

Moves the highlighted part in the list. Note that the highlighted item is not
selected until the Jog Dial navigator is pressed and released.

vchrJogPushedUp/PushedDown Assist

The events of Jog Dial being pushed up or down. Theseeventsarelessused ascompared
tovchr JogUp/ Down and their use might greatly differ depending on each application’s
needs.

Regarding these as complementary event of vchr JogUp/ Down, their working issimilar
to that of vehr JogUp/ Down.

A) No pop-up list displayed
* Response

Moves the scrollCar up or down (by one page at atime) in a ScrollBar.
* Handling

Seevchr JogUp/ Down.

The scroll car movesto the previous or to the next page corresponding to the
direction of thejog rotation. The size of a“page” is defined by the pageSizein a
ScrollBar object.

NOTE: To utilize this event, an application should not have more than one
scroll bar in a form.

B) Pop-up list displayed
* Response

No response.
» Handling

A nilEvent is generated so that this event will not be passed to the system event
handler to close the pop-up list.

C) Brightness control form displayed

* Response
Brightness control bar moves.
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* Handling
Seevchr JogUp/ Down.

vchrJogPush/PushRepeat/Release Assist

vchr JogPush, vchr JogPushRepeat , and vchr JogRel ease eventsare all
related to the Jog Dial being pushed down. They are generally used to execute commands,
so their uses differ depending on each application’s needs. JogAssist must offer the user
interface not depending on an application. For thisreason, it is used only to select a
particular item inthelist. Notethat the selection isnot set until the release of a pushed Jog
Dial navigator.
A) No pop-up list, cursor, menu, or list displayed.
¢ Response
No response.
* Handling
No processing will be made. The jog event will be passed to the system event
handler.
B) Pop-up list displayed.
* Response
Sets the selected list item
* Handling
vchr JogRel ease (Jog Dial navigator is released) setsthe selected list item
(current item) and closes the popup list
Replaces with a nilEvent so the pop-up list will not disappear by passing
vchr JogPush andvchr JogPushRepeat events.
C) Cursor displayed.
* Response
Sets the selected cursor item.
e Handling
When the cursor is displayed, vehr JogRel ease sets the selected cursor item
and the cursor disappears.
D) Menu displayed.
* Response
Sets the selected menu item.
e Handling
vchr JogRel ease selectsthe highlighted menu item and closes the menu.
E) List displayed.

* Response
Sets the selected list item.
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* Handling
vchr JogRel eease setsthe selected list item.

JogAssist Mask Specification

It is possibile for usersto specify different behavior from those which are defined by the
application: In applications designed to handle Jog Dial navigator events explicitly,
JogAssist functionality may interfere with its Jog Dial behavior and may cause
undesirable results.

To cope with these issues, thereis a system to restrict JogAssist functionality temporarily
onthe CLIE™,

JogAssist Mask Data
To disable the JogAssist function, the application must specify Mask data.
Below isthe format of the currently defined Mask data.

e Typel

It specifies the masks for each form in the application. (Formsthat are not
specified in the mask will have full JogAssist functionality available.)

Type FrmNum FrmiD Mask FrmID Mask
00 [ 01
1Byte

e Type2

Specifies effective masks for al formsin the application, including system
forms such as alert or help.

Type Mask

00 | 02

A

Byte

Each field should follow the states bel ow.

» Describe the numeric value with binary BigEndian.

» Specify the mask type in the Type field. These values are defined in
SonyJogAssi st. h
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» Mask field is abitmask that specifies the events to mask.

1 means masked (JogAssist function is disabled), 0 means unmasked (JogAssist
function is enabled). However, whether JogAssist function actually worksin
unmasking depends on the specification of the extension software which
functions then. It is not guaranteed that any JogAssist function works.

The Reserved hits must be set to zero. These bitsare likely to be defined by Sony
in the future.

See, SonyJogAssi st . h for the actual definition of each bit.

Mask

Bit0: vcehr JogUp

Bitl: vchr JogDown

Bit15 8 7 0 Bit2: vchr JogPushedUp
Bit3: vchr JogPushedDown
Bit4: vchr JogPush

Bit5: vchr JogRel ease
Bit6: vchr JogPushRepeat
Bit7: vchr JogBack

Bit8 15: Reser ved

Example:
0x0070 -> Mask vchr JogPush/ vchr JogRel ease/
vchr PushRepeat
0x0000 -> Unmask all events. (Same as not specifying mask data.)

» Inthe Fr mMumfield, specify the number of forms for which to set the mask.

* IntheFr m Dfield, specify the form ID of the form for which to set the mask.
(Note that the form ID must be used, not resource 1D, although the two usually
have the same value.)

The following is an example of Mask datain hexadecimal format.

e 0x0001000203E80003044C0018
Type 1, the two Forms that use masks have form IDs 1000 and 1100. The

specified masks: Form 1000 masksvchr JogUp/ vchr JogDown. Form 1100
masksvchr JogPush/ vchr JogRel ease.

JogAssist Mask Pointer

JogAssist requires a JogAssist mask pointer to the top address of the Mask data. The
application must specify the JogAssist mask pointer in a system-defined address.

The address where the mask pointer will be set can be obtained by using Ft r Get () with
sonySysFt r NumJogAst MaskP asthe feature number, as demonstrated below:

#i ncl ude <SonyCLI E. h>
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U nt16 **maskPP;
U nt 16 mask[ MASK_DATA LENGTH];

i f(!'FtrGet(sonySysFtrCreator, sonySysFtrNumJogAst MaskP,
(U nt32 *)&mraskPP)) {

/* Mask can be set */

*maskPP = mask;
} else {

/* something wong ... */

}

After asystem reset, the contents of the specified addressis set to NULL. This address
itself will not be changed after the system reset.

The pointers stored in features are shared among all applications and Extensions. Thus, it
ishighly recommended that all applications and extension software (which hasan original
event loop.) use the procedure below to set the JogAssist mask pointer properly when
activating and finishing. It isrecommended to follow these procedures even when a
JogAssist mask is unnecessary.

*  When activating, save the old mask pointer, and when finishing, restore it.

» Before sub-launching other applications, set the mask pointer to NULL, and then
reset it to the origina value afterward.

JogAssist Mask Owner

Palm OS sometimes can activate other applications or forms on its own independently of
the current application. If mask datais specified for the current application, it still isvalid
unless the sub-launched application specifies its own mask. This may cause the sub-
launched application to not respond to Jog Dial navigator events, which may be
inconvenient for the user. To avoid this the card number and local ID of the application
can be used to set mask data for only the specified application (mask owner). The address
specifying this data can be obtained as a Feature, similar to the one used to store the mask
pointer.

The code below demonstrates how to set the JogAssist mask owner.

#i ncl ude <SonyCLI E. h>

U nt16 cardNo, *ftr CardNoP;
Local I D dbl D, *ftr Dbl DP;

SysCur AppDat abase( &ar dNo, &dbl D) ;
i f(!'FtrGet(sonySysFtrCreator, sonySysFtrNumJogAst MOCar dNoP,
(U nt32 *)&f trCar dNoP)
&% ! FtrGet (sonySysFtrCreator, sonySysFtrNumJogAst MODbl DP,
(Unt32 *)&trDbl DP)) {

/* Mask can be set */

*ftrCardNoP = car dNo;
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*ftrDbl DP = dbl D
} else {
/* something wong ... */

}

If thelocal 1D of the mask owner isNULL, JogAssist will not be able to determine which
application is the mask owner, and thus the current mask will be valid for al applications.
So we encourage users to set the value for the mask-owner on the applications that Palm
OS can sub-launch other applications. (However, it isonly necessary for such applications
that Palm OS adds the original item in the menu by itself and sub-launch applications as
Address book.) When done, restoring the original data also is recommended.

Support to JogAssist mask system

JogAssist loaded on the CLIE™ works by utilizing the JogAssist mask system. Itis
recommended that other kinds of jog utility softwarealso employ this mask value.

Note that the mask does not affect JogAssist functionality when a pop-up list is displayed.
Thisis because the event loop in the system iswaiting for the event while the popup listis
displayed so that the application can't process it even though the mask is specified.

Determining If JogAssist Is Available

To determine if JogAssist is available on adevice, you can obtain a

SonySysFt r Sysl nf oType structure by using sonySysFt r NunSys| nf oP asthe
feature number and then checking the sony SysFt r Sys| nf oExt nJogAst bitinthe
ext n field.

Preferences

JogAssist functionality can be set viathe “Jog” panel in the Preferences. Changing the
preferences can be performed only by using the preferences panel not by using the
program.

The current “Jog” pane has the items below. These settings are retained after a soft reset.

» [Power On with BACK button] check box

Check to alow the device to be powered on by pushing the BACK button. This
does not depend on the state of the [Use JogAssist] check box.

1 The panel setting items and the val ues are subject to change in the future.
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* [Use JogAssist] check box

Check to enable JogAssist. If you intend to use a software functionally equivalent
to JogAssist, enabling JogAssist may interfere with it. In this case, uncheck this
box.

e [Select Applications] button

Used to set particular applications for which JogAssist should be disabled. Tap
thisto display the [Select Applications] dialog box. Thisisvalid only when [Use
JogAssist] is ON.

» Select Additional Menu] button
Used to add new system items to the first menu in an application. Tap thisto
display the [Additional menu] setting screen. Thisisvalid only when [Use
JogAssist] is ON.

» [Control Power] or [Power Off] check box
Check to allow the device to be powered off by pushing the BACK button for

more than 1 second. Thisisvalid only when [Use JogAssist] is ON; OFF when
[Display Cursor/Menu] is ON.

» [Display Cursor/Menu] check box

Check to alow the cursor or the menu to be displayed by pushing the BACK
button for more than 1 second.
When enabled:

— Pushing the BACK button down for more than 1 second displays the cursor.
If the cursor aready is displayed, the menu appears.

— Pushing the BACK button down for more than 2 seconds displays the menu.
After the first second, the cursor temporarily appears before the menu is
shown.

— Thisisvalid only when [Use JogAssist] is ON; OFF when [Power Off] is
ON.

Mask Setting

* Notethat the JogAssist specification is subject to change. Thus, applications that
depend on specific Jog Dia navigator behavior should not depend on JogAssist
and should process jog events explicitly using an appropriate mask.

 If no masking is required, set the mask pointer or the mask owner to NULL to
indicate that your application is not masked.
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A

Audio Remote
Control

Some CLIE™ models allow you to use the audio remote control as an external input
terminal. This chapter describes the events which will be issued whenever an operation is
performed by using the audio remote control. Library isaso provided to allow more
sophisticated use. For more information about the library, see “ Audio remote control :
Sony Rmc Library”.

Remote Control Event

Virtual Key

If you perform a specific operation using the audio remote control supplied with CLIE™,
the corresponding virtual key, key DownEvent isissued.

See PalmOS documentation about keyDownEvent or eventsin general.

Dat a field of theevent Type inthekeyDownEvent is_KeyDownEvent Type and
the value to indicate the kinds of operation is stored initschr field. Inthenodi fi ers
field, commandKeyMask bit is set.

The codes specified inthechr field are given in the following.

vchr RnrcKeyPush issued when any keys of remote control is pressed.
aut oRepeat KeyMask inthe nodi fi ers fieldissetand
issued while the key continues to be pressed
keyCode field determines what key is pressed.

vchr RntKeyRel ease issued when key pressing of remote control is stopped.
keyCode filed is unsettled.

vchr RrcKeyRel ease isn't alwaysissued correspondingto vchr RrcKeyPush.
Because PalmOS event queue may overflow. Thus, an application waiting for only

vchr RrcKeyRel ease should not be developed.

A/D value, aphysical interface with audio remote control is stored in the key Code. The
value is generated when a button is pressed and has a few ranges. In audio remote control
with 6 buttons loaded on the CLIE™, there is a relation in respose between values and
buttons as below. If two buttons are pressed at atime, A/D value like validating higher
priority ( play side) buttonswill be returned.
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Button keyCode(A/D value)
Min Max
Play 3235 3372
FR Play 3030 3167
FF Play 2430 2566
Stop 1938 2048
Volume Down 1802 1911
Volume Up 1665 1761

Event intervals

How the events are associated with one another will be explained.
Tick (Ticks) represents system tick and it equals 10msec according to latest PAAmOS. For
more information about system tick, refer to PalmOS document.

Every interval has an error of +/- 1 tick.

1. Push/Release
Release
Push
initDelay=50Ticks repeat=12Ticks time
\4 \4 \4 \4 \4
vchr RnrcKeyPush vchr RnrcKeyPush vchr RntKeyRel ease

Asabutton is pushed, vchr RnrcKeyPush occurs. If it is kept pushed in,
vchr RncKeyPush will occur again after 50 ticks. After this,

vchr RrcKeyPush will occur every 12 ticks.

vchr Rt KeyRel ease occurs as the button is rel eased.

44 Programmer's Companion for Sony CLIE™ Handheld



Audio Remote Control
Remote Control Event

2. Push of two buttons overlapped (When pushing the button with a high priority

later.)
Release Play
Push
Release Stop
Push |
initDelay=50Ticks time
Y \ 4 Y'Y
vchr RnrcKeyPush  vchr RntKeyPush vehr RmcKeyRel ease
v vy (Pay)
vchr RntKeyPush vchr RntKeyRel ease

(Stop)

If abutton with ahigher priority (button A) is pushed while another button with a
lower priority (button B) is pushed, the system determines button B is already

released at this moment.

1 After the two buttons whose A/D value difference is under 50 are pressed, if the different button is pressed

around, vchr RntKeyRel ease event isn't issued during the time for the current driver’s restriction. This
specification is subject to change.
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3. Push of two buttons overlapped (When pushing the button with alow priority

later.)
Release Play
Push
Stop
Release
Push | :
initDelay=50Ticks time
\ \ 4
vchr RntKeyPush vchr RntKeyRel ease
\4 v  (Sop)
vchr RrcKeyPush vchr RntKeyRel ease vchr RnrcKeyPush
(Play)

If abutton with alower priority (button A) is pushed while another button with a
higher priority (button B) is pushed, the system ignores button A.

However, if button A is still pushed when button B is released, the system will
respond to it.

Event processing

If you process remote control event, consider some ranges of A/D value stored in
keyCode field.

By using amacro written on the header file(Get Rt Key () ), easy mapping to 6 buttons
isavailable. Sample codes are given below.

#i ncl ude <SonyCLI E. h>

static Bool ean Mai nFor nHandl eEvent (Event Ptr event P)
switch (event P->eType) {
case keyDownEvent:
swi tch (event P->dat a. keyDown. chr) {
case vchr RrcKeyPush:
swi tch (Get RrtKey(event P->dat a. keyDown. keyCode)) {
case rntKeyPl ay:
/* Play key has been pushed */
br eak;
case rntKeyFr Pl ay:
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Notes

/* FR_Play key has been pushed */
br eak;
def aul t:
br eak;
}
br eak;
case vchr RrcKeyRel ease:
/* remocon key has just been rel eased */
br eak;
def aul t:
br eak;

}

br eak;

Determining If Audio Remote Control Is Available

To determine if a device supports audio remote control and issues corresponding
keyDownEvent , check the setting of sony SysFt r Sysl nf oExt nRnt bitinext n
field of SonySysFt r Sysl nf oType structure obtained by using

sonySysFt r NunSys| nf oP as afeature number.

Auto-On

When a button on the remote control is pressed while the power is off, the key event of
power edOnKeyMask set to modifiers field will be generated powering a device on.
However, the screen will not light up and auto-off timer will not be reset’.

So, if your application needs to turn on the power of both adevice and its screen at the
sametime, call Evt Reset Aut oOf f Ti mer () API; or if you want to turn the power on
only when a particur button on the remote control is pressed, call

Evt Reset Aut oOf f Ti mer () API as needed.

Application of Remote Control Interface

A driver loaded into the CLIE™ doesn’t assume an attached audio remote control alone.
So the A/D values obtained from physical interface through remote control aren’t
converted to the fixed variables such as play and stop. They are stored in the event as is.

1 Some devices may turn on the screen as the remote-control button is pressed, however, that will be modified
soon following the spec of this manual.
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That's why, other remote controls, even though not provided by Sony, are able to connect
with the CLIE™ (only if they meet the regirements of hardware.).

The applicable possibility extends wider like games, if aremote control to generate A/D
value segmented into narrower range is devel oped and an application to interpret those
values directly is provided to the user. However, the A/D values must be output as the
table shown Virtual Key to be compatible with the application that assumes the standard
|oaded audio remote control.
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5
Hold

Hold provides functions of key lock and L CD-off.

If the power is on, Hold function hel ps to conserve battery power because the LCD turns
off and protects malfunctions by inadvertent key-pressing. If the power is off, the Hold
function specifies the key lock alone.

This section explains the specifications of the Hold function.

Hold User Interface

Turn on and off

Slide the tab up and down, where located on the left side' of the CLIE™. Upward side
turns on and downward turns off. This could perform at any time you like, regardless of
the power mode and any performing applications. When diding upward, it activates after
the message of Hold on the display. On the other hand, when dliding downward, it's
released without any message.

Below are the cases that the Hold doesn’'t work shortly after upward tab dide. It will work
after these procedures:

» After Memory Stick mediainsertion during file system recognition.
» Formatting the Memory Stick media.

» Some object, like button, is being tapped on the Graffiti area or in the display by
stylus.

* Thesystemisin progress, showing message like “ Please wait for awhile’.

Hold on spec

Below is a chart to show the performance of each function. (O isvalid, X isinvalid, - is
originaly invalid, regardless of the Hold mode.)

1t may change with devices.
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Power LCD Button Pen Audio LED
Remo-
Power | Appl Jog Cradle con
ON X X X X 0] X 0] 0]
OFF - X X - o - o -

If you perform Hold on, while the power is on, the performing applications keep working
even though invisible on the LCD display. In general, it's not necessary for the application
to check whether adeviceisHold on.

The Hold isfully independent of the auto shut-off. Thus, the power automatically shuts off
regardless of the Hold mode (if the auto shut-off has been set before).

Application Interface

Getting current Hold status

Basically, the Hold function has only to do with an user interface. However, some
interfaces are available for application to let it obtain relevant information. One use of this
is plot suspension. By this, power consumption reduces and the response rate of remote
control speeds up when Hold is enabled.

Here isthe code that gets current Hold status from Feature. The value changesin real time.

#i ncl ude <SonyCLI E. h>

SonySysFt r Sysl nf oP i nf oP;
i f(!FtrGet(sonySysFtrCreator, sonySysFtrNunSysl nfoP,
(Unt32 *)& nfoP)) {
if (infoP) {
if (infoP->status & sonySysFtr SyslnfoStatusHol dOn)) ({
/* Hold is ON (active) */
} else {
/[* Hold is OFF (not active) */

} else {
/* somet hi ng wong, maybe not CLIE */
}
}

Obtained pointer remains unchanged unless a deviceis reset.
An application should not write in the areaindicated by the pointer.
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Receiving change in Hold status

Everytime Hold isturned ON or OFF, sonySysNot i f yHol dSt at usChangeEvent
Notificationisissued. hol dOn field tellswhether Hold is ON or Off: If true, itisactive; if
false, itisnot.

Lock field indicates the locked feature when Hold is ON (Note that the present sytem
setsKey (sonySysNot i f yHol dLockKey), Pen(sonySysNot i f yHol dLockPen),
and Screen (LCD) (sonySysNot i f yHol dLockScr een) to 1 (Lock).

These codes register and process received Notification, respectively.

Registering received Notification

#i ncl ude <SonyCLI E. h>
U nt 16 car dNo;
Local | D dbl D;
DnSear chSt at eType st at e;
DnGet Next Dat abaseByTypeCreat or (true, &state,
myType, nmyCreator, true, &cardNo, &dblD);
SysNot i f yRegi st er(cardNo, dblD,
sonySysNot i f yHol dSt at usChangeEvent ,
PrvHol dNoti fi cati onHandl er, sysNotifyNormal Priority,
(void *)anyP);

Processing received Notification

static Err PrvHol dNotifi cati onHandl er (SysNoti f yPar anType
*not i f yPar ansP)
{
i f (notifyParansP->broadcaster !=
sonySysNot i f yBr oadcast er Code)
return errNone,;
if (((SonySysNotifyHol dSt at usChangeDet ai | sP)
(noti fyParansP->notifyDetail sP))->hol dOn) {
/* Hold is about to be ON */
} else {
/* Hold is about to be OFF */

}

Notification will be issued immediately after the Hold switch is turned on or off. So, an
application receives ON Noatification after enabled Hold is known to the user (that is,
when “Hold” is displayed on LCD).

Notification isissued only when CLIE™ is powered. This means the switching during the
power-off will not affect Hold status. Thus, ON and OFF Noatifications are not necessarily
issued in pairs.
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Note

Determining If Function Is Available
To defermine if the system offers the hold function, see “Availability of functions”.
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6

Memory Stick® File
System*

Onthe CLIE™, Memory Stick is available as an expansion memory slot.
An application is accessible to the file of Memory Stick media using provided API.

File System Format

Logical Format

Onthe Memory Stick media, logical format is MS-DOS compatible format defined on the
Memory stick format specification. However, it's recognized as virtua file system (VFS)
for the application.

Directory structure

Thereis adefinition of file name and storing position in the memory stick file system so
that users can handle the Memory Stick media and store the file easily.
The directory structure is defined below.

(root) PALM Programs

Backup

Basically, only pre-assigned directories should be placed under the ROOT directory. The
files should not be placed under the ROOT directory immediately since they have a
specific one to be stored according to the format.

L Itis equivalent to Expansion Manager and VFS Manager supported by Palm OS 4.0, and is compatible with
these.

Programmer's Companion for Sony CLIE™ Handheld 53



Memory Stick® File System

File System Format

/(Root)

PALM

Programs

Backup

Pass name

File name

Volume name

The use of each directory

The volume of file system is mounted.

This directory is exclusive for the use of Palm OS and applications.
In general, the application shouldn’t place files immediately under this directory.

This Directory isfor the exclusive use of applications.
Normally, it creates subdirectory for each application to store those respective application
files.

This directory is exclusive for the use of SY STEM BACKUP and RESTORE of
PamOS®.
The application access to this directory is forbidden.

Name Specification

Specify absolute path name to access afilein Memory Stick media. “.” (current directory)
and “..” (parent directory) cannot be used.

To delimit each directory, ‘/’ is used.

The path name must be terminated by NULL.

The length of the path name should be within 255 charactersincluding NULL and the
directory’s delimiters.

CP932 character set can be used, but excludes those indicated bel ow.

* ASCII characters forbidden to use
* < > ?2 0\

The file name string must be within 255-byte characters. (excludes NULL)

It has the same restriction as file name.

Volume and Slot

Memory Stick file system can be accessible by being fixed into the system (Being
mounted). The entire mounted file system is called Volume that is given a volume
reference number. An application calls API by specifying the volume number.

The hole to insert the Memory Stick media on the device calls Slot and the physical
medium attachment to insert the slot calls Card. Slot has a Slot reference number to
identify the card existence easily. However, the application doesn’'t need to be aware of the
slot condition.
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File System Notification

Event
Notification event isissued when inserting and removing the Memory Stick media.

sysNotifyCardIinsertedEvent

Issued when the Memory Stick is inserted to the CLIE™.
Memory Stick dlot reference number can be obtained fromnot i f yDet ai | sPwhichis
aparameter of SysNot i f yPar amlype argument passed in to Notification Handler.

sysNotifyCardRemovedEvent

I ssued when Memory Stick is removed from the CLIE™,

The Memory Stick slot reference number can be obtained fromnot i f yDet ai | sP
which is aparameter of SysNot i f yPar anilype argument passed in to Notification
Handler.

sysNotifyVolumeMountedEvent

Issued when Memory Stick file system is mounted by the system correctly.

TheNot i f yDet ai | sP parameter of SysNot i f yPar anilype argument passed in to
Notification Handler function can be casted to VFSAnyMount Par anTTypePt r. Thus,
VolRefNum and mountclass(‘ libs’) of the mounted volume can be passed to the
Notification Handler.

sysNotifyVolumeUnmountedEvent

Issued when Memory Stick file system is unmounted from the system.

TheNot i f yDet ai | sP parameter of SysNot i f yPar anilype argument passed in to
Notification Handler function can be casted to VFSAny Mount Par aniTypePt r. Thus,
VolRefNum and mountclass(‘libs’) of the mounted volume can be passed to the
Notification Handler.

The sequence of event issuing

The explanations are given below for the sequence of issuing each notification when the
volume is mounted and unmounted.

Memory Stick Media Insertion

1. When aMemory Stick mediaisinserted into the handheld expansion slot, the
system instructs Expansion Manager that a card has been inserted through a slot
driver.

2. Expansion Manager broadcastssysNot i f yCar dl nsert edEvent through
Notification Manager.

3. Each Notification Handler for sysNot i f yCar dl nsert edEvent iscalled.

Programmer's Companion for Sony CLIE™ Handheld 55



Memory Stick® File System

File System Notification

8.

Expansion Manager receivessysNot i f yCar dl nsert edEvent inthe
lowest priority and precedes mounting at step 5 and below unless
expHandl edVol une inthesysNot i fi yPar anTType. handl ed fieldis 1.

Expansion Manager checks the Memory Stick mediawhether it's aright storage
card through a dlot driver.

If it's determined as a right one, Expansion Manager mounts the Memory Stick
File system to VFS Manager.

If mounting succeeds, VFSMgr broadcasts

sysNot i f yVol umeMount edEvent through Notification Manager.

If it fails, VFSVol uneFor nat iscaled. It givesadialog to ask user whether to
format the memory stick or not.

If the user chooses to format then the formatting is successfully complete, after
sysNot i f yVol uneMount edEvent will be broadcasted again through
Notification Manager.

Memory Stick file system isn’t mounted if user cancel the format procedure.

The notification handler for sysNot i f yVol uneMount edEvent iscalled.

Memory Stick Media Removal

1

2.

6.
7.

When the Memory Stick mediais removed from the handheld expansion dlot, the
system instructs Expansion Manager that a card has been removed.

Expansion Manager issuessysNot i f yCar dRenpbvedEvent through
Notification Manager.

Expansion Manager receives sysNot i f yCar dRenovedEvent inthe
highest priority. 1f the Memory Stick file system is mounted, unmounting is
proceeded at step 7 and below. If not mounted, the procedure below will be
executed.

Expansion Manager precedes unmounting with VFS Manager.

If unmounting succeeds, system issues
sysNot i f yVol uneUnnount edEvent though Notification Manager.

Notification handler is called for sysNot i f yVol umeUnnount edEvent .
Notification handler is called for sysNot i f yCar dRenbvedEvent .

handled Field

SysNot i f yPar anilfype. handl ed field isdefined by Boolean. However, four
notifications connected to Memory Stick file system, are handled as bit field for the
cooperative work with expansion manager, associating system and application.

The following Bit fields are defined now.

expHandl edVol une

Useincaseof sysNoti f yCar dl nsert edEvent and

sysNot i f yCar dRenovedEvent .

If specified ( 1) , Expansion Manager doesn’t call VFS Manager for the
procedure of mount and unmount of the file system.

For instance, Specify it if you would like to mount the file system that’s not
supported by OS.
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vf sHandl edUl AppSwi t ch.

Useincaseof sysNot i f yVol uneMount edEvent and

sysNot i f yVol uneUnnount edEvent .

If specified, system, system with the function of activating application, and
associating application won't switch over to application. For instance, specify
this bit when you would like to activate the application automatically, which
reads the user’ s original activating script and storesit in the assigned directory.

Handling Instructions for Notification

If afileisformatted during the mounting of the file system,
sysNot i f yVol umeUnnount edEvent and
sysNot i f yVol uneMount edEvent will occur to cancel the mounting.

Notification will not be sent in some cases. Here are some of those cases:
— Logical fileformat in the MSis not right.
— The CLIE™ needs battery charging
— Memory capacity is not enough to handle mount processing.

To register for notification using SysNot i f yRegi st er () API, we
recommend to set the priority as below:

— If youwant to receiveit only when an applicaiton is normally started (started
using sysAppLaunchCndNor mal Launch) set
sysNoti fyNornmal Priority.

— If you want to receive it also for background processing, set a value larger
thansysNot i fyNormal Priority.

If the Memory Stick mediaisinserted or removed when the power is off, the
notification will be issued but the screen (LCD) will not light up. If you want to
explicitly notify the user the change of plot, let the power on by using

Evt Reset Aut oOf f Ti nmer () API.

If you want to run another application in the reception handlers,

SysNot i f yVol uneMbunt edEvent or

sysNot i f yVol umeUnnount edEvent , SysUl AppSwi t ch() should not
be called directly, or the succeeding handlers may not be executed.

Inthat case, vf sHandl edUl AppSwi t ch isset inthe reception handler. Then,
user-defined notification will beissued by using

SysNot i f yBr oadcast Def er r ed() to go through handler processing.
Lastly, call SysUl AppSwi t ch() API inthe reception handler for the user-
defined notification.

Notification Handler issued using SysNot i f yBr oadcast Def er r ed() will
be executed, but those issued by SysUl AppSwi t ch() will not.

File System API

Both VFS (Virtual File System) manager and Expansion Manager provide Memory Stick
File System API.
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Data Structure
FileInfoType
typedef struct FilelnfoTag{
Unt32 attributes;
Char *naneP;
U nt16 naneBuflLen;
} FilelnfoType, *FilelnfoPtr;
Field descriptions attributes Attributes of file: including read-only, system file, directory,
and archive.
naneP Pointer to the buffer that receives a name of file or directory as
VFSDi r Ent r yEnuner at e() isexecuted.
naneBuf Len Buffer size of nameP(Number of bytes).
VESAnyMountParamType
typedef struct VFSAnyMunt Paranilag {
U ntl16 vol Ref Num
U ntl6 reserved,
U nt32 nountd ass;
} VFSAnyMunt Par anilype;
Field descriptions vol Ref Num Volume reference number.
reserved Reserved.
mount Cl ass Mount class. Indicates a class of file system.
VESSlotMountParamType
typedef struct VFSSI ot Mount ParanmTag {
VFSAnyMount Par aniType vf sMount Par am
U nt1l6 sl otLi bRef Num
U nt16 sl ot Ref Num
} VFSSI ot Mount Par amTy pe;
Field descriptions vf sMbunt Par am VFSAnyMount Par anly pe (See the descriptions given
above.)
sl ot Li bRef Num Slot library reference number
sl ot Ref Num Slot reference number

VolumelnfoType

typedef struct Vol unel nf oTag{
Unt32 attributes;
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Field descriptions

Field descriptions

Ul nt 32
Ul nt 32
Ul nt 32
U nt 16
U nt 16
Ul nt 32
Ul nt 32

f sType;
fsCreator;
mount C ass;

sl ot Li bRef Num
sl ot Ref Num
medi aType;
reserved;

} Vol unel nf oType, *Vol unel nfoPtr;

attributes
fsType
fsCreator
mount C ass

sl ot Li bRef Num
sl ot Ref Num
medi aType

reserved

Volume attributes: read-only, hidden.

A type of file system (ex. FAT file system).

Creator ID of file system library.

Mount class.

Reference number of slot library.

Slot reference number.

Mediatype. Indicates type of acard (ex. Memory Stick)

Reserved.

ExpCardinfoType

typedef struct ExpCardlnfoTag {
U nt32 capabilityFl ags;

Char
Char

manuf act urer St r[ expCar dl nf oSt ri ngMaxLen+1] ;
product St r[ expCardl nf oStri ngMaxLen+1];

Char devi ced assStr[ expCardl nfoStri ngMaxLen+1] ;
Char devi ceUni quel DSt r [ expCar dl nf oSt ri ngMaxLen+1] ;

} ExpCar dI nf

oType, *ExpCardlnfoPtr;

capabirityFl ags Flag of card information. Indicates free space available,

manuf act ureStr
product Str

devi ced assStr

reading and writing capabilities.
Name of manufacturer.
Name of product.

Classification of product.

devi ceUni quel DSt r  Unique ID of product.

Constants

Error codes
expEr r Unsuppor

of Expansion Manager

t edOperation
Unsupported or undefined opcode and/or creator.
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expEr r Not EnoughPower

The required power is not available.

expEr r Car dNot Pr esent

No Memory Stick mediais present.

expErrlnval i dSI ot Ref Nunber

Slot reference number is bad.

expErr Sl ot Deal | ocat ed

Slot reference number iswithin valid range, but has been
deallocated.

expEr r Car dNoSect or ReadWi t e

expErr Car dReadOnl y

The Memory Stick media does not support the SlotDriver
block read/write API.

The Memory Stick mediadoes support R/'W API but thecard is
read only.

expEr r Car dBadSect or

The Memory Stick media does support R/W API but the sector
is bad.

expEr r Car dPr ot ect edSect or

expEr r Not Open

expErrStill Open

The Memory Stick media does support R/W API but the sector
is copyright protected.

Memory Stick File System library or Memory Stick slot driver
library has not been opened.

Memory Stick File System library or Memory Stick slot driver
library is still open.

expEr r Uni npl enent ed

This APl is unimplemented.

expEr r Enuner ati onEnpty

No values remaining to enumerate.

Error codes of VFS Manager
vf sErrBuf fer Overfl ow

The buffer passed in istoo small.

vfsErrFil eGeneri c Generd fileerror.

vf sErr Fi | eBadRef

Thefileref isinvalid (has been closed, or was not obtained
from VFSFileOpen()).

visErrFileStill Qpen

Returned from VFSFileDelete if the fileis still open.

visErrFi | ePer m ssi onDeni ed

Cannot execute this API.
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Purpose
Prototype

Parameters

Result

vfsErrFil eAl readyExi sts
A file with this name already existsin thislocation.

vfsErrFi| eEOF File pointer is at the end of file.

vfsErrFil eNot Found
File was not found at the specified path.

vf sErr Vol unreBadRef
The volume reference number isinvalid.

vfsErrVol umeStil | Mount ed
Returned from FSVolumeFormat if the volumeiis still
mounted.

vf sErr NoFi | eSystem
No installed filesystem supports this operation.
(It might be returned if volume reference number or file
reference number isinvalid.)

vf sErr BadDat a Corrupted file data vfsErrDirNotEmpty
Cannot delete a non-empty directory.

vf sErr BadNane Invalid filename, path, or volume label.
vfsErrVol umeFul | Not enough space left in volume.

vf sErr Uni npl emrent ed
Thiscall is not implemented.

vfsErrNot ADi rectory
This operation requires a directory.

visErrlsAD rectory
This operation requires afile, not adirectory.

Vf sErrDirectoryNot Found
The path leading up to the new file does not exist.

File Stream APIs
VFSFileCreate

Generates new files.

Err VFSFileCreate( U nt16 vol Ref Num const Char *pat hNanmeP)

-> vol Ref Num Volume reference number
-> pat hNaneP Absolute full path name for the newly created file.
err None

expEr r Not Open
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visErrFil eGeneric

vf sEr r Vol unreBadRef

vf sErr NoFi | eSystem
visErrFil eAl readyExi sts
vf sErr BadNane

vf sErr Vol umeFul |

vf sErrDirectoryNot Found
etc.

Comments Only creates the file and it is not opened.
Prepares the directory in advance before creating thefile.

VFSFileOpen
Purpose OPEN thefile or directory.

Prototype Err VFSFileOpen(U nt16 vol Ref Num const Char *pat hNanmeP,
U nt16 openhMde, FileRef *fil eRefP)

Parameters -> vol Ref Num Volume reference number.
-> pat hNaneP Absolute full path name of file or directory.
It must not be NULL.
-> openhode Specify open mode as follows (See VFSMr . h),

#defi ne vfsModeExcl usi ve

/1 do not let anyone el se open it
#def i ne vfswvbdeRead // open for read access
#defi ne vfsMbdeWite // open for wite access, inplies
excl usi ve
#defi ne vfsModeReadWite

/1 open for read/wite access

<- fileRefP The opened file reference.

Result err None
expEr r Not Open
expErr Car dReadOnl y
vfsErrFil eGeneric
vf sEr r Vol unreBadRef
vf sErr NoFi | eSyst em
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Comments

Purpose
Prototype
Parameters

Result

Purpose

Prototype

Parameters

vf sErr Fi | ePernm ssi onDeni ed
File cannot be opened (because the same file has been opened
in vfsModeExclusive, for instance).

vfsErr Fi | eNot Found
vf sEr r BadNane
etc.

openMbde isapplicable in the case of file open, but not directory open.
visErrFil ePerm ssi onDeni ed will bereturned in two cases.

1. If afile has already been opened with the openMbde parameter set to
vf sMbdeExcl usi ve, and you try to open the samefile.

2. If thefile has aready been opened with the openMbde set to some value other
thanvf sMbdeExcl usi ve, and you try to open the same file with
vf sMbdeExcl usi ve.

VFESFileClose
Closing afile or directory.
Err VFSFil eC ose(FileRef fileRef)
-> fil eRef File reference number returned from VFSFi | eOpen() .

err None

expEr r Not Open
vfErrFil eGeneric

vf sErr Fi | eBadRef

vf sErr NoFi | eSystem
etc.

VFSFileReadData

Read the contents of the opened file to data storage based chunk (record or resource) in
storage heap.

Err VFSFi |l eReadDat a(Fil eRef fileRef, U nt32 nunBytes, void
*pbuf BaseP, Ul nt32 offset, U nt32 *nunBytesReadP)

-> fil eRef File reference number returned from VFSFi | eOpen.
-> nunBytes Number of read byte
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Result

Comments

Purpose

Prototype

Parameters

-> buf BaseP Pointer to destination chunk in storage heap for READ data.
This must be avalid pointer that is returned by MemoryMgr.
This must be the beginning of the chunk.

-> of fset Offset in bytes from destination buffer’s base pointer
(bufBaseP)

<-  nunByt esReadP
Pointer to the number of bytes actually read.
If it is not necessary to get this value, set to NULL.

err None

expEr r Not Open
vfsErrFil eGeneric
vf sErr Fi | eBadRef

visErrFi | ePer m ssi onDeni ed
Forbidden access to File READ. When thisvalueis returned,
openMbde is not appropriate.

vfsSErrFi | eECF

vf sErr NoFi | eSyst em
visErrl sADi rectory
€etc.

When opening afileto read data, specify * vf sMbdeRead’ or

‘vf sMbdeReadW it e’ asopenhbde.

When internal filePointer reaches at the end of file (EOF), this API has read data until
EOF and returns‘ vf sErr Fi | eECF’ . If * NunByt esReadP’ isnon-NULL, thisAPI
returns the actual read bytes as a result.

This APl is applicableto thefile, not the directory.

VFSFileRead

Read data from afile into a dynamic heap (or any writable memory).

Err VFSFileRead (FileRef fileRef, U nt32 nunBytes, void
*puf P, Ul nt32 *nunByt esReadP)

-> fil eRef File reference number returned from VFSFi | eOpen.
-> nunBytes The number of bytesto read

-> bufP Pointer to destination buffer in dynamic Heap for the READ
data.
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Result

Comments

Purpose

Prototype

Parameters

Result

<-  nunByt esReadP
Pointer to the number of bytes actually read.
If it is not necessary to get thisvalue, set to NULL.

err None

expEr r Not Open
visErrFil eGeneric
vf sErr Fi | eBadRef

vifsErrFil ePerm ssi onDeni ed
openMode is not appropriate.

vfisErrFil eECF

vsf Err NoFi | eSyst em
visErrl sADi rectory
etc.

When opening afileto read data, specify * vf sMbdeRead’ or

‘vf sMbdeReadW i t e” asopenhbde.

When internal filePointer reaches at the end of file (EOF), this API has read data until
EOF and returns‘ vf sErr Fi | eECF . If * NunByt esReadP’ isnon-NULL, thisAPI
returns the actual read bytes as a result.

This API appliesto thefile, not the directory.

VFESFileWrite
WRITE datato an open file.

Err VFSFileWite(FileRef fileRef, U nt32 nunBytes,
const void *dataP, U nt32 *nunBytesWittenP)

-> fil eRef File reference number returned from VFSFi | eQpen() .
-> nunBytes The number of bytesto write.
-> dataP Pointer to data to write.

<- nunBytesWittenP
Set to the nunber of bytes actually written on return if non-
NULL.
If it is not necessary to get thisvalue, set NULL.

err None
expEr r Not Open
expErr Car dReadOnl y
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visErrFil eGeneric
vf sErr Fi | eBadRef

vfsErrFi |l ePern ssi onDeni ed
Attributes of File are ReadOnly, or openMode is inappropriate.

vf sErr NoFi | eSystem
visErrlsADi rectory
vf sErr Vol umeFul |
etc.

Comments When opening afile to write data to, specify either ‘vf sModeW it e’ or
‘vf sMbdeReadW it e’ asopenhbde.
This API appliesto thefile, not the directory.

VFSFileDelete

Purpose Delete a closed file or directory.
Prototype Err VFSFileDel ete(U nt16 vol Ref Num const Char *pat hNanmeP)

Parameters -> vol Ref Num Volume reference number returned from VFSFi | eOpen() .
-> pat hNaneP Full path of thefile or directory to be deleted

Resul t err None
expEr r Not Open
visErrFil eGeneric
visErrFileStill Open

visErrFi | ePer m ssi onDeni ed
Attributes of File are ReadOnly.

vf sErr Fi | eNot Found
vf sErr Vol umeBadRef
vf sErr NoFi | eSystem
vf sErrDi r Not Enpt y
vf sErr BadNane

etc.

Comments When this APl is called, the file or the directory to be deleted must be closed.
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Purpose

Prototype

Parameters

Result

Comments

VESFileRename

Rename a closed file or directory.

Err VFSFi | eRename( Ul nt 16 vol Ref Num const Char *pat hNaneP,
const Char * newNaneP)

-> vol Ref Num Volume reference number.
-> pat hNaneP Full path of the file or directory to be renamed.
-> newNaneP New file name only (not the full path).

err None

expEr r Not Open
expErr Car dReadOnl y
visErrFil eGeneric
visErrFileStill Open

visErrFi | ePer m ssi onDeni ed
Attributes of file are ReadOnly.

visErrFil eAl readyExi sts
vf sErr Fi | eNot Found

vf sErr Vol umeBadRef
vfsErr NoFi | eSystem

vf sErr BadNane

vf sErr Vol umeFul |

etc.

When this APl is called, the file or the directory to be renamed must be closed.
Renaming afile does not change its directory where it is located.
EX)

VFSFi | eRenane(vol Ref Numy “/ pal nf prograns/test”,
“renane”);
“/ pal m prograns/test” changesto“/ pal nf progr ans/r enane”
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VESFileSeek

Purpose Set the position of file pointer within an open file.

Prototype Err VFSFileSeek( FileRef fileRef, FileOrigin origin, Int32

of f set)
Parameters -> fil eRef File reference number returned from VFSFi | eOpen.
-> origin Origin to use when calculating new position from the offset
AssignFi | eOri gi n constant.
-> of fset Offset from the origin to set the new position in the file.

It can be set as positive (forward) or negative (backward).

Result  err None
sysErr Parankrr Originisimproper.
expEr r Not Open
vf sErrFi | eBadRef
vfsErrFi| eEOF
vf sErr NoFi | eSystem
visErrl sAD rectory
etc.

Comments When offset is set to a negative value and the result of the new position becomes negative,
the actual position isthe beginning of file.
When offset is set to a positive value and the result of the new position exceeds the end of
thefile, the actual position isthe end of file.
This APl is applied to thefile, not the directory.

VFSFileEOF
Purpose Get the status of End-Of-File of an open file.
Prototype Err VFSFil eECF( FileRef fil eRef)
Parameters -> fil eRef File reference number returned from VFSFi | eOpen.

Result err None
expEr r Not Open
vfsErrFi| eEOF
vf sErr Fi | eBadRef
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vf sErr NoFi | eSystem
visErrl sADi rectory
€etc.

Comments This APl is applied to thefile, not the directory.

VFSFileTell

Purpose Get current position of the file pointer within an open file.
Prototype Err VFSFileTell (FileRef fileRef, U nt32 *fil ePosP)

Parameters -> fil eRef File reference number returned from VFSFi | eOpen.

<- filePosP Pointer to the present position of thefile.

Result err None
expEr r Not Open
vf sErr Fi | eBadRef
vfsErr NoFi | eSystem
visErrlsAD rectory
etc.

VFESFileAttributesGet

Purpose Obtain the file attributes of an open file or directory.

Prototype Err VFSFileAttributesGet( FileRef fileRef, U nt32
*attributesP)

Parameters -> fil eRef File reference number returned from VFSFi | eOpen.

<- attributesP  Pointertofileor directory attributes (See VFSMyr . h)
ObtainedasFi | eAttri but es constant.

Result  errNone
expEr r Not Open
vf sErr Fi | eBadRef
vf sErr NoFi | eSystem
etc.
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VFSFileAttributesSet
Purpose Change the attributes of an open file or directory.
Prototype Err VFSFileAttributesSet(FileRef fileRef, Unt32 attributes)
Parameters -> fil eRef File reference number returned from VFSFi | eOpen.
-> attributes Thefile attribute to set to the file.
(Referto VFSFi | eAt tri but esCet)
Result err None
sysErr Param The specified attributes are inappropriate.
expEr r Not Open
expErr Car dReadOnl y
visErrFil eGeneric
vf sErrFi | eBadRef
vf sErr NoFi | eSyst em
etc.

Comments File attributes can be changed to read only, hidden, system, or archive attributes.
However, this function should not be used to change directory (f sSAt t ri bDi r ect ory)
or volume label (f sAt t ri bVol unelLabel ) attributes. If it is necessary to change the
directory or volume label attributes, use VFSDI r Cr eat e or VFSVol uneSet Label .
VFSFileDateGet

Purpose Obtain the dates of an open file or directory.
Prototype Err VFSFil eDateCGet (Fil eRef fileRef, U nt16 whichDate, Ul nt32
*dat eP)
Parameters -> fil eRef File reference number returned from VFSFi | eOpen.
-> whi chbDat e Specifies which date to get. (See VFSMgr.h.)
Assign Fi | eDat e constant.
<- dateP Pointer to dates data.
Date represented by seconds counting since 1/1/1904
represents date.
Result err None

sysErr Parankrr The date isinappropriate.
expEr r Not Open
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Purpose

Prototype

Parameters

Result

Purpose
Prototype

Parameters

Result

vf sErr Fi | eBadRef
vf sErr NoFi | eSystem
etc.

VESFileDateSet

Change the dates of an open file or directory.

Err VFSFileDateSet( FileRef fileRef, U nt32 whichbDate,
U nt 32 date)

-> fil eRef File reference number returned from VFSFi | eOpen.
-> whi chbDat e Specifies which date to set. (See VFSFi | eDat eCet .)
-> date Contains the date to set.

Represented by seconds counting since 1/1/1904.

err None

sysErr Parankrr whichDate is inappropriate.
expEr r Not Open

vfsErrFil eGeneric

vf sErr Fi | eBadRef

vfsErrFil ePerm ssi onDeni ed

File attribute is ReadOnly.

vfsErr NoFi | eSystem

etc.

VESFileSize

Obtain the size of an open file.

Err VFSFileSize(FileRef fileRef, Unt32 *fileSizeP)

-> fil eRef File reference number returned from VFSFi | eOpen.
<- fileSizeP Pointer to file size.
err None

expEr r Not Open
vf sErr NoFi | eSystem
vf skErrFi | eBadRef
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vfsErrl sADi rectory
€etc.

Comments This APl is applied to thefile, not the directory.

VFSFileResize

Purpose Change the size of an open file.
Prototype Err VFSFil eResize(FileRef fileRef, U nt32 newSi ze)

Parameters -> fil eRef File reference number returned from VFSFi | eOpen.

-> newsi ze The desired new size of thefile.
The new size can be larger or smaller than the current file size.

Result err None
expEr r Not Open
visErrFil eGeneric
vf sErr Fi | eBadRef

vf sErr Fi | ePer ni ssi onDeni ed
File attribute is ReadOnly, or openMode is inappropriate.

vf sErr NoFi | eSystem
vf sErr Vol uneFul |
visErrl sADi rectory
€etc.
Comments Specifiesvf sFi | eWiteorvfsFil eReadW it e when opening thefile.
This APl is applied to thefile, not the directory.

It doesn’t have to execute VFSF i | eResi ze specifically because file resizes
automatically when executing VFSfi | eWi te.

Directory APIs
VFSDirCreate

Purpose Create a new directory.
Prototype Err VFSDirCreate(U nt16 vol Ref Num const Char *di r NaneP)

Parameters -> vol Ref Num Volume reference number.
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-> di r NameP Full path to the directory to be created.
Result err None

expEr r Not Open

expEr r Car dReadOnl y

vfsErrFil eGeneric

visErrFil eAl readyExi sts

vf sErr Vol umeBadRef

vf sErr NoFi | eSystem

vf sErr Vol umreFul |

vf sErr BadNane

etc.

VESDirEntryEnumerate

Purpose Enumerate the entries in the given directory.
Prototype Err VFSDi rEntryEnunerate(Fil eRef dirRef, U nt32
*dirEntrylteratorP, FilelnfoType *infoP)
Parameters -> di r Ref Reference number returned from VFSFi | eOpen.

<-> dirEntrylteratorP
Set the Pointer to the last enumerated directory entry.
The Pointer to the next directory entry is returned.

<- infoP The pointer to the fileinformation (Fi | el nf oType) about
directory entry, which is specified by
dirEntrylnteratorP

Result err None

sysErr Parankrr dirEntryP isinvalid.
expEr r Not Open

expEr r Enuner ati onEnpty

vf sErrBuf f er Overfl ow

visErrFil eGeneric

vf sErrFi | eBadRef

vf sErr NoFi | eSystem

vfsErrNot ADi rectory

etc.
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Comments Before using this API, the directory to be enumerated must be opened by
VFSFi | eOpen() API.

di rEntryl t erat or Pisavariableto obtain the next directory entry. If the last
enumerated directory entry is set and this API is called, the next directory entry is
returned.

To obtain all directory entry, set expl t er at or St art and call this API to get thefirst
entry. After thefirst entry is called, call this API repeatedly by setting the returned value
until the end of directory. If expl er at or St op isreturned in this parameter, this means
al directory entries of the specified directory have been enumerated.

Return value depends on the number of directory entries as follows,

» Thereisnothing under the specified directory
Return value: expEr r Enuner at i onEnpt y
dirEntrylteratorP:explteratorStop

» Thereisonedirectory entry to be enumerated.
Return value: er r None
dirEntrylteratorP:explteratorStop

» There are more than 2 directory entries to be enumerated.
Return value: er r None
di rEntryl t er at or P: the reference to obtain the next directory entry.

Wheni nf oP- >nane isset to NULL and this APl is called, only the attributes
information isreturned asi nf oP- >at t ri but es.

When infoPis set to NULL, valid datais not returned as a result.
This API is applied to the directory, not the file.
Below are example codes to enumerate directory entries.

Fil el nfoType i nfo;
Unt32 dirlterator = explteratorStart;
Fi | eRef dirRef;

VFSFi | eOpen(vol Ref Num “/pal nf, vfsMbdeRead, &dirRef);

while(dirlterator !'= explteratorStop)({
i f (VFSDi rEntryEnunerate(dirRef, &dirlterator,
& nfo)) {
/[* get 1 entry */
} else {

[* error */
}
}
VFSFi | ed ose(dirRef);
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Purpose

Prototype

Parameters

Result

Comments

Volume APIs

VESVolumeFormat

Format and mount the first volume in the specified slot.

Err VFSVol umeFornmat (UInt8 flags, U ntl6 fsLi bRef Num
VFSAnyMount Par anPt r vf sMount Par anP)

-> flags Specifies format.

-> fsLibRef Num  Specifiesthelibrary reference number of File system to format
with.

<-> VFSMbunt Par anP
The pointer to VFSAny Mount Par anType.

errNone

expEr r Unsuppor t edOper ati on
expEr r Not Open

expEr r Not EnoughPower

vf sErr Vol umeStil | Mount ed
€etc.

Whenf | ags issetto 0, Slot Native File System is chosen to format the Memory Stick. In
thiscase, f sLi bRef Numisset to 0.

To specify the library reference number of file system to format with, flagsis set to
vf sMount Fl agsUseThi sFi | eSyst emand f sLi bRef Numis set to the number.

VFSMbount Par anP is set to casted pointer to VFSSI ot Mount Par anily pe structure
variable.

For instance, it is possible to implement Volume Format as follows:

1. Application should call VFSVol unel nf o() API toget sl ot Li bRef Num
and sl ot Ref Num

2. Set the argument of VFSSI ot Mount Par anilype.

3. Usetheresult of casting vf sSl ot Mbunt Par amto
VFSAnyMount Par aniTy pe as the parameter of VFSVol uneFor mat () API.

Vol urel nf oType  vol I nfo;

VFSSI ot Mount Par amType sltivht Prm

err = VFSVol unel nf o(vol Ref Num &vol I nf o) ;

sl t Mht Prm vf sMount Par am nmount Cl ass = sysFil eTSl ot Dri ver;
sl t Mt Prm sl ot Li bRef Num = vol I nf 0. sl ot Li bRef Num
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Parameters

Result

Comments

Purpose

Prototype

Parameters

Result

sl t Mht Prm sl ot Ref Num = vol | nf o. sl ot Ref Num
vf sVol umeFor mat (0, 0, (VFSAnyMount ParanPtr) &sltwnt Prnj;

VFSVolumeEnumerate
Enumerate the volume that is mounted.

Err VFSVol umeEnunerate(Ul nt 16 *vol Ref NunP, Ul nt 32
*vol I teratorP)

<- vol Ref NunP Pointer to volume reference number.

<-> vol I teratorP Specifiespointer to the last enumerated volume.
The pointer to next volume is returned.

err None

SysPar antrr vol | t erat or Pisinvalid.
expEr r Not Open

expEr r Enuner ati onEnpty

vf sErr Vol umeBadRef

etc.

vol | t er at or Pisthe variable to enumerate the next volume. Set the last enumerated
volume and call this API, the next volume is returned.

To enumerate all volume, at first, setvol |t er at or Ptoexpl erat or St art and call
this AP, the first volume can be obtained. Subsequently, set the last obtained volume and
call this API repeatedly untill expl t er at or St op isreturned by vol | t er at or P.

VESVolumelnfo
Get information about the specified volume.

Err VFSVol unmel nfo(Ul nt 16 vol Ref Num Vol unel nf oType
*vol | nf oP)

-> vol Ref Num Volume reference number.
<-> vol I nfoP Pointer to volume information.

err None
expEr r Not Open
vf sErr Vol uneBadRef
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Purpose

Prototype

Parameters

Result

Comments

Purpose
Prototype

Parameters

vf sErr NoFi | eSystem

€etc.

In Memory File System, Vol unel nf oType isdefined as follows.

vol unel nf o.
vol unel nf o.
vol unel nf o.
vol unel nf o.
vol unel nf o.
vol unel nf o.
vol unel nf o.

attributes = 1;

fsType = fsFil esysteniype_VFAT,
fsCreator = 'MSfs';

mount Cl ass =sysFil eTSl ot Dri ver;

sl ot Li bRef Num = 5;

sl ot Nuner 1;

medi aType ExpMedi aType_MenorySti ck;

VFSVolumeLabelGet

Obtain the label of the Specified Volume.

Err VFSVol unelLabel Get (Ul nt 16 vol Ref Num Char *1abel P, U nt 16

buf Len)

-> vol Ref Num
<-> | abel P

-> puf Len

err None
expEr r Not Open

Volume reference number.
Pointer to destination volume |abel.
Specify the length of | abel P buffer.

vf sErr Buf ferOverfl ow

vf sErr Vol unreBadRef
vf sErr NoFi | eSystem

etc.

| abel Prequires Minimum 12 bytes length.

VFSVolumeLabelSet

Set volume |abel

VFSVol uneLabel

-> vol Ref Num

Set (U nt 16 vol Ref Num const Char *I| abel P)

Volume reference number.
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Result

Comments

Purpose

Prototype

Parameters

Result

Comments

-> | abel P Desired volume | abel

err None

expEr r Not Open

expEr r Car dReadOnl y
vfsErrFil eGeneric
vf sErr Vol umeBadRef
vf sErr NoFi | eSystem
vf sErr BadNane

vf sErr Vol umeFul |
etc.

For Volume label restrictions, See Name Specification.

VFSVolumeSize

Obtain the total amount of space in a volume and the amount of space that is currently
used.

Err VFSVol umeSi ze(Ul nt 16 vol Ref Num Ul nt 32 *vol uneUsedP,
U nt 32 *vol uneTot al P)

-> vol Ref Num Volume reference number.
<-> vol umeUsedP  Pointer to the amount of used space on the volume

<-> vol umeTot al P  Pointer to the total amount of space on the volume.

err None

expEr r Not Open

vf sEr r Vol unreBadRef
vf sErr NoFi | eSystem
etc.

Obtain the amount in bytes.
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Purpose

Prototype

Parameters

Result

Comments

Purpose

Prototype

Parameters

Utility APIs
VFSImportDatabaseFromFile
Import database to the storage heap from afile that is on the Memory Stick media.

Err VFSI nport Dat abaseFronfi |l e(U nt 16 vol Ref Num const Char
*pat hNameP, Ul nt 16 *cardNoP, Local | D *dbl DP)

-> vol Ref Num Volume reference number.
-> pat hNaneP Pointer to absolute full path to a source file (Memory Stick).
<- cardNop On success, pointer to card number of new database on
destination side (palm storage heap).
<- dbl DP On success, pointer to database's database ID.
err None

expEr r Not Open

vf sEr r Vol unreBadRef

vf sErr NoFi | eSystem

vf sEr r BadNane File name of a source isimproper.
etc.

Twice the space of the file itself is needed to import it to the storage heap. Pam OS 3.5
has such arestriction™.

VFSExportDatabaseToFile

Export the specified database in storage heap to afilein memory in .prc or .pdb format.

Err VFSExport Dat abaseToFil e(U nt 16 vol Ref Num const Char
*pat hNameP, Ul nt 16 cardNo, Local I D dbl D)

-> vol Ref Num Volume reference number.

-> pat hNaneP Pointer to absolute path to afile on destination side (Memory
Stick™),

-> cardNo Card number of the card where the specified source database
is.

1t will beimproved at the next release of Palm OS®.
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-> dbl D Database I D of source (Palm device side) database.

Result err None
expEr r Not Open
expEr r Car dReadOnl y
vf sErr Vol umeBadRef
vf sErr NoFi | eSystem
vf sEr r BadNane File on destination side is improper.
vf sErr Vol umreFul |
etc.

VFSFileDBGetResource

Purpose Get the database resource of the specified .prc file on the Memory Stick.

Prototype Err VFSFi | eDBGet Resource(Fil eRef fileRef, DrResType type,
DrRes| D resl D, MenHandl e *resHP)

Parameters -> fil eRef .prc file reference returned from VFSFi | eOpen.
-> type Resource type.
->reslD Resource ID.
<- resHP Handle pointer to resource data.

Result err None
expEr r Not Open
vf sErr Fi | eBadRef
vf sErr NoFi | eSystem

menEr r Not EnoughSpace
(Not enough space left in memory to store required resource.)

dnEr r Resour ceNot Found
(Specified file is not a resource database.)

sysErr Parankrr (Argument isinvalid. ResHP isNULL.)
etc.

Comments r esHP occupies a certain amount of memory on the dynamic storage heap which is
necessary to execute MenHandl eFr ee(r esHP) toreleaseit after the function call.
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Prototype

Parameters

VESFileDBInfo

Get database information of .prc or .pdb file, which specified on the Memory Stick.

VFSFi | eDBI nf o(
FileRef fileRef,
Char *naneP,

Untl6e *attributesP,

U nt16 *versionP,
Ul nt 32 *cr Dat eP,
Ul nt 32 *nodDat eP,

Ul nt 32 *bckUpDat eP,

U nt 32 *rmodNunP,

MenHandl e *appl nf oHP,
MenHandl e *sort | nf oHP,

U nt32 *typeP,
U nt32 *creatorP,

U nt 16 *nunRecor dsP)

-> fil eRef

<-> nameP

<-> attributesP

<-> versionP

<-> crDateP

<-> nodDat eP

<-> *appl nf oHP

<-> *sort!| nfoHP

<-> bckUpDat eP

<-> nmodNunP

.prc or .pdb File reference returned from VFSFi | eQpen.

Pointer to database name. Pass by 32 byte charactersto the
pointer.
Assign NULL if it is unnecessary.

Pointer to database attributes flag.
Assign NULL if it is unnecessary.

Pointer to application version number.
Assign NULL if it is unnecessary.

The date that the database was created.
Date is seconds counting since 1/1/1904 represents date.
Assign NULL if it is unnecessary.

Date that the last time databases change.
Assign NULL if it is unnecessary.

Pointer to handle of application information.
Assign NULL if it is unnecessary.

Pointer to handle of soft table.
Assign NULL if it is unnecessary.

Database backup date.
Assign NULL if it is unnecessary.

The number of times that the file has been modified, for
instance, add or delete records.
Assign NULL if it is unnecessary.
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<-> typeP Pointer returns to database type.
Assign NULL if it is unnecessary.

<-> creatorP Pointer returnsto creator ID.
Assign NULL if it is unnecessary.

<-> nunRecordsP  Pointer returnsto record number that is inside of database.
Assign NULL if it is unnecessary.

Result err None

expEr r Not Open

nmenEr r Not EnoughSpace
(Not enough space left in memory for store database header.)

vf sErr Fi | eBadRef

vf sErr NoFi | eSyst em

vf sErr BadDat a

etc.

Comments app!l nf oHP and sor t | nf oHP occupy a certain amount of memory on the dynamic
storage heap which is necessary to execute MenHand| eFr ee( r esHP) toreleaseit
after the function call.

VFSFileDBGetRecord
Purpose Get record handle and its attribute, which is specified by index from .prc and .pdb files on
Memory Stick media.
Prototype Err VFSFi | eDBGet Record(FileRef fileref, Untl6 reclndex,
MenHandl e *recHP, U nt8 *recAttrP, U nt32 *uni quel DP)
Parameters -> fil eRef .prc or .pdb File reference returned from VFSFi | eQpen
-> recl ndex Record index to be retrieved.
<- recHP Pointer returns handle to record.
Assign NULL if it is unnecessary.
<- recAttrP Pointer to record attribute.
Assign NULL if it is unnecessary.
<- uni quel DP Pointer returns ID, which specific record.
Assign NULL if it is unnecessary.
Result err None

expEr r Not Open
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menEr r EnoughSpace
(Not enough space left in memory for required record entry.)

dnEr r Not Recor dDB
thefile contains no records.

dnErr 1 ndexQut Of Range
(recIndex is stands outside the scope.)

vfsErr Fi | eBadRef
vf sErr NoFi | eSystem
etc.

Comments r esHP occupies a certain amount of memory on the dynamic storage heap which is
necessary to execute MenHandl eFr ee(r esHP) toreleaseit after the function call.

Expansion APIs

ExpCardPresent
Purpose  Verify that the Memory Stick media exists in the specified dlot.
Prototype Err ExpCardPresent (U nt16 sl ot Ref Nunber)

Parameters -> sl ot Ref Nunber Slot reference number.
This value can be obtained from VFSVol unel nf o() .

Result err None Memory Stick mediaexistsin the specified dot.
expErrlnval i dSI ot Ref Nunber
expErr Sl ot Deal | ocat ed
expEr r Not Open
expEr r Car dNot Pr esent
etc.

ExpCardinfo
Purpose Obtain expansion card information

Prototype Err ExpCardlnfo(U nt16 sl ot Ref Nunber, ExpCardlnfoType
*i nf oP)

Parameters -> s| ot Ref Nunmber Slot reference number.
This value can be obtained from VFSVol unel nf o() .
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Result

Comments

Purpose

Prototype

Parameters

Result

Comments

<- InfoP Pointer to ExpCard information.

err None

expEr r Not Open

expEr r Car dNot Pr esent
expErrlnval i dSI ot Ref Nunber
expErr Sl ot Deal | ocat ed

etc

Information about the Memory Stick mediain the slot is returned.

If capabi | it yFl ags issettoexpCapabi | i t yHasSt or age, the following
params are returned.

manuf acturerStr[]:
product Str[]:""
deviced assStr[]:"Menory Stick”
devi ceUni quel DStr[]:""

ExpSlotEnumerate
Obtain expansion slot list.

Err ExpSl ot Enunerate(U nt 16 *sl ot Ref NunP, Ul nt 16
*s|lotlteratorP)

<- sl ot Ref NunP Pointer that returns slot reference number.

<-> sl otlteratorP Pointertothelast slot.
Returns the pointer to the next slot.

err None

expErrlnval i dSI ot Ref Nunber

expErr Sl ot Deal | ocat ed

expEr r Not Open

expEr r Car dNot Pr esent

SysPar antrr (slotlteratorPisinvalid)
etc

sl ot | t er at or Pisavaliable used to obtain the next dot. Set the |ast slot obtained and
call API to get the next one.
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Note

Toobtainall dots, setexplterator Start tosl ot 1t erat or Ptocal API for the
first dot. Then, set avalue returned from the API. Repeat to call this until
explteratorStopisreturnedtosl ot lteratorP

Determining If File System Is Available

To determine if the Memory Stick file system is available, check the presence of VFS
Manager on Feature.

Here isthe sample code.

U nt 32 vfsMr Versi on;
err = FtrGet(sysFil eCVFSMgr, vfsFtrl DVersion,
&vf sMgr Ver si on) ;

if (err){
/* VFS Manager is present */;
} else {
/* VFS Manager is NOT present */;

}
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High Resolution : Sony HR Library
Screen mode and API

v

High Resolution :
Sony HR Library

The CLIE™ enables users to provide a 320 x 320 dot high-definition display that first
appeared as a Palm platform device. Applications are able to display impressively detailed
pictures.

Screen mode and API

Compatibility
mode

High resolution
mode

Existing API

High resolution
API

Glossary

This mode enables a 160 x 160 VRAM image to stretch twice its height and width to
display on a 320 x 320 LCD panel.

Thismode displaysa 320 x 320 VRAM image asit is on the LCD panel and has two ways
of drawing: high-resolution API and existing API. These two modes are usabl e at the same
time.

Existing API is adrawing with API provided PalmOS 3.5. In drawing, since OS expands
320 x 320 of the image automatically, The application allows you to program with the
existing APl as before without recognizing the hardware difference. Moreover, the
existing APl makesit possible to draw beautiful characters according to newly adopted
fonts for high-resolution. (Exception: The characters made by bitmap are displayed as
usual.)

High resolution API is API to make the best use of 320 x 320 resolution. It displays more
characters with beautiful fontsthan usual, detailed figures, and el aborated bitmap on 320 x
320 coordinate system.

High-resolution API isn't planned to achieve al the drawing function of conventional
PalmOS but is planned as an assumption to use existing API for unrealized functions such
asaform and a coordinate input using pens. Thus, in creating a high-resolution
application, we recommend you to plan it by existing API as usual then replace only the
parts which needed to be drawn elaborately with high-resolution API. This makesit easier
to keep the compatibility of a source and abinary level action among existing models and
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1. Font drawing

The characters to the display (screen) window are drawn with resolution font.
(Thisfont is newly adopted for PEG-N700C/N710C so the visibility differs
because the glyph is different from the font of PalmOS.) For the drawing of an
off-screen window, the same font is used as usual when drawing characters with
existing API.

The Object of API

isthe effective way to utilize the limited resource of Palm OS for realizing a beautiful
drawing.

Incompatibility of existing API for High Resolution

On high-resolution mode, the existing application works with few modification. Here,

explanations can be given about the difference with conventional device.

W nDr awChar
W nDr awChar s

W nDr awl nver t edChar s

W nDr awTr uncChar s

W nEr aseChar s

W nl nvert Chars

W nPai nt Char
W nPai nt Char s

Correspodance

Existing Font

High Resolution Font

st dFont (fontID:0) -> hr St dFont (fontlD:8)

bol dFont (fontID:1) -> hr Bol dFont (fontID:9)

| ar geFont (fontiD:2) -> hrLargeFont (fontID:10)
symnbol Font (fontiD:3) -> hr Synbol Font (fontID:11)
symnbol 11Font (fontiD:4) -> hr Synbol 11Font (fontlD:12)
synbol 7Font (fontiD:5) -> hr Synbol 7Font (fontID:13)
| edFont (fontID:6) -> hrLedFont (fontlD:14)
| ar geBol dFont  (fontID:7) -> hrLargeBol dFont (fontID:15)
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2. Linedrawing

When the functions for a series of WinXXXLine are valued on the screen:
Inthedirection of parallel and vertical line, the compatibility remains (Thelineis
drawn of 2 pixel thickness).

The direct line at slant isdrawn of 1 pixel thickness.

The line drawing for off-screen has not changed at all.

The Object of API

W nDr awGr ayLi ne
W nDr awLi ne

W nEr aselLi ne

W nFi || Li ne

W nl nvertLine

W nPai nt Li ne

. Pattern drawing:

On screen window, aresolution of pattern is doubled. (For GrayPettern, a
visibility is different due to its resolution.)
The Pattern drawing for off-screen has remained in the same condition.

The Object of API

W nDr awGr ayLi ne
W nDr awG ayRect angl eFr ane
W nFi | I Li ne

W nFi | | Rectangl e

. Frame drawing

When drawing a Frame with existing API on screen window, the thickness of the
line may differ depend on the types of frame. The thickness of the line is thinner
than before with RoundFrame, boldRoundFrame, and dialogFrame. (In case that
the Frame isradius>2)

The frame drawing for off screen window remains the same.

The Object of API

W nDr awRect angl eFr ane
W nDr awG ayRect angl eFr ane
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The Object of API

W nEr aseRect angl eFr anme
W nl nvert Rect angl eFr ane

W nPai nt Rect angl eFr ame

5. Rounded Rectangle

When drawing a rectangle, radius>2 with existing AP, the corner is rounded
because of the high resolution. However, drawing rectangle on the off screen
window is unchanging as usual.

6. W nCopyRect angl e

On high-resolution mode, when an existing API is used, a screen window
actually handles 320 x 320 resolution on the inside. So, when coping between
screen window and off-screen window with existing AP, the resolution has
changed over. Thus, if copying from screen to off-screen to screen, for example,
restoring a display might be difficult.

So, use W nSaveBi t s() and W nRest or eBi t s() instead of

W nCopyRect angl e in performing these procedures.

Details:

— When copying: from the screen window to off-screen with an existing AP,
the information is reduced by one-forth of its conventional size.

— From the off-screen window to screen with an existing API, the information
enlarged 4 times of its size.

— Theresolution for copying between the screen windows and the off-screen
windows has not changed at all.

— For copying with APl HRW nCopyRect angl e, the conversion of
resolution hasn't undergone.

7. Thevisibility of drawing may differ (Characters, diagonal lines and patterns)
depending on the drawing directly on the screen and the drawing on the off-
screen window first then it is copied to the screen window as the process from 1
to 6.

8. A W nGet Pi xel returns (top, left) pixel out of four pixels. (The compatibility
will remaine only among an existing API.)

9. It takes more time to transfer the data and more memory because the display data
has increased four times.

10.Forms and objects are controlled in the 160 x 160 coordinate system. In high-
resolution, the image is stretched twice its height and width to display. The
resource sizeto create is 160 x 160 at the most by Constructor provided Code
Warrior for Palm Release 6.

11.1f application font is used, the display may not work properly.
12.Applicaion, the likes of drawing on VRAM directly isn’t drawn correctly.
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High Resolution and existing API

When drawing with existing API in high-resolution mode on the screen window, the
drawing is doubled in the directions of X and Y-axes and written on the VRAM. For
example, if drawn at axes (50, 70) with W nDr awPi xel , acurrent foreground color is
set on the pixel of VRAM at (100, 140), (101, 140), (100, 141), (101, 141). However, on
high-resolution AP, it's drawn with 320 x 320 resolution. A foreground color is set only
on one pixel of VRAM at axes (50, 70) if drawn at axes (50, 70), with

HRW nDr awPi xel of high-resolution API.

This table shows corresponding high-resolution and existing APIs.

If thereisablank on high-resolution API line, use the existing API. If you handle the axes
datawith these indicated APIs, NOTE that the scale of them will be converted into the
coordinate system of 160 x 160 even in the high-resolution mode. The coordinate system

change applies only to the display window.
A high-resolution API with limitation is noted.

Table 7-1 High-resolution APIs for Window

Existing API

High-resolution API

Hand instruction for
high-resolution API

W nd i pRectangl e

HRW nCl i pRect angl e

W nCopyRect angl e

HRW nCopyRect angl e

W nCr eat eBi t mapW ndow

HRW nCr eat eBi t mapW ndow

W nCr eat ef f scr eenW ndo
w

HRW nCr eat ef f scr eenW ndow

W nCr eat eW ndow

HRW nCr eat eW ndow

Bounds setting is limited.

W nDel et eW ndow

W nDi spl ayToW ndowPt

HRW nDi spl ay ToW ndowPt

W nDr awBi t map

HRW nDr awBi t map

W nDr awChar HRW nDr awChar See “Font setting”.
W nDr awChar s HRW nDr awChar s See “Font setting”.

W nDr awGr ayLi ne

HRW nDr awGr ayLi ne

W nDr awG ayRect angl eFr a
nme

HRW nDr awGr ayRect angl eFr am

e

W nDr awl nver t edChar s

HRW nDr aw nvert edChars

See “Font setting”.

W nDr awLi ne

HRW nDr awLi ne

W nDr awPi xel

HRW nDr awPi xel

Programmer's Companion for Sony CLIE™ Handheld

93



High Resolution :
Screen mode and API

Sony HR Library

Table 7-1 High-resolution APIs for Window

W nDr awRect angl e

HRW nDr awRect angl e

W nDr awRect angl eFr ane

HRW nDr awRect angl eFr ane

W nDr awTr uncChar s HRW nDr awTr uncChar s See “Font setting”.
W nEr aseChar s HRW nEr aseChar s See “Font setting”.

W nEr aselLi ne

HRW nEr aseli ne

W nEr asePi xel

HRW nEr asePi xel

W nEr aseRect angl e

HRW nEr aseRect angl e

W nEr aseRect angl eFr ane

HRW nEr aseRect angl eFr ane

W nEr aseW ndow

W nFillLi ne

HRW nFi | | Li ne

W nFi || Rectangl e

HRW nFi | | Rect angl e

W nGet Act i veW ndow

W nGet Bi t map

WnGetdip

HRW nGetCl i p

W nGet Di spl ayExt ent

HRW nGet Di spl ayExt ent

W nGet Di spl ayW ndow

W nCGet Dr awW ndow

W nGet Fi r st W ndow

W nGCet FramesRect angl e

HRW nGCet Fr amesRect angl e

W nCGet Pattern

W nGet Pat t er nType

W nCet Pi xel

HRW nGet Pi xel

W nCGet W ndowBounds

HRW nGet W ndowBounds

W nGet W ndowExt ent

HRW nGet W ndowExt ent

W nCGet W ndowFr aneRect

HRW nGet W ndowFr aneRect

W nl ndexToRGB

W nl nvert Chars

HRW nl nvert Chars See “Font setting”.
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Table 7-1 High-resolution APIs for Window

W nl nvertLine

HRW nl nvert Li ne

W nl nvert Pi xel

HRW nl nvert Pi xel

W nl nvert Rect angl e

HRW nl nver t Rect angl e

W nl nver t Rect angl eFr ane

HRW nl nver t Rect angl eFr ane

W nhbdal

W nPai nt Bi t map

HRW nPai nt Bi t nap

W nPai nt Char HRW nPai nt Char See “Font setting”.
W nPai nt Char s HRW nPai nt Char s See “Font setting”.

W nPai nt Li ne

HRW nPai nt Li ne

W nPai nt Li nes

HRW nPai nt Li nes

W nPai nt Pi xel

HRW nPai nt Pi xel

W nPai nt Pi xel s

HRW nPai nt Pi xel s

W nPai nt Rect angl e

HRW nPai nt Rect angl e

W nPai nt Rect angl eFr ane

HRW nPai nt Rect angl eFr anme

W nPal ette

W nPopDr awsSt at e

W nPushDr awsSt at e

WnResetd ip

W nRestoreBits

HRW nRestoreBits

W nRGBTol ndex

W nSaveBits HRW nSaveBits
W nScr eenLock
W nScr eenMbde HRW nScr eenMbde Use to switch between

compatibility and high-
resolution modes.

W nScr eenUnl ock

W nScr ol | Rect angl e

HRW nScr ol | Rect angl e

W nSet Acti veW ndow
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Table 7-1 High-resolution APIs for Window

W nSet BackCol or

WnSetdip HRW nSet Cl i p Clipping rectangle setting
islimited.

W nSet Dr awivbde

W nSet Dr awW ndow

W nSet For eCol or

W nSet Patt ern

W nSet Pat t er nType

W nSet Text Col or

W nSet Under | i neMbde

W nSet W ndowBounds HRW nSet W ndowBounds Bounding rectangles
setting is limited.

W nVal i dat eHandl e

W nW ndowToDi spl ayPt HRW nW ndowToDi spl ayPt

Table 7-2 High-resolution API for Bitmap

Existing API High-resolution API Handling instruction for high-resolution API

BnmpBi t sSi ze HRBmpBi t sSi ze

BnpCol ort abl eSi ze

BrmpConpr ess Bitmap that exceeds 160 x 160 x 8 bit is not
supported.

BmpCr eat e HRBnpCr eat e

BnpDel et e

BrmpGet Bit s

BrmpGet Col ort abl e

BnpSi ze HRBMpSi ze
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Table 7-3 High-resolution API for Font

Existing API

High-resolution API Handling instruction for
high-resolution API

Fnt Aver ageChar W dt h

Fnt BaseLi ne

Fnt Char Hei ght

Fnt Char sl nW dt h

Fnt Char sWdth

Fnt Char Wdt h

Fnt Def i neFont

Fnt Descender Hei ght

Fnt Get Font

HRFnt Get Font

Fnt Get Font Ptr

Fnt Get Scr ol | Val ue

Fnt Li neHei ght

Fnt Li neW dt h

Fnt Set Font

HRFnt Set Font

Fnt W dt hToOF f set

Fnt Wor dW ap

Fnt Wor dW apRever seNLi nes

Font Sel ect

HRFont Sel ect

Thistable shows compatality of high-resolution and existing APIs with these models.
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Table 7-4 compatality of high-resolution and existing APIs with these model

High-resolution API Existing API
Conventional model NG (Fatal Error) OK
High-resolution support model HRW nScr eenMode : OK OK
In compatibility mode The other APIs: NG (Fatal Error)
High-resolution support model OK OK
In high-resolution mode (Enables distinct character display.)

Font setting

With an existing API, the fonts shown below are available. When any of these fontsis
used, the system internally doubles its resolution and allows clear character display.

Table 7-5 FontID

Name FontID

st dFont

bol dFont

| ar geFont
symnbol Font
synbol 11Font
synbol 7Font
| edFont

N~ o o0~ WON P O

| ar geBol dFont

With a high-resolution API, in addition to those shown above, 8 fonts are also usable.
To specify 16 kinds of fontsin high-resolution mode, HRFontID typeis defined instead of
the existing FontlID type.

Table 7-6 HRFontID

Name HRFontID Remark

hr Ti nyFont 0 st dFont
hr Ti nyBol dFont 1 bol dFont
hr Smal | Font 2 | ar geFont
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Table 7-6 HRFontID

hr Smal | Synbol Font 3 synbol Font
hr Smal | Synbol 11Font 4 symnbol 11Font
hr Smal | Synbol 7Font 5 synbol 7Font
hr Smal | LedFont 6 | edFont

hr Smal | Bol dFont 7 | ar geBol dFont
hr St dFont 8

hr Bol dFont 9

hr Lar geFont 10

hr Synbol Font 11

hr Synbol 11Font 12

hr Synbol 7Font 13

Hr LedFont 14

Hr Lar geBol dFont 15

High-resolution API displays the text in the original size of a specified font. Hereis an
example: When a chinese character was viewed on the display of 320 x 320 with its font
setto hr Ti nyFont (= st dFont), itssize will be 8 x 8 pixels (a quarter of the
conventional size). To display the character in the same size as the one on the conventional
device, the font should be set to one of these: HRFont | D8 to 15.

To set afont or to get a specified font on high-resolution mode, these are used:

HRFont HRFnt Get Font ( U nt16 ref Num)
HRFont HRFnt Set Font ( U nt16 ref Num HRFontID font )

When the text isto be displayed using existing API with the font set to one of these
(HRFont | D8 to 15), the actual font will be hr St dFont (HRFont | D=8).

Palm OS does not associate plotting commands with plotting attributes. For example,
when fontisset to hr Lar geBol dFont (HRFont | D = 15) in high-resolution mode
and the text is plotted first with a high-resolution API (such as HRW nDr awChar s) and
then with an existing API (such asW nDr awChar s), the font will be
hrStdFont(HRFont | D=8).

Thus, you should first set afont using HRFnt Set Font to plot text with high-resolution
API. And to plot a character with an existing API, reset afont using Fnt Set Font .
Asfor the API that gets width and height of afont, an existing API can be used also on
high-resolution mode. When plotting is done with high-resolution API, the font size will
be the one that corresponds to a 320 x 320 coordinate system; with existing AP, it will be
the one that correspondsto a 160 x 160 coordinate system.
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Drawing on an off-screen window in high-resolution
mode

Display on screen and off-screen windows

With an existing API, a screen window has a bitmap of 160 x 160. However, it will be 320
x 320 in actual use. On the other hand, an off-screen window will have a bitmap of the
specified size.

For example,

the off-screen window defined as this using existing APl will have a bitmap of 160 x 160:

wi nH = WnCreat eOf f screenW ndow 160, 160, generi cFormat,
&error);

And the one defined as this using high-resolution API will have a bitmap of 320 x 320:

wi nH = HRW nCreat ek f screenW ndow(ref Num 320, 320,
genericFormat, &error);

With exisitng API, there might be a differnce between the drawing in screen window and
off-screen window. With high-resolution API, there will be no difference.
Drawing characters

The display in the screen window will be as shown in Figure 7-1. Charactersin the left
column are drawn using the existing APl W nDr awChar s; thosein the right are drawn
with the high-resolution APl HRW nDr awChar s.

Figure 7-1

inCrawChars HEWIinDrawChars

stdFont hr TinyBoldFont
boldFont Egrlr;ﬂ:Tg;:ian
largeFont hrStdFont
largeBoldFont hrBoldFont
hrLargeFont
hrLargeBoldFon|
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Figure 7-2 shows the off-screen window (the area of 160 x 160 outlined in blue) copied
to the screen window using HRCopyRect angl e.

Figure 7-2

inCirawChars

tdFont
oldFont

argjeront
argeBoldFont

When the area outlined in blue (Figure 7-2) is copied to a screen window using
W nCopyRect angl e, the display will be as shown in Figure 7-3.

Figure 7-3

mbrawchars HRWinDrawChars

tdFont
boldFont
argeFom rTiryFont

rTinyBoldFont
JargeBoldFont rSrmallFont
rSmallBoldFon
hrstdFont

hrBoldFont
hrLargeFont
hrLargeBoldFon
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Drawing lines

Figure 7-4 showsthe figure consisting of six staight lines drawn with the existing API,
W nDr awLi ne.

Figure 7-4

Same image asFigure 7-4 isdrawn on the off-screen window as below.

Figure 7-5
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The image of 160 x 160 bounds shown in the off-screen window is copied to the screen
window with WinCopyRectangle as follow. In this case, the difference is the thickness of
the diagonal line between direct drawing on screen window and copying.

Figure 7-6

Using High resolution API

Library loading

For a high-resolution support device, the library provides high-resolution API. To utilize
thelibrary, use SysLi bFi nd to get reference No.

Example is shown below.!

#i ncl ude <SonyCLI E. h>

SonySysFtr Sysl nf oP sonySysFtr Sysl nf oP;
Err error = 0;
Err status = O;
U nt16 refNum

if ((error = FtrGet(sonySysFtrCreator,
sonySysFtr NunSysl nf oP, (Ul nt32*)&sonySysFtrSyslinfoP))) {

I In this example the device is checked whether it's the CLIE™ however there is no guarantee that the CLIE™
has long been the only device that is accessible to the High-resol ution.
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/* Not CLIE maybe not available */
} else {
i f (sonySysFtrSyslnfoP->libr & sonySysFtrSyslnfolLibrHR) {
/* HR avail able */
if ((error = SysLi bFi nd(sonySysLi bNaneHR, &ref Num)){
if (error == sysErrLibNotFound) {
/* couldn't find lib */
error = SysLiblLoad( 'libr', sonySysFileCHRLi b, & efNum);
}
}

if (lerror ) {
/* Now we can use HRIlib */

Any API isaccessible using areference No. obtained by SysLi bFi nd or

SysLi bLoad. Only high-resolution support devices can get reference No. of
“SonyHRLib". Without reference No., you cannot utilize the high-resolution API. In that
case, the display will be in compatibility mode.

To start using the high-resolution API, an application should call the function HROpen;
To exit, it should call HRO ose.

Switching screen mode

An application programmed only with an existing APl worksin compatibility mode. To
use the high-resolution mode, application needs to change the mode actively.

The two modes, the compatibility mode and the high-resolution mode, can be changed by
HRW nScr eenMode() API.

The comparison with W nScr eenMbde() APl and the situation of a change in the
screen mode by HRW nScr eenMode() API are shown below.
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Table 7-7 operation : wi nScr eenMbdeSet

W nScr eenMbde HRW nScr eenMode
width:160 width:320 width:160 width:320
height:160 height:320 height:160 height:320

compatibility compatibility invalid compatibility mode compatibility mode
mode mode ->

high-resol ution mode

high-resolution high-resolution invalid high-resolution mode  high-resolution mode
mode mode ->
compatibility mode

Table 7-8 operation : wi nScr eenMbdeSet ToDef aul ts

W nScr eenMode HRW nScr eenMbde
compatibility mode compatibility mode compatibility mode
high-resolution mode high-resolution mode high-resolution mode

->

compatibility mode

For the application that runs in high-resolution mode, set to high-resolution mode at its
startup and reset to default at exit.

When another application isto be started (using Sy s AppLaunch) when a current
application is running in high-resolution mode, you need to reset the mode to default. Set
back to high-resolution mode again when later launched application is no longer in use.

In addition, ascreenis cleared in the case of a mode change.
Examples are shown below.

Example 1: Switching from compatibility to high-resolution mode

#i ncl ude <SonyCLI E. h>

Err error;
U nt16 ref Num
U nt32 width, height, depth;

/********************************************/

[* Gets ref Nunof SonyHRLi b */

/* Refer to section 5 for details. */
/********************************************/

/********************************************/
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/* Executes Open library. */

/********************************************/

error = HROpen(ref Nunj;

if (error) {
/* error processing */
} else {

wi dth AA hrWdth; height = hrHeight;
depth = 8; /* (in color node of 256 colors) */
error = HRW nScreenMde ( refNum w nScreenhMdeSet,
&wi dt h, &height, &depth, NULL );
If ( error !'= errNone ){

/* Screen node remains unchanged. */

} else {
/* high-resol ution node */

Example 2: Switching from high-resolution mode to default screen mode/
closing library

error = HRW nScreenhbde ( ref Num
wi nScr eenModeSet ToDef aul ts, NULL, NULL, NULL, NULL );
if ( error !'= errNone ){

/* Screen nmode remains unchanged. */

} else {
/* Switched to default screen node. */

/********************************************/
/* Executes Close library. */

/********************************************/

error = HRC ose(refNum;
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High-Resolution API

Purpose

Prototype
Parameters

Result

Comments

Purpose
Prototype
Parameters

Result

Comments

Purpose
Prototype

Parameters

System API
HROpen

Start to use high-resolution library.
Set plotting mode to high-resolution mode.

Err HROpen ( U nt16 refNum
-> ref Num

Reference number of high-resolution library.

err None No error

hr Er r NoFeat ure High-resolution mode is not supported.

menEr r Not EnoughSpace
Memory isinsufficient.

Handles the process to enables the use of high-resolution library.

HRClose

End an use of high-resolution library.

Err HRC ose ( U nt16 ref Nunm

-> ref Num Reference number of high-resolution library
err None No error
hr Er r Not Open High-resolution library is not Open.
hrStill Open High-resolution library is still Open.

Handles the process to end the use of high-resolution library.

HRGetAPIVersion
Get aversion of high-resolution API.
Err HRGet APl Version( Unt16 refNum Ul nt16 *versionP )

-> ref Num Reference number of high-resolution library
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<-> versi onP Pointer to amemory that stores APl version.

err None No error.
hr Er r Not Open

hr Er r Par am

High-resolution library is not Open.

Parameter error (versionPisNULL.)

Obtains aversion of high-resolution API.

version
15 8|7 0
Major Version Minor Version

Window API

HRWinClipRectangle
Clip a specified rectangular frame to clipping region in current draw window.
void HRWnd i pRectangl e(Ul nt 16 ref Num Rectangl eType *rP)

-> ref Num Reference number of high-resolution library

<->rP Pointer to a structure of a specified rectangular frame.

Passed rectangle will be returned with it fitted into clipping
region in the draw window.

Returns nothing.

HRWinCopyRectangle
Copy arectangular region from one place to another.
voi d HRW nCopyRectangle ( U nt16 ref Num WnHandle srcWn,

W nHandl e dst Wn, Rectangl eType *srcRect, Coord destX, Coord
destY, W nDrawCOperation node)

-> ref Num Reference number of high-resolution library
-> srcWn Window from which the rectangle is copied.
When NULL, thiswill be the draw window.
-> dstWn Window to which the rectangle is copied.
When NULL, thiswill be the draw window.
-> srcRect Bounds of the region to copy.
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-> dest X Top bound of the rectangle in destination window.

-> destY L eft bound of the rectangle in destination window.

-> node The method of transfer from the source to the destination
window.

Returns nothing.

HRWinCreateBitmapWindow

Create a new off-screen window.

W nHandl e HRW nCr eat eBi t mapW ndow ( Ul nt 16 ref Num
Bi t mapType *bitmapP, U nt16 *error )

-> ref Num Reference number of high-resolution library
-> bit mapP Pointer to the bitmap which wil be associated to this window.
<- error Pointer to any error this function encounters.

If no error, returns the handle of the new window. In case of error, returns NULL.
One of the followings will be stored to errorParameter.

err None No error

sysErr Parankrr bi t mapP Parameter isinvalid. Bitmap should be
uncompressed and its pixel size be valid(1,2,4,8). Screen
bitmap is unacceptable.

sysErr NoFr eeResour ce
Memory isinsufficient to store new window structure.

HRWinCreateOffscreenWindow

Create a new off-screen window and add it to the window list.

W nHandl e HRW nCreat eOf f screenW ndow ( Ul nt 16 ref Num
Coord wi dth, Coord hei ght, W ndowrornmat Type fornat,
Untl6é *error )

-> ref Num Reference number of high-resolution library
-> width Width of the window.

-> hei ght Height of the window.

-> format Either screenFormat or genericFormat

For an off-screen window, genericFormat is generally used.

Programmer's Companion for Sony CLIE™ Handheld 109



High Resolution
High-Resolution API

: Sony HR Library

Result

Purpose

Prototype

Parameters

Result

Purpose

Prototype

Parameters

<- error Pointer to any error this function encounters.

If no error, returns a new handle of the new window. In case of error, returns NULL.
ErrorParameter stores one of the followings.
err None No error

sysErr Parankrr Either width or height parameter is NULL; current color
paletteisinvalid.

SysErr NoFr eeResour ce
Memory isinsufficient to execute this function.

menEr r Not EnoughSpace
Memory isinsufficient to execute this function.

HRWinCreateWindow

Create a new window and register it to the window list.

W nHandl e HRW nCreat eW ndow ( U nt16 ref Num Rectangl eType
*bounds, FraneType frane, Bool ean nodal, Bool ean focusabl e,
Untl6é *error )

-> ref Num Reference number of high-resolution library

-> bounds Display relative bounds of the window.
Every element of bounds
(topleft.x,topleft.y,extent. x, extent.y)
should be multiple of 2.

-> frane Type of frame around the window.

-> nodal TRUE if the window is modal.

-> focusabl e TRUE if the window can be the active window.
<- error Pointer to any error encountered by this function.

Returns a handle for the new window. In case of error, returns NULL.

HRWinDisplayToWindowPt

Convert a display-relative coordinate to a window-rel ative coordinate. The coordinate
returned is relative to the display window.

voi d HRW nDi spl ayToW ndowPt ( U nt16 ref Num Coord *extentX,
Coord *extentyY )

-> ref Num Reference number of high-resolution library.
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<-> extent X Pointer to x coordinate to convert.

<-> extentY Pointer to y coordinate to convert.

Returns nothing.

HRWinDrawBitmap

Draw abitmap at the specified point in winPaint mode.

void HRWnDrawBi tmap ( Ul nt16 ref Num BitmapPtr bitmap,
Coord x, Coord Y )

-> ref Num Reference number of high-resolution library
-> bitmap Pointer to a bitmap

-> X The x coordinate of the top-left corner.
->y They coordinate of the top-left corner.

Returns nothing.

HRWinDrawChar

Draw the specified character in the draw window.

voi d HRW nDrawChar ( Ul nt16 ref Num WCchar theChar, Coord x,
Coord Y )

-> ref Num Reference number of high-resolution library

-> theChar The character to draw.

-> X x coordinate of the location where the character should be
drawn (Left bound).

->y y coordinate of the location where the character should be
drawn (Left bound).

Returns nothing.
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HRWinDrawChars

Draw the specified charactersin the draw window.

void HRWnDrawChars ( U nt16 ref Num const Char *chars,
Int16 Il en, Coord x, Coord y )

-> ref Num Reference number of high-resolution library

-> chars Pointer to the characters to draw.

-> len Length in bytes of the charactersto draw.

-> X x coordinate(left bound) of the first character to draw.
->y y coordinate (top bound) of the first character to draw.

Returns nothing.

HRWinDrawGrayLine

Draw adotted line in the draw window.

voi d HRW nDrawGrayLine ( Untl16 ref Num Coord x1, Coord yl1,
Coord x2, Coord y2 )

-> ref Num Reference number of high-resolution library
-> x1 x coordinate of the start of the line.
-> vyl y coordinate of the start of theline.
-> X2 x coordinate of the end of theline.
->y2 y coordinate of the end of theline.

Returns nothing.

HRWinDrawGrayRectangleFrame
Draw agray rectangular frame in the draw window.

voi d HRW nDr awGr ayRect angl eFrane ( U nt16 ref Num FraneType
frame, Rectangl eType *rP )

-> ref Num Reference number of high-resolution library

-> frame Type of frameto draw.
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->rP Pointer to the rectangle to frame.

Returns nothing.

HRWinDrawlInvertedChars

Draw the specified charactersinverted (background color) in the draw window.

voi d HRW nDraw nvertedChars ( U nt16 ref Num const Char

*chars, Intl16 len, Coord x, Coord vy )
-> ref Num Reference number of high-resolution library
-> chars Pointer to the characters to draw.
-> X x coordinate (Ieft bound) of first charater to draw
->y y coordinate (top bound) of first charater to draw.

Returns nothing.

HRWinDrawLine

Draw alinein the draw window using current foreground color.

void HRW nDrawiLi ne ( U nt16 ref Num Coord x1, Coord yl,
Coord x2, Coord y2 )

-> ref Num Reference number of high-resolution library
-> x1 x coordinate of the start of theline.
->yl y coordinate of the start of theline.
-> X2 x coordinate of the end of theline.
-> y2 y coordinate of the end of theline.

Returns nothing.

HRWinDrawPixel

Draw apixel in the draw window using current foreground color.

voi d HRW nDrawPi xel ( U nt16 ref Num Coord x, Coord vy )

-> ref Num Reference number of high-resolution library

-> X x coordinate of pixel.
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->y y coordinate of pixel.

Returns nothing.

HRWinDrawRectangle
Draw arectangle in the draw window using current foreground color.

voi d HRW nDrawRectangle ( U nt16 ref Num RectangleType *rP,
U nt16 cornerDi am)

-> ref Num Reference number of high-resolution library

->rP Pointer to the rectangle to draw.
-> corner D am Diameter of corners.

Zero for square corners.

Returns nothing.

HRWinDrawRectangleFrame
Draw arectangular frame in the draw window using current foreground color.

voi d HRW nDr awRect angl eFranme ( U nt16 ref Num FrameType
frame, Rectangl eType *rP)

-> ref Num Reference number of high-resolution library.
-> frame Type of frameto draw.
->rP Pointer to the rectangle to frame.

Returns nothing.

HRWinDrawTruncChars

Draw the specified charactersin the draw window, truncating the characters to the
specified width.

voi d HRW nDr awTruncChars ( U nt16 ref Num const Char *chars,

Int16 len, Coord x, Coord y, Coord maxWdth )
-> ref Num Reference number of high-resolution library
-> chars Pointer to the characters to draw.

-> len Length in bytes of the charactersto draw.

114 Programmer's Companion for Sony CLIE™ Handheld



High Resolution : Sony HR Library
High-Resolution API

Result

Purpose

Prototype

Parameters

Result

Purpose

Prototype

Parameters

Result

-> X x coordinate of first character to draw (left bound).
->y y coordinate of first character to draw (top bound).
-> maxW dt h Maximum width of the characters that are to be drawn.

Returns nothing.

HRWinEraseChars

Erase specified characters in the draw window.

voi d HRW nEraseChars ( U nt16 ref Num const Char *chars,
Int16 Il en, Coord x, Coord vy )

-> ref Num Reference number of high-resolution library

-> chars Pointer to the charctersto erase.

-> len Length of the charactersto erase.

-> X x coordinate of first character to erase (Ieft bound).
->y y coordinate of first character to erase (top bound).

Returns nothing.

HRWinEraseLine

Erase aline in the draw window using current background color.

void HRW nEraseLine ( Untl6 ref Num Coord x1, Coord yl1,
Coord x2, Coord y2 )

-> ref Num Reference number of high-resolution library.
-> x1 x coordinate of the start of the line.
-> vyl y coordinate of the start of theline.
-> X2 x coordinate of the end of the line.
->y2 y coordinate of the end of theline.

Returns nothing.
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HRWinErasePixel

Purpose Erase a pixel in the draw window using current background color.

Prototype void HRW nErasePi xel ( U ntl16 ref Num Coord x, Coord vy )

Parameters -> ref Num Reference number of high-resolution library
-> X x coordinate of a pixel.
->y y coordinate of apixel.

Result Returns nothing.

HRWinEraseRectangle
Purpose Erase arectangle in the draw window using current background color.

Prototype void HRW nEraseRectangle ( U nt16 ref Num Rectangl eType *rP,
U nt16 cornerDi am)

Parameters -> ref Num Reference number of high-resolution library
->rP Pointer to the rectangle to erase.
-> cornerDi am Diameter of corners; zero for square corners.

Result Returns nothing.

HRWinEraseRectangleFrame
Purpose Erase arectangle in the draw window using current background color.

Prototype  void HRW nEraseRect angl eFrane ( U nt16 ref Num FranmeType
frame, Rectangl eType *rP )

Parameters -> ref Num Reference number of high-resolution library
-> frame Type of frameto erase.
->rP Pointer to the rectangular frame.

Result Returns nothing.
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HRWinFillLine

Purpose Fill aline in the draw window with the current pattern.

Prototype void HRWnFillLine ( Untl16 ref Num Coord x1, Coord y1,
Coord x2, Coord y2 )

Parameters -> ref Num Reference number of high-resolution library
-> x1 x coordinate of the start of theline,
-> vyl y coordinate of the start of theline.
-> x2 x coordinate of the end of theline.
->y2 y coordinate of the end of theline.

Result Returns nothing.

HRWinFillRectangle
Purpose Draw arectanble with current pattern in the draw window.

Prototype void HRWnFillRectangle ( U ntl16 ref Num RectangleType *rP,
U nt16 cornerDi am)

Parameters -> ref Num Reference number of high-resolution library
->rP Pointer to the rectangle to draw.
-> cornerDi am Diameter of corners; Zero for square corners.

Result Returns nothing.

HRWinGetClip
Purpose Return the clipping rectangle of the draw window.
Prototype void HRWnGetdip ( Untl6 ref Num Rectangl eType *rP )

Parameters -> ref Num Reference number of high-resolution library
< rP Pointer to a structure to hold the clipping bounds.

Result Returns nothing.
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HRWinGetDisplayExtent

Purpose Return the width and height of the display (the screen).

Prototype void HRW nGCet Di spl ayExtent ( U nt16 refNum Coord *extentX,
Coord *extentyY )

Parameters -> ref Num Reference number of high-resolution library
<- extentX Width of the display window.
<- extentY Height of the display window.

Result Returns nothing.

HRWinGetFramesRectangle
Purpose Return the region needed to draw a rectangle with aframe.

Prototype  void HRW nGet FranmesRectangle ( U nt16 ref Num FranmeType
franme, Rectangl eType *rP, Rectangl eType *obscuredRectP )

Parameters -> ref Num Reference number of high-resolution library.
-> frame Type of frame.
->rP Pointer to the rectangle to frame.

<- obscuredRect P Pointer to the rectangle obscured by the frame.

Result Returns nothing.

HRWinGetPixel

Purpose Return the current pixel color in the draw window.

Prototype I ndexedCol or Type HRW nGet Pi xel ( U nt16 ref Num Coord X,

Coord vy )
Parameters -> ref Num Reference number of high-resolution library
-> X x coordinate of a pixel
->y y coordinate of a pixel

Result Returns the index color value of the pixel.
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HRWinGetWindowBounds

Return the bounds of the current draw window in display-relative coordinates.

voi d HRW nGet W ndowsBounds ( U nt16 ref Num Rectangl eType
*rP )

-> ref Num High-resolution library reference number.

<- rP Pointer to rectangle.

Returns nothing

HRWinGetWindowExtent

Returns the width and height of the current draw window.

voi d HRW nGet W ndowExt ent
Coord *extentY )

( Unt16 refNum Coord *extentX

-> ref Num High-resolution library reference number.

<- extentX Pointer to the width in pixels of the draw window.

<- extentY Pointer to the height in pixels of the draw window.

Returns nothing

HRWinGetWindowFrameRect

Returns arectangle, in display —relative coordinates that defines the size and location of

the window and its frame.

voi d HRW nGet W ndowFr aneRect ( Ul nt16 ref Num W nHandl e
wi nHandl e, Rectangl eType *rP )

-> ref Num High-resolution library reference number.

-> wi nHandl| e Handl e of window whose coordinates are desired.

<- rP A pointer to the coordinates of the window.

Returns nothing
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HRWinInvertChars

Invert the specified characters in the draw window.

void HRWnlnvertChars ( Untl16 refNum const Chars *chars,

Int16 Il en, Coord x, Coord y )
-> ref Num High-resolution library reference number.
-> chars Pointer to charactersto invert.
-> len Length in bytes of the charactersto invert.
-> X X coordinate of the first character to invert (Ieft bound)
->y Y coordinate of the first character to invert (top bound)

Returns nothing

HRWinInvertLine

Inverts aline in the draw window.

void HRWnlnvertLine ( Untl16 ref Num Coord x1, Coord y1,
Coord x2, Coord y2 )

-> ref Num High-resolution library reference number.
-> x1 x coordinate of line start point.
-> vyl y coordinate of line start point.
-> x2 x coordinate of line end point.
->y2 y coordinate of line end point.

Returns nothing

HRWinInvertPixel

Inverts a pixel in the draw window.

void HRWnl nvertPi xel ( Untl16 refNum Coord x, Coord y )

-> ref Num High-resolution library reference number.
-> X Pointer to the x coordinate of apixel.
->y Pointer to the y coordinate of apixel.

Returns nothing
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HRWinlInvertRectangle
Invert arectangle in the draw window.

void HRWnl nvert Rectangle ( U ntl1l6 ref Num Rectangl eType
*rP, U ntl6é cornerD am)

-> ref Num High-resolution library reference number.
->rP pointer to the rectangle to invert.
-> cornerDi am Radius of rounded corners.

Specify zero for square corners.

Returns nothing

HRWinlInvertRectangleFrame
Inverts arectangular frame in the draw window.

voi d HRW nl nvert Rect angl eFrane ( U nt16 ref Num FrameType
frane, Rectangl eType *rP )

-> ref Num High-resolution library reference number.
-> frame Type of frameto draw.
->rP Pointer to rectangle to frame.

Returns nothing

HRWinPaintBitmap

Draw abitmap in the current draw window at the specified coordinates with the current

draw mode.

void HRWnPaintBitmap ( U nt16 ref Num BitmapType *bitmapP,

Coord x, Coord y )

-> ref Num High-resolution library reference number.
-> bit mapP Pointer to a bitmap.

-> X The x coordinate of the upper-left corner.
->y They coordinate of the upper-left corner.

Returns nothing
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HRWinPaintChar

Draw a character in the draw windonw using the current drawing state.

voi d HRW nPai nt Char ( U nt16 ref Num WChar theChar,
Coord vy )

Coord x,

-> ref Num High-resolution library reference number.

-> t heChar Pointer to a character to draw.

-> X x coordinate of the location where the character is to be drawn
(Ieft bound).

->y Y coordinate of the location wherethe character is to be drawn
(top bound).

Returns nothing

HRWinPaintChars

Draw the specified charactersin the draw windonw with current draw state.

void HRWnPai nt Chars ( U nt16 ref Num const Chara chars,

Int16 Il en, Coord x, Coord y )
-> ref Num High-resolution library reference number.
-> chars Pointer to the characters to draw.
-> len Length in bytes of the charactersto draw.
-> X X coordinate of the first character to draw (left bound).
->y Y coordinate of the first character to draw (top bound).

Returns nothing

HRWinPaintLine

Draw alinein the draw window using the current drawing state.

void HRWnPaintLine ( Unt16 ref Num Coord x1, Coord y1,
Coord x2, Coord y2 )

-> ref Num High-resolution library reference number.
-> x1 X coordinate of line beginning point.
-> vyl Y coordinate of line beginning point.
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-> x2 X coordinate of line endpoint.

-> y2 Y coordinate of line endpoint.

Returns nothing

HRWinPaintLines

Draw several linesin the draw window using the current drawing state.

void HRWnPaintLines ( U nt16 ref Num U ntl6 nunlLines,
W nLi neType lines[] )

-> ref Num High-resolution library reference number.

-> numli nes Number of linesto paint.

-> lines Array of lines.

Returns nothing

HRWinPaintPixel

Render a pixel in the draw window with current drawing state.

voi d HRW nPai nt Pi xel ( U nt16 ref Num Coord x, Coord vy )

-> ref Num High-resolution library reference number.
-> X Pointer to the x coordinate of apixel.
->y Pointer to the y coordinate of apixel.

Returns nothing

HRWinPaintPixels

Render several pixelsin the draw window with current drawing state.

void HRW nPai nt Pi xel s ( Unt16 ref Num Ul nt16 nunPoints,
Poi nt Type pts[] )

-> ref Num High-resolution library reference number.

-> nunPoi nts Number of pixels to paint.

-> pts Array of pixels.

Returns nothing
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HRWinPaintRectangle
Draw arectangle in the draw window with current drawing state.

voi d HRW nPai nt Rectangl e ( U nt16 ref Num Rectangl eType *rP,
U nt16 cornerDi am)

-> ref Num High-resolution library reference number.

->rP Pointer to rectangle to draw.

-> cornerDi am Radius of rounded corners. Specify zero for square corners.

Returns nothing

HRWinPaintRectangleFrame
Draw arectangular frame in the draw window with the current drawing state.

voi d HRW nPai nt Rect angl eFrane ( U nt16 ref Num FraneType
frane, Rectangl eType *rP )

-> ref Num High-resolution library reference number.
-> frame Type of frameto draw.
->rP Pointer to rectangle to frame.

Returns nothing

HRWinRestoreBits

copy the contents of the specified window to the draw window and del ete the passed
window.

void HRWnRestoreBits ( Unt16 ref Num W nHandl e wi nHandl e,
Coord destX, Coord destY )

-> ref Num High-resolution library reference number.
-> wi nHandl e
-> dest X

-> destY

Handle of window to copy and delete.
X coordinate in the draw window to copy to.
Y coordinate in the draw window to copy to.

Returns nothing
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HRWinSaveBits

Creates an off-screen window and copy the specified region from the draw window to the
off-screen window.

W nHandl e HRW nSaveBits ( U nt16 ref Num Rectangl eType
*sourceP, U ntl1l6 *error )

-> ref Num High-resolution library reference number.

-> sourceP Pointer to the bounds of the region to save, relative to the
display.

<- error Pointer to any error encountered by this function.

Returns the handle of the Window containing the saved image, or zero if an error
occurred.

HRWinScreenMode

Sets or retunes display parameters, including display width and height, bit depth and color
support.

Err HRW nScreenMdde ( U nt16 ref Num W nScreenMbdeQperati on
operation, U nt32 *wi dthP, U nt32 *heightP, U nt32 *depthP,
Bool ean *enabl eCol or P )

-> ref Num High-resolution library reference number.
-> operation The work thisfunction isto perform, as specified by one of the
following:

wi nScr eenMbdeCet
Returns the current settings for the display.

Wi nScr eenModeCGet Def aul t s
Returns the default settings for the display.

Wi nScr eenModeCet Support edDept hs
Returns the supported screen depth stored in depthP.
See WinScreenMode of SDK for more information.

Wi nScr eenMbdeCet Support sCol or
Returns true as the value of the enableColorP, when
color mode can be enabled.

wi nScr eenMbdeSet
Change display settings to the values specified by the
other arguments.
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Wi nScr eenMbdeSet ToDef aul ts
Change display settings to default values.

<-> wi dthP Pointer to New/old screen width.
<-> heightP Pointer to New/old screen height.
<-> dept hP Pointer to New/old /available screen depth.

<-> enabl eCol or P  Pointer to Passtrue to enable color drawing mode.

Result If no error, returns values as specified by the argument. Various invalid arguments may
cause this function to return a sysErrParamErr result code. A failed allocation can cause

this function to return a memErrNot EnoughSpace error.

Comments Return parameter (Wi dt h, hei ght ) on each drawing mode

operation Wi nScr eenModeCGet
Wi nScr eenModeCet Def aul t s

Table 7-9 operation : wi nScr eenMbdeGet

WinScreenMode HRWinScreenMode
Compatibility mode width: 160 height: 160 width: 160 height: 160
High-resolution mode width: 160 height: 160 width: 320 height: 320

Table 7-10 operation : wi nScr eenMbdeGet Defaul t's

WinScreenMode HRWinScreenMode
Compatibility mode width: 160 height: 160 width: 160 height: 160
High-resolution mode width: 160 height: 160 width: 160 height: 160

Operations associated with switching of drawing mode

operati on Wi nScr eenMbdeSet
Wi nScr eenMbdeSet ToDef aul ts
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Table 7-11 operation : wi nScr eenMbdeSet

WinScreenMode HRWinScreenMode
width: 160 width: 320 width: 160 width: 320
height: 160 height: 320 height: 160 height: 320
Compatibility Compatibility Invalid Compatibility mode Compatibility mode
mode mode ->

High-resolution mode

High-resolution ~ High-resolution Invalid High-resolution mode  High-resolution mode
mode mode ->
Compatibility mode

Table 7-12 operation : wi nScr eenMbdeSet ToDef aul t s

WinScreenMode HRWinScreenMode
Compatibility mode Compatibility mode Compatibility mode
High-resolution mode High-resolution mode High-resolution mode
-> ->
Compatibility mode Compatibility mode

HRWinScrollRectangle
Purpose Scroll arectangle in the draw window.
Prototype Err HRWnScrol | Rectangle ( U nt16 ref Num Rectangl eType *rP,

W nDirectionType direction, Coord distance, RectangleType
*vacat edP )

Parameters -> ref Num High-resolution library reference number.
->rP Pointer to rectangle to scroll.
-> direction Direction to scroll(winUp, winDown, winL eft, winRight).
-> di stance Distance to scroll in pixels.
<- vacatedP Pointer to the rectangle that needs to be redrawn because it has

been vacated as a result of the scroll.

Result Return nothing
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HRWinSetClip
Purpose Set the clipping rectangle of the draw window.
Prototype void HRWnSetdip ( Untl6 ref Num Rectangl eType *rP )

Parameters -> ref Num High-resolution library reference number.

->rP Pointer to a structure holding the clipping bounds.
Each parameter of
rP(topleft.x,topleft.y, extent.x, extent.y)
should be a multiple of two.

Result Return nothing

HRWinSetWindowBounds

Purpose Set the bounds of the window to display relative coordinates.

Prototype  void HRW nSet W ndowBounds ( U nt16 ref Num W nHandl e
wi nHandl e, Rectangl eType *rP )

Parameters -> ref Num High-resolution library reference number.
-> wi nHandl e Handle for the window for which to set the bounds.
->rP Pointer to rectangle to use for bounds.

Each parameter of
rP(topleft.x,topleft.y, extent.x, extent.y)
should be a multiple of two.

Result Return nothing

HRWinWindowToDisplayPt

Purpose Convert awindow-relative coordinate to a display- relative coordinate.

Prototype  voi d HRW nW ndowToDi spl ayPt ( U nt16 ref Num Coord *extentX,
Coord *extentyY )

Parameters -> ref Num High-resolution library reference number.
<-> extent X Pointer to x coordinate to convert.
<-> extentY Pointer to y coordinate to convert.

Result Return nothing
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Prototype

Parameters

Result

Purpose
Prototype

Parameters

Result

Purpose

Prototype

Parameters

Bitmap API
HRBmpBitsSize

Return the size of the bit map’s data.
U nt32 HRBnpBitsSize ( Unt1l6 refNum BitmapType *bitnapP )

-> ref Num High-resolution library reference number.

-> bi tmapP Pointer to bitmap.

Returns the size in bytes of the bitmap's data, excluding the header and the color table

HRBmpSize
Return the size of the bit map’s data.
U nt32 HRBnmpSi ze ( Unt16 ref Num BitmapType *bitnmapP )

-> ref Num High-resolution library reference number.

-> bi tmapP Pointer to bitmap.

Returnsthe size in bites of the bitmap’s data, including the header and the color table.

HRBmpCreate
Create bitmap.

Bi t mapType *HRBmpCreate ( U nt16 ref Num Coord w dth, Coord

hei ght, U nt8 depth, Col orTabl eType *col ortabl eP, Ui nt16
*error)

-> ref Num High-resolution library reference number.

-> width The width of the bitmap in pixels. Must not be 0.

-> hei ght The height of the bitmap in pixels. Must not be 0.

-> depth The pixel depth of the bitmap. Must be 1,2,4 or 8.

Thisvalueis used as the pixelSize field of BitmapType.

-> col ortabl eP A pointer to the color table associated with the bitmap, or
NULL if the bitmap should not include a color table. If
specified, The number of colorsin the color table must match
the depth parameter (2 for 1-hit, 4 for 2-bit, 16 for 4-hit, and

256 for 8-hit).
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Result

Purpose
Prototype
Parameters

Result

Purpose
Prototype

Parameters]

Result

Purpose

Prototype

Parameters

<- error Contains the error code if an error occurs.

Return a pointer to the new bitmap structure or NULL if an error occurs. The parameter
Error contains one of the following:
Success
Thewi dt h, hei ght, dept h or col or Tabl ePisinvalid.

menEr r Not EnoughSpace
Thereis not enough memory available to allocate the structure.

err None

sysErr Parantrr

Fonts API
HRFntGetFontSize

Return the font ID of current font.
HRFont | D HRFnt Get Font ( Ul nt 16 ref Num
-> ref Num High-resolution library reference number.

Return the font ID of current font

HRFntSetFont

Set the current font.
HRFont | D HRFnt Set Font ( Ul nt16 ref Num HRFontID font )

-> ref Num High-resolution library reference number.

-> font ID of the font to make the active font.

Return the ID of the current font before the change.

HRFontSelect

Display adialog box in which the user can choose and return a FontlD value representing
the user’s choice.
HRFont | D HRFont Sel ect ( U nt16 ref Num HRFontID font )

-> ref Num High-resolution library reference number.
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Result

-> font A font ID value specifying the font to be highlighted as the
default choice in the dialog box this function displays.
The value must be one of the following.

us. hr St dFont
hr Bol dFont
hr Lar geBol dFont

J hr St dFont
hr Bol dFont
hr Lar geFont
hr Lar geBol dFont

Return selected font 1D

Determining If High Resolution Library Is Available

As shown in “ Availability of library” to determine whether a device provides High-
resolution library, use sony SysFt r Sysl nf oLi br HR bitinl i br field of
SonySysFt r Sysl nf oType which isaobtained by sonySysf t r NunSysl nf oPasa
feature number.*

Sub-Launch

Be careful of the screen mode when Sub-L aunching other applications from the
application program or being Sub-L aunched by another application program.

In switching the screen mode, make sure to close the menu, command bar, or pop up
window; otherwise, an error might be occurred.

Sub-Launching

In Sub-Launching the other application from a high-resolution mode application, switch
the mode to normal before Sub-Launching, if the application is not corresponding to high-
resolution mode.

Being sub-Launched

A sub-Launching application must be saved first with W nSaveBi t s, when sub-
launching from an application activated with compatible mode to the one corresponding to
high-resolution mode. Then switch the mode to high-resolution. When the application
ends, change to the compatible mode to redraw the saved screen with

(W nRestoreBits).

1 Other distinction methods may be offered in the future.
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Switching a screen mode

It takes time to switch the screen mode. Try programming to reduce the number of
switching as possible as you can.

BmpCompress

BrmpConpr ess doesn't correspond to the bitmap that exceeds 160 x 160 x 8 bit, and is
not supported.

About High Resolution Assist

Despite the use of High-Resolution API, this function enables activation of the existing
applications in High-Resol ution mode.

By using this function, clear high resolution display ( such as characters) will be available
in the application that run on Palm OS provided models.

However, some applications activate in one of the following ways if High Resolution
Assist function is used.

» Performances are largely deteriorated ( ex. game).

e Operational irregularities occur.
such as Display divided in half or characters are distorted.

Asfor slow performance particularly , it's hard to distinguish for users whether the
performance is right or not because it looks normal.
To avoid performance deteriorations in advance, use the codes below in your reference to
run applications in compatible mode regardless the High-Resol ution Assist settings.
For some software which enable the same functions of this, without using High-
Resolution Assist function the compatible mode may not work.

CASE 1: The Screen Mode is fixed in the application

static Err AppStart(void)
{

/* H gh Resolution Mdde Set */
error = SysLi bFi nd( sonySysLi bNameHR, &hr Ref Nunj ;
if (error) {
error= SyslLibLoad( 'libr', sonySysFileCHRLIi b,
&hr Ref Num ;
}

if (lerror) {
U nt32 width, height;

wi dt h= hei ght = 160;
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HROpen( hr Ref Num ;

HRW nScr eenMode( hr Ref Num w nScreenMbdeSet, &wi dt h,
&hei ght, NULL, NULL);

HRC ose( hr Ref Num ;

return errNone;

CASE 2: The Screen Mode is switched frequently in the application

#i ncl ude <SonyHRLi b. h>

U nt16 hrRef Num = sysl nval i dRef Num
Bool eanhrli b= fal se;

function FUNCTIO\(....)
{

W nScr eenMode( w nScreenMbdeSet ToDef aul ts, NULL, NULL,

NULL, NULL);

[* |If you use above APl -call, you must set to bel ow again
*/

if (hrlib) {

U nt32 width, height;

wi dt h= hei ght = 160;
HRW nScr eenMode( hr Ref Num w nScreenMbdeSet, &wi dt h,
&hei ght, NULL, NULL);

static Err AppStart(void)
{

/* H gh Resolution Mdde Set */
error = SysLi bFi nd( sonySysLi bNameHR, &hr Ref Nunj ;
if (error) {
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error= SyslLiblLoad( 'libr', sonySysFileCHRLIi b,
&hr Ref Num ;
}

if (lerror) hrlib= true;

if (hrlib) {
U nt32 width, height;

wi dt h= hei ght = 160;

HROpen( hr Ref Num ;

HRW nScr eenMode( hr Ref Num w nScreenMbdeSet, &wi dt h,
&hei ght, NULL, NULL);

return errNone;

}

static void AppStop(void)
{

if (hrlib) {
HRW nScr eenMode( hr Ref Num wi nScr eenModeSet ToDef aul t s,
NULL, NULL, NULL, NULL);
HRC ose( hr Ref Num ;

}
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8

Memory Stick®
Audio : Sony Msa
Library

Some devicesin the CLIE™ makeit possible to replay ATRAC3 and MP3* form of music
data and obtain music information. These functions are given by the Memory Stick audio
library. By using it, application enables users to provide not only plain music player
function but interface with music expression as an entertainment.

Configuration and Function

Configuration
The Memory Stick audio libray consists of two modules listed bel ow.

e Audio interface (MSA I/F)

It manages interface with application and provides APl which can operate audio
that isindependent of codec and physical media and hides MsaOut.

» Audio out put control (MSAOut)

It manages audio output control including volume and balance adjustment and
provides API which can control sound output that is independent of music data
and replay condition. API is hidden by MSA |I/F so that the application does not
recognize MsaOut.

MSA I/F funcitonal

Obtaining audio information

Msal/F library provides users audio player replay information and the functionsto obtain
album and track information.
The replay information contains areplay list for play, replay status, replay mode, replay

1 Thisis available only when a version number obtained by using MsaGet APl Ver si on() is2.
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speed, replay position, audio player replay information, and the list of replayed tracks
when in shuffling mode.

The track information includes track names, artist names, and information for the limited
replay mode.

Specifying audio information

Msa |/F library provides users Audio player replay information, the functions to specify
album and track information and the function to edit Memory Stick audio.

The replay information contains areplay list for play, replay status, replay mode, replay
speed, and replay position.

The edit function includes the replay order change and deletion of tracks.

Audio replay control

Msal/F library provides the basics such as replaying and suspending the audio player.

The Utility for data structure

Msa |/F library provides the functions to convert the sound unit into time, the time into
sound unit and the PBListIndex into Track No.

MsaOut functional

Audio output mode setting

The function that sets audio output mode to the one specified (It will be any of these:
stereo, monaural, main sound, sub sound, and dual sounds). Each modeisrepresented by a
specific numeric value. You specify a corresponding value to set to a particular mode.
The setting can be changed anytime; the change will be immediately reflected.

Your application should first get audio output control capability information (i.e.
monaural setting, main-sub sounds switching) of a device to control them.

Audio volume control

The function that sets audio volume to a specified level.

Volume of L (left/main) and R(right) channels are set separately.

To enable AVLS function and such, the maximum volume can be also set (for L and R
channels, respectively).

The settings are made by specifing a particular level: O represents no sound and
resolution-1 represents the maximum. The volume is controled so that it will not exceed
its maximum.

The setting can be changed anytime; the change will be immediately reflected.
Hardware with sufficient resolution, will convert the volume change to dB linear.

Your application should first get audio output control capability information (i.e. volume
control, separate control of L/R channels, volume level resolution) of a device to control
them.
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Album

Track

Track No

PBList (PlayBack
List, PBList)

Audio mute control

The function that sets audio mute ON/OFF.

The setting can be changed anytime; the change will be immediately reflected.
Depending on capability of a device, the change will be made gradually to prevent
emitting any noise.

Your application should first get audio output capablity information (i.e. audio mute
control) of adeviceto control it.

Audio output information retrieval

The function that gets audio output information as audio output peak level and spectrum
data.

Audio output level of L (left/main) and R (right) channels are obtained separately.
Spectrum datais also obtained separately for each band.

The output and spectrum data can be obtained by specifing the specific level value: 0
represents no sound, and resolution-1 represents the maximum.

Hardware with sufficient resolution or equivalent function, will convert the value to dB
linear.

Your application should first get audio output capability information (i.e. audio output
peak level, separate control of L/R channels, resolution of output peak level, spectrum
dataretrieval, number of bands, resolution of spectrum data retrieval) of a device and
interpret them.

Glossary

Several songs on the Memory Stick media or Database* and are the same as on CD and
MD.

Thisinformation is saved on the Database.

The application can specify only one album to replay. Thisis called current album.

Audio track and normally a unit of one track. On the Memory Stick media, it corresponds
toone audiofile.
One album is composed of several tracks.

A number for all the tracks in the Album in order of replay. Starts from 1 up to 400- in the
greatest. Never use the same number twice. Excludes zero.
Usually, it replaysin order of the track number, unlessthe list is re-specified.

A series of tracksin order of replay position. (List of TrackNo) 400 is the greatest.
There are two kinds: One is made by default of an Album. The other is set by user (An
application).

By editing the list, several "replay units' can be created from the same album.

1 Thisis available only when a version number obtained by using MsaGet APl Ver si on() is2.
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PB List index

Background
Playback*

SU/ Sound unit

PB Mode

PB Status

PB list is changeable. However, the album remains the same even though the list has
changed.

A series of numbersin the PB List in order of replay.
Always starts from 1 to 400 in the greatest.
PB list index is not directly related to the track number.

Playing audio while another application is active.

A unit of audio data held together in some standard. On the ATRAC3, regardless the bit
rate, 23.2msec (44.1KHz 1024 sample) datais contained. On th MP3, when the bit rateis
128K bps, 26.1msec (fixed sampling fregency: 44.1KHz) datais contained.

PB Mode information is as below. All will be clear when the MSA Library closes.

Repeat replay Repeat/Non-repeat

Replay extent All tracks/1Track/of your choice

Kinds of PBList Album (default)/Program (user definition)
The order of replay Ascending/descending/Shuffle

Confirmation for the limited use of contents
Replay/skip it then go next/Stop

PB Status information is as below.

Status Stopping/ replaying
PBrate Replay direction(BWD/FWD). Consisting of the decoding SU
number in 1 Block and decoding distance.

Position Track number, the beginning position of the track (sound unit)

Audio Interface (MSA I/F) reference

Data Structures

MsaErr

Onthe Msa Function, if an error occurs, the error parameter contains one of the following.
nsakEr r Par am The parameter isinvalid.

nsakEr r Not Open Thelibrary isn't open.

1 Thisfunction is not supported by Audio Adapter.
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msaErr Still Open Thelibrary is still open.

nsakrr Menory The memory error occurs.

nsakEr r NoVFSMgr Thefile system error occurs.
nmsakErr Al r eadyQpen Thelibrary has been open already.

nmsakr r Not | npl errent ed
Not being implemented.

msaErr Security Security error occurs.
msakEr r PBLi st Set The error occurs in setting the PB list.

msakr r Not Shuf f | eMbde
Not a shuffle mode.

nmsakEr r NoAl bum No abumisinside.
nmsakEr r NoMedi a No Memory Stick mediaisinserted.

msakr r I nval i dMedi a
No Memory Stick media resoponding to OpenMG™ jukebox
isinserted.

nmsakr r Di f f er ent Mbde
The operation is made in a different mode.

nmsaEr r Enunmer at i onEnpt y
No Album information isin the Memory Stick.

nmsakr r Enuner at i ondet ai |
The error occurs in aquiring Album information.

msaEr r Not Connect ed
Audio device is not connected.

nsakEr r ReadFai | MP3 file reading error occurs.

nmsakEr r Not EnoughSpace
Disable to allocate memory for MP3 file.

nmsakErr | nval i dFor nat
Invalid file format of MP3.

msakEr r Not MP3Fi | e
Not MP3 file.

AlbumiInfoType?

Defines the form of album info that is obtainable by MsaAl bunEnuner at e() .
Refer to SonyMsalLib.h

1 Thisis available only when a version number obtained by using MsaGet APl Ver si on() is2.
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typedef struct{

U nt16 al bunt ype;
U nt16 al bunRef Num

U ntl6 vol Ref;

Char *naneP;

U nt16 fil eNanmeLengt h;
U nt8 maskf | ag;

u nt8 reservel

Ul nt 16 code;

MenHandl e i nf

oH;

Ul nt 32 reservez;

} Al bum nf oType

Field Descriptions <- al buntype
<- al bunmRef Num
<- vol Ref

<-  nanmeP

-> fil eNaneLengt h

<-> maskfl ag
-> code

<-> infoH

MsaPBList

Audio format of Album

Reference number of Album
Volume reference number of Album
File path of Album

Buffer size of nameP
Bit field of acquiring information
Specifies the character code of acquiring information

Handle with obtained information

Structure used when obtainning PBLi st that is specified by MsaGet PBLi st () or
specifying PBLi st by MsaSet PBLi st ().

typedef struct{

Untl6é format;
U ntl6 reservel;
U nt32 creatorl D,
Ul nt 32 appi nf o;
U nt 32 reservez;
U nt16 pblistindex[1];
} MsaPBLi st, *MsaPBLi st Ptr;

Field Descriptions f or mat
reservedl

creatorl D

appi nfo

Indicates PBList format version. 1t's 0x0001 this time.
Reservation. Not in use.

Indicates Creatorl D of the application where PBList is
specified. Defaultisnmsali bCr eat or | D.

The value that the applicaion uses likewise distinguishing
applications.
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Field Descriptions

Field Descriptions

reserved2 Reserved. Not in use.
pblistindex[ 1] PBList Index of the first track.
MsaPB Status

Structure used when obtainning PBStatus that is specified by MsaGet PBSt aus( ) or
specifying PBStatus by MsaSet PBSt at us() .

typedef struct{
MsaPl aySt at us st at us;
U nt 32 pbRat e;
U nt16 current TrackNo;
U nt32 current Sy,
} MsaPBSt at us, *MsaPBSt at usPtr;

st at us Status of the player During the stop or replay

pbRat e The speed of replay. See information below and glossary.
bit31 30 15 0
Direction DecSU ItvSuU

current TrackNo PBList (PB List Index)
current SU Off set from the top Sound Unit

MsaPlayStatusEnum
Defines status of the player that is obtainable by MsaGet PBSt at us()

typedef enun{
msa_PLAYSTATUS,
nmsa_STOPSTATUS,
msa_OTHERSTATUS
} MsaPl ay St at us;

nmsa_PLAYSTATUS Player isreplaying.
nmsa_STOPSTATUS Player is stopping.
nmsa_OTHERSTATUS Other than these above.

MsaPBMode

Structure used when obtainning PB Mode that is specified by MsaGet PBMode( ) or
specifying PBMode by MsaSet PBMode() .

typedef struct{
MsaPl ayl oop | oop;
MsaScope scope;
MsaPbLi st Type pblisttype;
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Field Descriptions

Field Descriptions

MsaSequence seq;
MsaConfirm confirm
U nt8 reserve;

U nt16 pblistindexl;
U nt32 startTine;

U nt16 pblistindex2;
U nt 32 endTi ne;

} MsaPBMbde, *MsaPBMbdePtr;

| oop Indicates whether it repeats after the replay of PBList.

scope The scope of replay.

pbLi st Type Type of PBList.

seq The form of order for replaying.

confirm Confirmation form to replay tracks, including the one with
limit numbers to replay.

reserve Reservation. Not in use.

pblistindex1

The beginning PBListindex during the AB repeat.

startTime The Starting time of the AB repeat (sound unit).
pblistindex2 The ending PBListIndex during the AB repeat.
endTi ne The end time of the AB repeat (sound unit).

MsaPlayloop Enum

Defines continuous replay after finishing the PBList that is obtainable by
MsaGet PBVbde() .

typedef enun{
nmsa_PLAY_NOLOCP,
nsa_PLAY_LOOP,
nmsa_PLAY _NOLIMT = Oxffff
} MsaPl ayl oop;

nsa_PLAY_NOLOCOP
nsa_PLAY_LOCP
msa_PLAY NOLIM T Haven't yet settled. It replays unlimitedly.

After finishing the PBList, it stops.
After finishing the PBList, it replays from the top.

MsaScopeEnum
Defines ascopeto replay that is obtainable by MsaGet PBMVbde() .

typedef enun{
msa_SCOPE_ALL,
nmsa_SCOPE_ONETRACK,
nmsa_SCOPE_ARB
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Field Descriptions

Field Descriptions

Field Descriptions

} MsaScope;

msa_SCOPE_ALL Indicates al tracksin the PBList.

nmsa_SCOPE_ONETRACK
Indicates atrack in the PB List.

nmsa_SCOPE_ARB Indicates the definable (defined) scope.

MsaPbListType Enum
Defines the form of PBList that is obtainable by MsaGet PBVbde() .

typedef enun{
nmsa_PBLI ST_ALBUM
nsa_PBLI ST_PROGRAM
} MsaPblLi st Type;

msa_PBLI ST_ALBUM Indicatesthat it's made by Album default.

nsa_PBLI ST_PROGRAM
Indicates that it's defined by user.

MsaSequence Enum
Defines the form of replaying order that is obtainable by MsaGet PBMode() .

typedef enun{
nsa_SEQUENCE_CONTI NUE,
nsa_SEQUENCE_REVERSE,
nsa_SEQUENCE_SHUFFLE

} MsaSequence;

nsa_SEQUENCE_CONTI NUE
Replay from the top of the PBLIist.

nsa_SEQUENCE_REVERSE
Replay from the end of the PBList.

nmsa_SEQUENCE_SHUFFLE
Replay in shuffle.

MsaConfirm Enum

Definesthe form of replay confirmation to the limited track to replay that is obtainable by
MsaGet PBVbde() .

typedef enun{
Msa_ CONFI RM_AUTO,
Msa_ CONFI RM_PASS,
Msa_CONFI RM_STOP
} MsaConfirm
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Field Descriptions msa_CONFI RM_AUTO  All of the confirmation related to the copyright turns

automatically OK.

msa_CONFI RM_PASS  All of the confirmation related to the copyright turns

automatically cancelled. (Haven't yet settled.)

nmsa_CONFI RM STOP  Stops at the time of the confirmation related to the copyright.

MsaTracklIn

fo

Structure used when getting the track information by MsaGet Tr ackl nf o()

typedef struct{

Ul nt 32
Ul nt 32
Ul nt 32
Ul nt 32
Ul nt 32
Char

Ul nt 32
U ntl6
U ntl6
U ntl6

titleoffset;
artistoffset;
genr eof f set ;
comment of f set ;
al bunof f set ;
*al bunP;

t ot al su;
tracknum
limtinfo;
codecnode;

MsaCodecType codectype;

U nt16
Char

frequencey;
tracki nfo[1];

} MsaTrackl nfo, *MsaTrackl nfoPtr;

Field Descriptions titleof fset
artistoffset
genr eof f set
comrent of f set
al bunof f set
total su

tracknum

limtinfo

codecnode

frequency

Of set valuefromt r acki nf o[ 0] totitl e data
Off set valuefromt r acki nf o[ O] toarti st data
Of set valuefromt r acki nf o[ 0] togenr e data.
Off set valuefromt r acki nf o[ 0] tocomrent data
Off set valuefromt r acki nf o[ 0] toal bumdata

Album data: Total replay time( sound unit)
Track data: Replay time.(sound unit)

Album data: The track numbersin the Album.
Track data: Tr ackNO

A flag to controll the repaly*

bi t 15 Indicatesif thetimeislimited. If itis, 1isset.

bit7 Indicatesif number of timesislimited. If itis, 1is set.
bit6 Indicatesif the content isoutdated. If itis, 1is set.
Compression mode*

Sampling freguency.
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trackinfo The top data of string information (Ti t1 e/ arti st/
genr e/ coment data)

(* meansthat those are existing only on the Track data)

MsaCodecType Enum

Defines the form of compress mode that is obtainable by MsaGet Tr ackl nf o() .
typedef enun{
nmsa_CODEC_ATRAC,
nmsa_CODEC_MP3
} MsaCodecType

Field Descriptions msa_CODEC ATRAC  ATRAC
nsa_CCODEC_MP3 MP3

MsaTrackRestrictionInfo

Structure used when obtainning restricted replay information of the track by
MsaGet TrackRestri cti onl nfo()

typedef struct{

Dat eTi mneType pbstartdatetine;

Dat eTi meType pbfini shdateti nme;

U nt8 naxplaytine;

Unt8 curplaytine;

U nt16 reserved;
}MsaTrackRestrictionlnfo,*MaTrackRestrictionlnfoPtr;

Field Descriptions Pbstartdatetine The starting date and time of the replay.
Pbf i ni shdat eti me Theending date and time of the replay.

Maxpl ayti me The maxumum number of the replay permission.
Cur pl ayti me The number of the Repl ay
reserve Reservation. Not in use.

MsaControlKey Enum
Defines the control forms that can be specified by MsaSet Cont r ol Key() .

typedef enun{
nmsaCont r ol keyNoKey,
nmsaCont r ol keyPl ayPause,
nmsaCont r ol keyFRPI ay,
nmsaCont r ol keyFFPI ay,
nmsaCont r ol keyPause,
nsaCont r ol keySt op,
nmsaCont r ol keyVol m
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nmsaCont r ol keyVol p,
nmsaCont r ol keyPI ay,
msaCont r ol keyCue,
msaCont r ol keyRev,
nmsaCont r ol key AMSp,
nmsaCont r ol key AMSmM
nmsaCont r ol keyFF,
msaCont r ol keyFR,
msaCont r ol keyRepeat ,
nmsaCont r ol keyPl ay1Tr ack,
msaCont r ol keyPl ayAl | Tr ack,
msaCont r ol keyPl aySect i on,
msaCont r ol keySet Sect i on,
msaCont r ol keyOr der Nor mal
msaCont r ol keyOr der Rever se,
msaCont r ol keyOr der Shuffl e,
msaCont r ol keyHol d,
msaCont r ol key_NUMCODE

} MsaCont r ol Key;

MsaControlKeyState Enum
Defines the key status that can be specified by MsaSet Cont r ol Key() .

typedef enun{
nmsaCont r ol KeySet ,
nmsaCont r ol KeyRel ease,
nmsaCont r ol KeyLong

} MsaControl KeySt at e;

Field Descriptions nmsaCont r ol KeySet  Key ispressed.

nmsaCont r ol KeyRel ease
Key isreleased.

msaCont r ol KeyLong Key islong pressed.

MsaTime
Structure used by MsaSuToTi me() and MsaTi neToSu()

typedef struct{

Untl6é m nute;

U nt 16 second;

untl6é frame;// mlli-second
}MsaTi ne, *MsaTi mePtr;
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Purpose
Prototype

Parameters

Result

Comments

Purpose
Prototype

Parameters

Result

System I/F
MsaLibOpen

Opens Memory Stick Audio library toinitidize.
Err MsalLi bOpen( Ul nt 16 nsali bRef Num Ul nt 16 node)

-> meali bRef Num Reference number of library.

-> node A mode to open library
At present, only msaLi bOpenModeAl bumisavailable.

err None No error.
nmsakrr Al r eadyOpen

nsakrr Menory

msakErr Di f f er ent Mode
expEr r Car dNot Pr esent

An application needs to call this function before using the Memory Stick audio library. If
the Memory Stick audio library has already been opened, MsaLi bOpen increases the
open accounts.

Memory Stick audio replay continues to control other applications even though an
applicaion isfinished. Sothe MSA is accessible by multiplelibraries or applications. (The
control isn’t available exlusively.)

MsaLibClose
Closes MSA library.
Err MsalLi bd ose(U nt16 nsaLi bRef Num Ul nt16 node)

-> nsali bRef Num Reference number of MSA Lib.

-> node A mode specified when opening library
At present, only msaLi bOpenMbdeAl bumisavailable.

errNone No error.

msaErr Still Open Library has been used by other modules. (no error)
nmsaEr r Not Open No library has been opened.

nsakrr Menory

nsakErr Di f f er ent Mode

€etc.
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Comments

Purpose

Prototype

Parameters

Result

Comments

Purpose
Prototype
Parameters

Result

Purpose

Prototype

Parameters

Result

All information is clear when closed.

MsalLibGetCapability

It obtains the capability to replay.

Bool ean MsaGet Capability(U nt16 nmsali bRef Num
MsaCodecType codectype, U nt32 pbrate)

-> neali bRef Num Reference number of MSA Lib

-> codectype Codec type

-> pbrate pbrate (direction,decode su,interval su)

True  Replay available

False Replay unavailable

MsaGetAPIVersion

Obtains API version

U nt 32 MsaGet API Ver si on( Ul nt 16 nsalLi bRef Nun)
-> meaLli bRef Num Reference number of MSA Lib

Version number returns.
1 Only ATRAC3 isavailable
2 ATRAC3 and MP3 are available

MsaLibEnforceOpen
Closes the current Msa libray that has been opened then opensit again.

Err MsalLi bEnf orceQpen(U nt 16 nsali bRef Num
U nt16 node, U nt32 creator)

-> neali bRef Num Reference number of MSA Lib

-> node The mode to open
-> creator CreatorlD
err None No error

nmsakErr Still Qpen
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Comments

Purpose

Prototype

Parameters

Result

Comments

MsaLi bEnf or ceOpen broadcasts Enf or ceOpen event with Notification.

Follow the instructions bel ow.

Register Enf or ceOpen event Notification. Then activate AppA whichisan application
that MsaLi bCl ose() isputinthisNotification handler, and keep it active on back
ground. If MsaLi bEnf or ceOpen iscalled on AppB, AppA enablesto close Msa
Library and AppB enablesto open it through Notification.

Obtaining information I/F

MsaAlbumEnumerate!
Get Album list in aMemory Stick.

Err MsaAl bunEnurer at e( Ul nt 16 nsali br ef Num
U nt 32 *al bum t er at or P, Al bum nf oType *i nf oP)

-> neali bref Num Reference number of MsalLib.

<-> albumteratorP
Pointer to the last album.
Returns a pointer to the next album.

<-> infoP Pointer to album information specified by
al bun teratorP.

err None No error.
nmsaEr r Not Open

nmsakr r Di f f er ent Mode
nmsaEr r NoMedi a

msakErrl nval i dMedi a

msaEr r NoAl bum
nsakEr r Enuner at i onEnpty
msakr r Enuner at i ondet ai |
nmsakEr r Par am

Searchesin /HIFI/PBLIST.MSF and the album file specified by the system.

To get such album information as the number of tracks and title: Set arequired bit to
maskf | ag, and the system returns the information to a handle.

al buni t er at or Pisavariable used to get the next album information. To get the next
album information, call API by setting the last album information obtained.

1 Thisis available only when a version number obtained by using MsaGet APl Ver si on() is2.
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To get alist of al albums, call API by settingal burr t er at or St art to
al buni t er at or P; then, call API again by setting a value returned. Repeat this until
al buni t er at or St op isreturned to al bum t er at or P.

The system sends the followings as aresult and returned values.

e Noabum exists:

resul t al bum teratorP

msaErr Enuner ati onEnpty al bunl t er at or St op

e Oneabum exists:

resul t al bum teratorP

err None al buni terat or St op

¢ More than one album exist:

resul t al buniteratorP
err None avalue to get the next album
information

When NULL issettoi nf oP- >naneP, only al bunt ype, al bunRef Numand
vol Ref are obtained. Other information such asi nf oP- >i nf oHwill not be returned.

Here is a sample code that gets an album list:

Al bum nf oType i nf o;
U nt32 albumterator=al bumteratorStart;

i nfo. maskflag = nmsa_| NF_I NFALL;
i nfo.code = nsa_LANG CODE_ASCl | ;
whi | e(al bum t erator! =al bur t er at or St op) {
i f (MsaAl bunEnuner at e( GvsalLi bRef Num &al buml t er at or, & nf 0) {
/* Get Al bum Information */
}el se{
/[* Error */
}

}
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MsaGetAlbum?

Purpose Get current Reference number of aabum.

Prototype Err MsaGet Al bum( Ul nt 16 nsaLi bRef Num U nt 16 *al bunRef Num
U nt 32 *dumy)

Parameters -> nsali bRef Num Reference number of MSA Lib.
<- al bunRef Num  Reference number of aabum.
-> dumy Not used.

Result err None No error.
nmsaEr r Not Open
nmsakErr Di f f er ent Mbde
msaEr r NoMedi a
msaErrl nval i dMedi a
msaEr r NoAl bum
nmsakEr r Par am

MsaGetPBList

Purpose Obtains the current specified PBList.

Prototype Err MsaGet PBLi st (Ul nt 16 nsalLi bRef Num
MBAPBLI st Ptr pblistP, Untl6 *tracknun)

Parameters -> nsali bRef Num Reference number of MSA Lib
<-> pblistP Pointer to the MSAPBL. st structre.
<-> tracknum Track number in the PBList

Result err None No error

nmsaEr r Not Open:
nmsakErr Di f f er ent Mode:
msaEr r NoMedi a:
msaErr | nval i dMedi a:
msakEr r NoAl bum

1 Thisis available only when a version number obtained by using MsaGet APl Ver si on() is2.
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Comments If Pbl i st PisNULL, it obtains PBList size. Before obtainning PBList, Users must
obtain itssizefirst. If Tr acknumisO0, it returns the header information of MsaPBLi st
structure. ( the member, excluding pbl i sti ndex)

MsaGetPBStatus
Purpose Obtains the current replay status (PB or Stop/PBrate/Position etc).

Prototype Err MsaCet PBSt at us(U nt16 nsali bRef Num MSAPBSt at usPtr
pbst at usP)

Parameters -> neali bRef Num Reference number of MSA Lib.
<- pbstatusP Pointer to the MVSAPBSt at us structre.
Result err None No error

nsakr r Not Qpen:
nmsaErr Di f f er ent Mode:
nmsakEr r NoMedi a:
msakr r I nval i dMedi a:
msakEr r NoAl bum
nmsakr r Par am

Comments  MsaGetPBMode

Purpose Obtains the current replay status.

Prototype Err MsaGet PBMbde( Ul nt 16 nsali bRef Num MSAPBModePtr pbnodeP)

Parameters -> nsali bRef Num Reference number of MSA Lib.
<- pbnodeP Pointer to the VSAPBMbde structre.
Result err None No error

nsakr r Not Qpen:
nmsakErr Di f f er ent Mode:
nmsaEr r NoMedi a:
msakr r I nval i dMedi a:
msakEr r NoAl bum
nmsakEr r Par am
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MsaGetPBRate

Purpose Obtains the replay speed.

Prototype Err MsaGet PBRat e( Ul nt 16 nsalLi bRef Num Ul nt32 * pbrateP)

Parameters -> neali bRef Num Reference number of MSA Lib.
<- pbrateP The pointer to the memory for storing the replay speed.
Result err None No error

nmsaEr r Not Open:
nmsakr r Di f f er ent Mbde:
nmsakEr r NoMedi a:
msaErr | nval i dMedi a:
msaEr r NoAl bum

nmsakEr r Par am

Comments The replay speed is made of direction and DecSU/ItvSU. See below.

direction DecSU I tvSU

bit31 30 15 0

MsaGetPBPosition

Purpose Obtains the replying position.

Prototype Err MsaGet PBPosition(U nt16 msalLi bRef Num Ul nt 16
*currenttrack,
Ul nt 32*current posi tion)

Parameters -> meali bRef Num Reference number of MSA Lib.
<- currenttrack Thepointer tothereplaying PB List Index.

<- currentposition
The pointer to the starting position of the replay.

Result err None No error
nmsaEr r Not Open:
nmsakr r Di f f er ent Mbde:
nmsakEr r NoMedi a:
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msaErrl nval i dMedi a:
msakEr r NoAl bum

nmsakr r Par am

Comments  MsaGetTrackinfo
Purpose Obtains the information of Album and each track.

Prototype MsaGet Trackl nfo(Ul nt 16 nsaLi bRef Num Ul nt16 trackNo,
U nt8 *maskP, U nt16 code, MenHandl e *hdl P)

Parameters -> nsali bRef Num Reference number of MSA Lib.
-> trackNo Track number.
<-> maskP Specifies the bit field of obtainning info.

bit7 6 5 4 3 0

title | Artist | Genre | Comme | Al bum Reserve Not Ge
nt Title tsu

-> code Specify the code to obtainning information (1byte or 2byte

code).
-> hdl P The pointer to the handle with obtained information.
Result err None No error

nmsaEr r Not Open:

nmsakErr Di f f er ent Mode:
nmsaEr r NoMedi a:

msaErr | nval i dMedi a:
msakEr r NoAl bum
nmsakr r Par am

msakrr Menory:

expEr r Car dNot Pr esent :

Comments Obtains Al bum nf o if TrackNo isO.
For Track information, the system obtains the memory. After obtainning the information,
it releases the memory in the program. The system obtains the specified items by MaskP
and store it to the specified area (including Null).
Also, it calculates the total playing time of album, if the bit of Not Get suisO. (If it's 1,
the calculations can't be made.)

154 Programmer's Companion for Sony CLIE™ Handheld



Memory Stick® Audio : Sony Msa Library
Audio Interface (MSA I/F) reference

bi

bi

It sets 1 in the responding bit of maskP, if specified datais obtained. If not, sets 0 in the
bit. If there isinformation that is unable to obtain, the writing on the off-set value of
MsaTr ackl nf o can't be made. Before using off set value, check the bit of maskP first.

MsaGetShufflePlayedList

Purpose On shuffle mode, it obtainsthe list of replayed PBListlndex number.
Prototype Err MsaCet Shuf fl ePl ayedLi st (Ul nt 16 nmsali bRef Num
U nt 32 *shuffl epl ayedli st)
Parameters -> meali bRef Num Reference number of MSA Lib.
-> shuffl epl ayedl i st
The pointer to the list of replayed PBLi st | ndex number.
Result err None No error
nsakr r Not Qpen:
nmsaErr Di f f er ent Mode:
nmsakEr r NoMedi a:
msakr r I nval i dMedi a:
msaEr r NoAl bum
nmsakr r Par am
nmsakEr r Not Shuf f | eMode:
Comments Available only on shuffle mode. Acquire the area for the size of current PBList (for 32hit)
and passit as an argument. Bit 1 isallocated for the replayed PBListIndex. Thelist of
PBListIndex number is alotted as below.
t31 30 3 2 1 0
32 | 31 4 | 3 2 1
t31 30 3 2 1 0
64 | 63 36 |35 |34 |33

1 Thisis available only when aversion number obtained by using MsaGet APl Ver si on() is2.
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Purpose

Prototype

Parameters

Result

Comments

Purpose

Prototype

Parameters

MsaGetTrackRestrictionInfo
It obtains the detailed information for the replay restriction.

Err MsaGet TrackRestrictionlnfo(U nt16 nsaLi bRef Num
U nt16 trackNo, MsaTrackRestrictionlnfoPtr resrictionP)

-> neali bRef Num Reference number of MSA Lib.

-> trackNo The pointer to thelist of PBLi st | ndex number that has
aready replayed.
-> resrictionP  Thepointer to the detailed information for the replay
restriction.
err None: no error

nmsaEr r Not Open:
nmsakr r Di f f er ent Mbde:
nmsaEr r NoMedi a:

msaErr | nval i dMedi a:
msaEr r NoAl bum

nsakr r Par am
expEr r Car dNot Pr esent :

If thereisareplay restriction on the Get Tr ackl nf o, specify same TrackNO to call this
function. Sameas(l i mi tti ne).

Specifying information I/F
MsaSetAlbum*

Specify an Album to replay

Err MsaSet Al bum( Ul nt 16 nsalLi br ef Num
U nt16 al bunRef Num Ul nt32 *dunmy)

-> nsali bref Num Reference number of MsaLib.
-> al bunRef Num  Reference number of Album.

. Thisis available only when a version number obtained by using MsaGet APl Ver si on() is2.
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Result

Comments

Purpose

Prototype

Parameters

Result

Comments

-> dumy Not in use

err None No error
nsakr r Not Open

nmsakErr Di f f er ent Mbde
nmsakEr r NoMedi a

msakrr I nval i dMedi a
msakEr r NoAl bum

By setting al burmRef Num obtained by MsaAl bunEnuner at e() , it becomes
available to replay the Album.

MsaSetPBList
It specifiesthe PBList.

Err MsaSet PBLi st (Ul nt 16 nsalLi bRef Num MSAPBLi stPtr pblistP,
U nt16 tracknum

-> neali bRef Num Reference number of MSA Lib.

-> pblistP The pointer to MSAPBLI st structre.
-> tracknum The size of PBList to specify.
err None: No error

nmsaEr r Not Open:
nmsakr r Di f f er ent Mbde:
nmsaEr r NoMedi a:

msaErr | nval i dMedi a:
msaEr r NoAl bum
nmsakr r Par am

msakErr Menory:
expEr r Car dNot Pr esent :

During the replay, specification can’t be made. Make sure to do it during the stop.
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Purpose

Prototype

Parameters

Result

Comments

Purpose
Prototype

Parameters

Result

Comments
Purpose
Prototype

Parameters

MsaSetPB Status
It specifies the replaying status.(PBrate/Position etc).

Err MSAGet PBSt at us(U nt 16 nsali bRef Num MSAPBSt at usPtr
*pbst at usP)
-> neali bRef Num Reference number of MSA Lib.

-> pbst at usP The pointer to MSAPBSt at us structure.

err None No error

Can't specified status simply.
During the replay, specification can’t be made. Make sureto do it when it stops.

MsaSetPBMode

Specifies the replay status.

Err MSASet PBMbde( Ul nt 16 nsali bRef Num MSAPBModePtr pbnodeP)

-> nsali bRef Num Reference number of MSA Lib.

-> pbrodeP The pointer to MSAPBMode structure.

err None No error
nsakr r Not Qpen:

nmsakErr Di f f er ent Mode:
msaEr r NoMedi a:

msakr r I nval i dMedi a:
msakEr r NoAl bum

nmsakEr r Par am

MsaSetPBRate

Set the replaying speed.

Err MsaSet PBRat e( Ul nt 16 nsali bRef Num Ul nt 32 pbrat eP)

-> nsali bRef Num Reference number of MSA Lib.
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Result

Comments

Purpose

Prototype

Parameters

Result

-> pbrateP The replay speed.

err None No error
nsakr r Not Qpen:

nmsaErr Di f f er ent Mode:
nmsakEr r NoMedi a:

msakr r I nval i dMedi a:
msakEr r NoAl bum

nmsakr r Par am

The change of “Replay” and “ Stop,” which is Audio replay system status hasn’t occurred.
If called during the replay, the specified speed is reflected soon. During the stop, only the
speed status has changed. It replays at that speed when in replay status.

The replaying speed is consist of direction and DecSU/ | t vSU. See below or the
reference.

direction DecSU I tvSU

bit31 30 15 0

Dec SU=0 can't be specified. The speed to set will be defined later.

MsaSetPBPosition

It sets the replaying position.

Err MSASet PBPosition(U nt16 nsali bRef Num
U ntl6 currenttrack, U nt32 currentposition)

-> meali bRef Num Reference number of MSA Lib.
-> currenttrack Thetrack number to replay.

-> currentposition
The position to start to replay.

err None No error
nmsaEr r Not Open:

nmsakr r Di f f er ent Mbde:
nmsakEr r NoMedi a:

msaErr | nval i dMedi a:

nmsaEr r NoAl bum
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nmsakEr r Par am

Comments During the replay, the setting isn’t available. Be sure to do it when stopped.

MsaEdit

Purpose Edits the audio file on the Memory Stick.

Prototype Err MsaEdit (U nt16 nsali bRef Num Ul nt8 command,
U ntl6 trackl, U ntl16 track2, U nt32 su)

Parameters -> msaLi bRef Num Reference number of MSA Lib.
-> conmmand What to Edit.
-> trackl Source track.
-> track2 Destination track (Use “move” alone).
-> su Sound unit (Use “devide” alone). HMS/SU.
Result err None No error

nmsaEr r Not Open:
nmsakr r Di f f er ent Mbde:
nmsakEr r NoMedi a:
msakr r I nval i dMedi a:
nmsakEr r NoAl bum

nmsakEr r Par am

Comments If delete (as command) is executed, the data on Memory Stick mediais erased.

Playback control I/F
MsaPlay

Purpose Startsto replay.

Prototype Err MsaPlay (U nt16 nsaLi bRef Num Ul nt16 currenttrack,
U nt 32 currentposition, U nt32 pbrate)

Parameters -> neali bRef Num Thereference number of MSA Lib.
-> currenttrack Thetrack number to replay.

-> currentposition
The starting position to replay.
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Result

Comments

Purpose
Prototype

Parameters

Result

Comments

-> pbrate The replay speed.

err None No error
nsakr r Not Open

nmsaErr Di f f er ent Mode:
nmsakEr r NoMedi a:

msakr r I nval i dMedi a:
msakEr r NoAl bum

nmsakr r Par am

Ifcurrenttrack is Oxffff, current holdingtrack and position are used. If
nmsaPBRat e is OxFFFFFFFF, current holding information is used.

During the replay, 0 is set on AutoOff Timer (=never power off).

Using the call of this function, the replay command to the audio replay systemis issued.
To know the actual success, it's recommended to check the replay isin the status. If error,
the event isissued.

MsaStop
Stopsto replay.
Err MsaStop (Ul nt16 nsalLi bRef Num Bool ean reset)

-> nsali bRef Num Reference number of MSA Lib.

-> reset Trueif the current status:PBStatusiis clear. Falseif current
status: PBSt at us isremained.

err None No error
nmsaEr r Not Open:

nmsakr r Di f f er ent Mbde:
msaEr r NoMedi a:

msaErr | nval i dMedi a:

msaEr r NoAl bum

If stopped, AutoOff Timer is available.
Initial value of PBSt at us

st at us: nmsa_STOPSTATUS
pbRat e: Normal speed Dir 0 DecSU 6 I nvSU 6
current TrackNo: 1
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Purpose

Prototype

Parameters

Result

Comments

Purpose

Prototype

Parameters

Result

current SU 0

MsaSetControlKey
Specifies a Virtual key.

Err MsaSet Control Key(U nt 16 mnsaLi bRef Num
MsaCont r ol Key control key, MsaControl KeySt at e keyst at us)
-> meaLi bRef Num Reference number of MSA Lib.
-> control key Types of Virtual key.
-> keyst at us Status of Virtual key(Set/Release/Long).

err None No error
nmsakr r Not Qpen:

nmsakr r Di f f er ent Mbde:
nmsakEr r NoMedi a:

msakr r I nval i dMedi a:
msakEr r NoAl bum

nmsakr r Par am

If thereis a constant interval between Set and Release, it notifies the long key press of
VirtualKey to TrackPlayer.

Utility I/F
MsaSuToTime

Converts sound unit number to MsaTi ne structure.

Err MsaSuToTi ne(Ul nt16 nmsaLi bRef Num Ul nt 32 SU,
MsaTi nePtr tineP)

-> nsali bRef Num Reference number of MSA Lib.

-> SU Sound unit number from the top track.
<- timeP Pointer to MsaTime structre.
Er r None No error

nsakr r Not Qpen:
nmsaErr Di f f er ent Mbde:
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Comments

Purpose

Prototype

Parameters

Result

MsaOut API

MsaTimeToSu
Converts MsaTi e structure to sound unit number.

Err MsaTi neToSu(Ul nt 16 nsaLi bRef Num MsaTi nePtr tineP,
Ul nt 32 *SU)

-> neali bRef Num Reference number of MSA Lib.

-> tinmeP Pointer to MsaTime structre.
<- SU Sound unit number out of the top track.
Er r None No error

nmsaEr r Not Qpen:
nmsakErr Di f f er ent Mode:

MsaPBListindexToTrackNo

Converts PBLi st | ndex number to TrackNo.

Err MsaPBLi st ndexToTrackNo( Ul nt 16 nsalLi bRef Num
U nt16 pblistindex, U ntl6 *trackno)

-> nsalLi bRef Num  Reference number of MSA Lib.
-> pblistindex PBListindex number.
<- trackno TrackNO.

Err None No error
nsakr r Not Qpen:

nmsakErr Di f f er ent Mode:
msaEr r NoMedi a:

msakr r I nval i dMedi a:
msakEr r NoAl bum

nmsakr r Par am

Data structure
Hereisthelist of the data structure defined by MsaOut.
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MsaOutErr

Error number of MsaOut module.

typedef Err MsaQutErr;

#def i ne nsaQut Err Cl ass (sonyMsaError d ass| 0x40)
#def i ne nsaCut Err None (0)

#def i ne nsaQut Errlnval i dParam (nmsaCut Err Cl ass| 1)
#def i ne nsaCQut Err BandQut Of Range (nsaQut Err C ass| 2)
#def i ne nsaQut Err Level Qut Of Range (msaCQut ErrCl ass| 3)
#def i ne nsaQut Err FreqQut Of Range (nsaQut Err C ass| 4)
#def i ne nsaQut Err Patt er nQut Of Range (nsaCut ErrCl ass| 5)
#def i ne nsaQut Err Al r eadySt opped (nmsaQut Err C ass| 6)
#def i ne nsaQut Err Al readyOpened (nsaQut ErrC ass| 7)
#def i ne nsaQut Err Al readyd osed (nsaQut ErrC ass| 8)
#def i ne nsaQut Err G osed (nmsaQut ErrC ass| 9)

#def i ne nsaQut Err Hw (nsaQut Err C ass| 10)

#def i ne nsaQut Err Not Supported (nmsaCut ErrCl ass| 11)

Field Descriptions MsaQut Er r None Successfully executed.

MsaCut Err | nval i dPar am
Specified parameter isinvalid.
NULL pointer is specified.
MsaQut Er r BandQut Of Range
Specified band number is out of range.

MsaQut Err Level Qut Of Range
Specified level isout of range.

MsaQut Er r Fr eqQut OF Range
Specified frequencey number is out of range.

MsaQut Err Pat t er nQut Of Range
Specified pattern number is out of range.

MsaOQut Err Al r eady St opped
It isaready stopped.
MsaCut Err Cl osed Itisclosed.

MsaQut Er r Hw Hardware error occurred.

MsaQut Er r Not Support ed
Specified function is not supported.

MsaOutOutputMode
Set value of audio output mode.

typedef enum {
nsaQut Qut put Stereo = 0,
msaCut CQut put Monor al ,
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msaQut Qut put Mai n,

msaQut CQut put Sub,

msaQut CQut put Dual
} MsaCut Qut put Mode;

Field Descriptions msaCut Qut put St er eo
Stereo output.

msaCut Cut put Monor al
Monaural output.

nmsaCut Qut put Mai N Main sound output.
nmsaCut Qut put Sub Sub sound output.
nmsaCut Qut put Dual  Dual sounds output.

MsaOutMuteSwitch
Set value of mute mode.

typedef enum {
msaCut Mut eOFF = 0,
nmsaCut Mut eON

} MsaCQut Mut eSwi t ch;

Field Descriptions msaCut Mut eOFF Muteis OFF.
nmsaCut Mut eON Muteis ON.

MsaOutInfoType
set value/ status

typedef struct {
MsaOut Qut put Mode out put Mode;
U nt16 vol uneL;
U nt16 vol uneR,
U nt16 vol umeLi mtL;
U ntl16 volumeLimtR,
MsaOut Mut eSwi t chType nuteSwi t ch;
MsaOut EQSwi t chType EQSw t ch;
U ntl6 *EQual ueP;
U nt16 BBLevel ;
U nt16 beeplLevel;
} MsaCut I nfoType, *MsaQutlnfoPtr;

Field Descriptions out put Mbde Audio output mode.
vol urmelL Volume of channel L.
vol umeR Volume of channel R.
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vol umeLim tL Maxi mum volume of channel L.
vol umeLi m tR Maxi mum volume of channel R.
mut eSwi t ch Mute status.
MsaQut Mut eON
Muteis ON.
MsaOut Mut eOFF
Muteis OFF.
EQSwi t ch State of EQualizer switch.
EQval ueP Pointer to the value table of EQualizer level.
BBLevel Bassboost level.
beepLevel Beep level.

MsaOutCapabilityType
Audio/beep output control capability information

typedef struct {
#def i ne nsaCQut | ncapable (0)
#def i ne nsaCQut Capabl e (1)
Ul nt 32 nonoral : 1;
U nt 32 bilingual:1;
Ul nt 32 vol uneL: 1;
U nt 32 vol uneR: 1;
U nt32 volunmelLLimt:1;
U nt32 volumeRLimt:1;
U nt 32 deEnphasi s: 1;
U nt32 nute: 1;
unt32 EQ 1;
U nt32 EQ: 1;
unt32 EQR 1;
U nt32 BB: 1,
U nt 32 beep: 1;
U nt32 | evel L: 1;
Unt32 |level R 1;
Ul nt 32 spectrunL: 1;
U nt 32 spectrunR 1,
U nt 32 reservedFl ag: 15;
U nt 16 vol unmeReso;
U nt16 vol unmeLi n t Reso;
U nt 16 vol urmeLi ni t For AVLS;
U nt16 vol umeDef aul t;
U nt16 EQReso;
U nt16 EQNunBand;
U nt 16 BBMaxLevel ;
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Field Descriptions

U nt16 beepMaxLevel ;
U nt16 beepMaxFreq;
U nt16 beepMaxPatt ern;
U nt16 | evel Reso;
U nt 16 spectrunReso;
U nt 16 spect runmNunBand,;
} MsaCut CapabilityType, *MsaQut CapabilityPtr;

monoral : 1

bilingual:1

vol unelL: 1

vol uneR 1

volurmeLLimt:1

volumeRLimt: 1

nmute: 1

Monaural output is:

msaCut Capabl eavailable.
nmsaQut | ncapabl eunavailable.
Main/sub sounds switching is:
nmsaCut Capabl eavailable.

msaQut | ncapabl eunavailable.

Audio volume control (channel L/channel R) is:

nmsaCut Capabl e
available.

nmsaQut | ncapabl e
unavailable.

If both channelsare nsaQut | ncapabl e, adevice does not
have audio volume control function.

If only channel RisnsaCut | ncapabl e, audio volume will
be controled by channel L.

Audio maximum volume control(channel L/channel R) is:

msaQut Capabl e
available.

nmsaCut | ncapabl e
unavailable.

If both channelsare nsaQut | ncapabl e, adevice does not
have this function.

If only channel RisnsaCut | ncapabl e, audio maximum
volume will be controled by channel L.

Mute control is;

nmsaCut Capabl e
available.

nmsaCut | ncapabl e
unavailable.
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EQ 1
EQ.: 1
EQR 1
BB: 1
beep: 1

| evel L: 1
level R 1

spectruni: 1
spectrunR 1

vol unmeReso

vol unmeLi m t Reso

Reserved.
Reserved.
Reserved.
Reserved.
Reserved.

Audio output level retrieval function(channel L/channel R) is:

msaCut Capabl e
available.

nmsaQut | ncapabl e
unavailable.

If both channelsare nsaQut | ncapabl e, adevice does not
have this function.

If only channel R is msaOutlncapable, central value/average of
audio output level will be obtained from channel L.

Spectrum dataretrieval funtion(channel L/channel R) is:

msaQut Capabl e
available.

nmsaCut | ncapabl e
unavailable.

If both channelsare nsaQut | ncapabl e, adevice does not
have this function.

If R channel ismsaCut | ncapabl e, central value/average of
spectrum data will be obtained from channel L.

Set resolution of audio volume:
1toOxffff.

Set resolution of maximum audio volume:
1toOxffff.

vol urmeLi m t For AVLS

vol uneDef aul t

EQReso0
EQNunBand
BBMaxLevel
beepMaxLebel

Recommended volume set value of AVLS function:
0 tovol uneReso- 1.

Volume set value at default:
0 tovol uneReso- 1.

Reserved.
Reserved.
The maximum level number of Bass boost.
Reserved.
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Purpose

Prototype

Parameters

beepMaxFr eq Reserved.

beepMaxPattern Reserved.

| evel Reso Received resolution of audio output peak level:
ltoOxffff.

spect runReso Received resolution of spectrum data:
ltoOxffff.

spect r umNunBand Number of bands of spectrum data:

0to32.

MsaOutBeepPattern Enum

The pattern of the Beep sound which can be set up by MsaQut St ar t Beep() isdefined.
Some Beep Pattern is not defined but is silent. These may be defined in the future.

typedef enum {
nmsaCut BeepPatternPlay = O,
nmsaQut BeepPat t er nSt op,
nmsaQut BeepPat t er nPause,
nmsaQut BeepPat t er nAVSp,
nmsaQut BeepPat t er nAVSmM
nmsaQut BeepPat t er nFi r st
nsaCut BeepPat t er n\ar n,
nsaCQut BeepPat t er nErr,
nmsaCut BeepPat t er nSki p,
nsaQut BeepPat t er nOK|
msaCut BeepPat t er nCancel ,
msaCut BeepPatt ernd i ck,
nsaQut BeepPatt er nReset ,
nsaCQut BeepPatt ernl3,
nsaCQut BeepPatt er n14,
nsaCut BeepPat t er n15

} MsaCut BeepPatt ern;

Audio output control I/F
Here isthe detail specification of audio output control APIs.

MsaOutSetOutputMode

Set audio output mode.

MsaCQut Err

MsaQut Set Qut put Mode( Ul nt 16 nsali bRef Num

MsaQut Qut put Mode node );

-> nsali bRef Num Reference number of MSA Lib.
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-> node Specified audio output mode.

nsaQut Cut put St er eo
stereo output

nmsaCut Qut put Monor al
monaural output

nmsaQut Qut put Mai n
main sound output

nmsaCut CQut put Sub
sub sound output

msaQut CQut put Dual
dual sounds output

Result nmsaQut Er r None Successfully executed.

msaCQut Err | nval i dPar am
Specified mode isinvalid.

msaCut Er r Not Support ed
The function is not supported.

Comments Audio output mode will be set to the one specified at node.
The mode will be changed immediately, even if performed during playback.

Compatibility Depending on audio output mode control capability information returned from
MsaQut Get Capabi | i ty(), aselected mode might be unavailable.

Control capability of PEG-N7x0C are;

* Monaural/stereo output
» Main-sub sounds switching (Haven't yet settled.)
Control capability of Audio Adapter is:

» Unsupported

MsaOutSetVolume

Purpose Set output volume level.

Prototype MsaQut Err MsaQut Set Vol une( U nt 16 nsali bRef Num Ul nt16
| Value, U ntl16 rValue );

Parameters -> neaLli bRef Num Reference number of MSA Lib.
-> | Val ue Qut put volume level of channel L.
-> rVal ue Qut put volumelevel of channel R.
Result nmsaQut Er r None Successfully executed.

170 Programmer's Companion for Sony CLIE™ Handheld



Memory Stick® Audio : Sony Msa Library
MsaOut API

Comments

Compatibility

Purpose
Prototype
Parameters

Result

Comments

Compatibility

msaQut Err Level Qut Of Range
Specified volumeis out of range.

msaCut Er r Not Support ed
The function is not supported.

Audio volume will be set to those specified at | Val ue andr Val ue.

Specifiy any of 0to (resolution-1) to| Val ue for volume of channel L andtor Val ue
for volume of channel R.

If specified volumeislarger than the maximum set by MsaCQut Set Vol unmeLi mit (),
it will be adjusted to the set maximum.

The volume level will be changed immediately, even if performed during playback.

Depending on volume control capability information returned from
MsaOQut Get Capabi lity(),thesettingof r Val ue or of bothl Val ue andr Val ue
can beinvalid.

Control capabilities of PEG-N7x0C and Audio Adapter are:

» Setting of both L and R channels
* Resolution: 32

MsaOutVolumeUp

Raise volume by one level.

MsaOut Err MsaQut Vol umreUp( Ul nt 16 nsali bRef Num ) ;
-> msali bRef Num Reference number of MSA Lib.

nmsaQut Er r None Successfully executed.

nmsaQut Er r Level Qut OfF Range
Specified volume level is out of range.

msaCQut Er r Not Support ed
The function is not supported.

Audio volume will be turned up by one resol ution.

Even if adevice allowsindividual setting of channels L and R, the volume of these
channels will be turned up at the same time.

If the volume of either channel L or R islarger than that set by

MsaOQut Set Vol uneLi ni t (), it will be adjusted to the set

maximum( msaQut Er r Level Qut O Range) .

The volume level will be changed immediately, even if performed during playback..

Depending on volume control capability information returned from
MsaQut Get Capabi lity(),thisfunction call can beinvalid.
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Control capabilities of PEG-N7x0C and Audio Adapter are:
» Setting of both L and R channels.
* Resolution: 32
MsaOutVolumeDown
Purpose Turn down the volume by one level.
Prototype MsaQut Err MsaQut Vol unreDown( Ul nt 16 nsali bRef Num ) ;
Parameters -> meali bRef Num Reference number of MSA Lib.
Result nmsaQut Er r None Successfully executed.
msaQut Err Level Qut Of Range
Specified volume level is out of range.
msaCut Er r Not Support ed
The function is not supported.
Comments Turns down audio volume by one resol ution.
Evenif adevice allowsindividua setting of channelsL and R, the volume of these will be
turned down at the sametime.
If the volume of either channel L or Risset to O, it will remaine at 0.
(msaQut Err Level Qut OF Range) .
The volume level will be changed immediately, even if performed during playback.
Compatibility Depending on volume control capability information returned from
MsaQut Get Capabi |i ty(),thisfunction call can beinvalid.
Control capabilities of PEG-N7x0C and Audio Adapter are:
» Setting of both L and R channels.
* Resolution: 32
MsaOutSetVolumeLimit
Purpose Set maximum volume.
Prototype MsaQut Err MsaQut Set Vol uneLinmt( U ntl6 nsalLi bRef Num Ul nt16
ILimt, Untl6 rLimt );
Parameters -> meaLi bRef Num Reference number of MSA Lib.

-> | Limt Maximum volume level of channel L.
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Result

Comments

Compatibility

Purpose

Prototype

Parameters

Result

->rLimt Maximum volume level of channel R.

msaQut Er r None Successfully executed.

msaQut Err Level Qut Of Range
Specified volumeis out of range.

msaCut Er r Not Support ed
The function is not supported.

Sets maximum volumetothosesetat| Limt andrLim t.

Even if specified maximum volume islarger than that set by MsaQut Set Vol une() , it

will be set as specified.

Specify any of 0to (resolution-1) tol Li m t for channel L andtor Li mi t for channel R.

The volume level will be changed immediately, even if performed during playback..

Depending on volume control capability information returned from

MsaQut Get Capabi lity(),thesettingof r Li m t orof bothl Li mt andrLi mt

can beinvalid.
Control capabilities of PEG-N7x0C and Audio Adapter are:

» Setting of both L and R channels.
* Resolution: 32

MsaOutSetMute
Set mute status.

MsaQut Err MsaQut Set Mut e( Ul nt 16 nsali bRef Num
MsaQut Mut eSwi t chType switch );

-> nsali bRef Num Reference number of MSA Lib.
-> switch Mute statusis:

msaCut Mut eON
ON.

msaCut Mut eCOFF
OFF.

msaQut Er r None Successfully executed.

msaCQut Err | nval i dPar am
Specified mute statusisinvalid.

nmsaQut Er r Not Support ed
The function is not supported.
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Comments Enables audio mute by using switch.
The mute status wil be changed immedately, even if performed during playback.

Compatibility Depending on mute control capability information returned from
MsaOQut Get Capabi l i ty(),thesetting of swi t ch can beinvalid.

Control capability of PEG-N7x0C and Audio Adapter are:

* Mutefunction.
Beep output control I/F

MsaOutSetBBLevel

Purpose Set Bass Boost function.

Prototype MsaQut Err MsaQut Set BBLevel ( Ul nt 16 nsalLi bRef Num Ul nt 16

| evel );
Parameters -> nsali bRef Num Reference number of MSA Lib.
-> | evel Level of Bass Boost
Result err None Success
otherwise Failure

Comments Appliedto L and R channel.

Compatibility | evel must not exceed the value of the maximum Bass Boost level obtained from
MsaOQut Get Capabi lity().

Control capability of PEG-N7x0C are;

» Unsupported
Control capability of Audio Adapter is:

* Usablelevel value: Oor 1

MsaOutStartBeep

Purpose Sound the beep.

Prototype MsaQut Err MsaQut St art Beep( U nt16 nsalLi bRef Num Ul nt16 freq,
MsaQut BeepPattern pattern );

Parameters -> nsali bRef Num Reference number of MSA Lib.
-> freq Specify the frequency[HZ].
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Result

Comments

Compatibility

Purpose

Prototype

Parameters

Result

-> pattern Specify the beep pattern.
err None Success
otherwise Failure

In Audio Adapter, the music is muted while the beep is sounding.

Control capability of PEG-N7x0C are;

» Unsupported

Control capability of Audio Adapter is:

» Usable frequency: 400 - 4kHz
» The number of the maximum patterns: 16

Setting information retrieval I/F
Here isthe detail specification of APIsthat get setting information.

MsaOutGetOutputMode

Get current audio output mode.

MsaQut Err MsaQut Get Qut put Mode( Ul nt 16 nsaLi bRef Num
MsaQut Qut put Mode *nodeP);

-> nsali bRef Num Reference number of MSA Lib.

<-> nodeP

nmsaQut Er r None

Pointer to memory that store audio output mode.

nmsaQut Qut put St er eo
Stereo output

msaCut Cut put Monor al
Monaural output

msaCut Cut put Mai n
Main sound output

msaCut CQut put Sub
Sub sound output

nmsaQut CQut put Dual
Dual sounds output

Successfully executed.

msaCut Err | nval i dPar am

Null pointer is specified.
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Comments

Compatibility

Purpose

Prototype

Parameters

Result

Comments

Compatibility

msaCQut Er r Not Support ed
The function is not supported.

Stores audio output mode to the location specified by modeP.

Depending on volume control capability information returned from
MsaQut Get Capabi | i ty(),theinformation in modeP can beinvalid.

Control capabilities of PEG-N7x0C are:

* Monaural/stereo output
» Main-sub sound switching
Control capabilities of Audio Adapter is:

» Unsupported

MsaOutGetVolume

Get current volume level.

MsaQut Err MsaQut Get Vol une( Ul nt 16 nsali bRef Num Ul nt 16
*| Val ueP, Ul nt 16 *r Val ueP);

-> neali bRef Num Reference number of MSA Lib.

<-> | Val ueP Pointer to a memory where volume level of channel L is
stored.

<-> rVal ueP Pointer to a memory where volume level of channel Ris
stored.

nmsaQut Er r None Successfully executed.
msaQut Err | nval i dPar am
Null pointer is specified.

nmsaQut Er r Not Support ed
The function is not supported.

Stores current volume level to locations specified by | Val ueP and r Val ueP,
respectively.

Specify any of 0to (resolution-1) to | Li nmi t for volume level of channel L and to
rLi mt for volumelevel of channel R.

Depending on volume control capability information returned from
MsaQut Get Capabi l i ty(), thesetting of r Val ueP or of both | Val ueP and
r Val ueP can beinvalid.

Control capabilities of PEG-N7x0C and Audio Adapter are:
e Setting of both L and R channels.
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Purpose

Prototype

Parameters

Result

Comments

Compatibility

Purpose

Prototype

Parameters

* Resolution: 32
MsaOutGetVolumeLimit
Get current maximum volume set value.

MsaQut Err MsaQut Get Vol uneLinmit (U nt16 nsaLi bRef Num Ul nt 16
*ILimtP, Untl6 *rLimtP);

-> neali bRef Num Reference number of MSA Lib.

<->|LimtP Pointer to a memory where maximum volume level of channel
L isstored.

<->rLimtP Pointer to a memory where maximum volume level of channel
R is stored.

nmsaQut Er r None Successfully executed.

msaCut Err | nval i dPar am
Null pointer is specified.

nmsaQut Er r Not Support ed
The function is not supported.

Stores current maximum volume level to locations specifiedby | Li mi t PandrLi mi t P,
respectively.

Specify any of 0to (resolution-1) to | Li mi t P for maximum volume level of channel L
andtor Li m t P for maximum volume level of channel R.

Depending on volume control capability information returned from
MsaOQut Get Capabi lity(),thesettingof bothl Li mit P andrLi nitP oronly
rLimtP canbeinvalid.

Control capabilities of PEG-N7x0C and Audio Adapter are:

e The setting can be made for both L and R channels.
* Resolution: 32

MsaOutGetMute

Get current mute status.

MsaQut Err MsaQut Get Mut e( Ul nt 16 nsali bRef Num
MsaQut Mut eSwi t chType *switchP );

-> neaLli bRef Num Reference number of MSA Lib.
<-> switchP Pointer to a memory where current mute status is stored.
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nmsaCut Mut eON
Muteis ON.
nmsaCut Mut eCFF
Muteis OFF.
Result msaQut Er r None Successfully executed.
msaQut Err I nval i dPar am
Null pointer is specified.
nmsaQut Er r Not Support ed
The function is not supported.
Comments Stores current audio mute status to alocation specified by swi t chP.
Compatibility Depending on volume control information returned from MsaOut Get Capabi lity(),
information in swi t chP can beinvalid.
Control capabilities of PEG-N7x0C and Audio Adapter are:
* Mutefunction
MsaOutGetinfo
Purpose Get set values/statusin block.
Prototype MBAQur Err MsaQut Get I nfo( Ul nt16 nsalLi bRef Num MsaCQut | nf oType
*infoP );
Parameters -> meaLi bRef Num Reference number of MSA Lib.
<- infoP Pointer to a memory where every set value/statusiis stored.
Result nmsaQut Er r None Successfully executed.
msaQut Err | nval i dPar am
Null pointer is specified.
Comments Stores current set values/status to alocation specified by i nf oP.
Compatibility It depends on volume control capability information of a particular function returned from

MsaOQut Get Capabi lity().
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Purpose

Prototype

Parameters

Result

Comments

Compatibility

Audio output information retrieval I/F
Lists the detailed specification of APIsthat get audio output peak information.

MsaOutGetLevel
Get output peak level.

MsaQut Err MsaQut Get Level ( Ul nt 16 nsaLi bRef Num Ul nt 16
*| Val ueP, U nt16 *rVal ueP );

-> nsali bRef Num Reference number of MSA Lib.

<-> | Val ueP Pointer to a memory where output peak level of channel L is
stored.

<-> rVal ueP Pointer to a memory where output peak level of channel Ris
stored.

msaQut Er r None Successfully executed.

msaCQut Err | nval i dPar am
Null pointer is specified.

msaCut Er r Not Support ed
The function is not supported.

Stores current output level to locations specified by | Val ueP and r Val ueP.
Specify any of 0 to (resolution-1) to | Val ueP as output peak level of channel L and
r Val ueP as output peak level of channel R.

Depending on volume control capability information returned from
MsaOQut Get Capabi lity(),theinformationinr Val ueP orinboth| Val ueP and
r Val ueP can beinvalid.

Control capability of PEG-N7x0C are:

» Setting of both L and R channels
* Resolution: 16
Control capabilities of Audio Adapter is:

» Unsupported
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Purpose

Prototype

Parameters

Result

Comments

Compatibility

MsaOutGetSpectrum
Get spectrum data.

MsaQut Err MsaQut Get Spectrun( Ul nt 16 nsaLi bRef Num Ul nt 16
*| ValurP, U nt1l6 *rVal ueP );

-> neali bRef Num Reference number of MSA Lib.

<-> | Val ueP Pointer to a memory where spectrum data of channel L is
stored.

<-> rVal ueP Pointer to a memory where spectrum data of channel R is
stored.

nmsaQut Er r None Successfully executed.

msaCut Err | nval i dPar am
NULL pointer is specified.

nmsaQut Er r Not Support ed
The function is not supported.

Stores spectrum data of all bands to alocation specified by | Val ueP andr Val ueP,
respectively.

Specify any of 0to (resolution-1) to | Val ueP as spectrum data of channel L and

r Val ueP as spectrum data of channel R.

Depending on volume control information obtained by MsaQut Get Capabi lity(),
theinformation inr Val ueP or in both | Val ueP andr Val ueP can beinvalid.

Control capabilities of PEG-N7x0C are:

e Setting of both L and R channels.
*  Number of bands: 8
* Resolution 16
Control capabilities of Audio Adapter is:

» Unsupported
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Purpose

Prototype

Parameters

Result

Comments

Notes

System I/F
Lists the detailed specification of APIs of MsaOut system.

MsaOutGetCapability

Get audio/beep output capability information.

MsaOQut Err MsaQut Get Capabi lity( U nt16 nsaLi bRef Num
MsaOQut Capabi lityType *capabilityP );

-> nsali bRef Num Reference number of MSA Lib.

<-> capabilityP  Pointer to amemory where control capability information is
stored.

nmsaQut Er r None Successfully executed.
msaQut Err I nval i dPar am
NULL pointer is specified.

msaCut Er r Not Support ed
The function is not supported.

Stores audio/beep output control and statusretrieval capabilitiestoa location specified by
capabilityP

Determining If Memory Stick Audio Library Is
Available

To determine if the Memory Stick audio library is available on a device, as shown in
“Availability of library”, check sonySysFt r | nf oLi br Msa bitin Li br field for

SonySysFt r Sysl nf oType obtained by using sony SysFt r NunSys| nf oPasa
feature number.

Power Auto-Off

During playback (including background playing), Auto-Off is set to Forever. So, your
application does not need to disable Auto-Off while MsaPl ay is executed.

1 Some other way of device detection may be provided in the future.
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9

Audio remote
control : Sony Rmc
Library

Itisalibrary for using more highly the audio remote control which can be used only asa
key event in usual.*

Audio remote control API

Field Descriptions

Data structure

RmcRegEnum

Priority processing level of a callback function registered using RrcRegi st er () is
defined as below:

typedef enum RntRegi st er Enum {
r ntRegTypeWeak,
rncRegTypeSt rong

} RntRegEnum

r ntRegTypeWeak Indicates low priority processing level. A callback function
registered in thislevel can be stopped temporarily by another
application using Rre Di sabl eKeyHandl er () .

rnmcRegTypeStrong Indicates high priority processing level. A callback function
registered in thislevel cannnot be stopped by another
application using Rre Di sabl eKeyHandl er () .

1 Using with Audio Adapter is not recommended.
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RmcStatusType

The structure used to get the status of audio remote control library by
RrcGet St at us() .

typedef struct{
U nt32 creatorl D
U nt 32 reserved,;
} Rnt St at usType;

Field Descriptions creatorl D CreatorID of an application which registered a callback
function.
reserved Reserved. Not usable.
RmcKeyCodeEnum

Key identification number which will bereturned from Get RntKey () macro whenever
an operation was performed using PEG-N700C-supplied remote control.

typedef enum {
rmcKeyQther = 0, // Unknown keys
rmcKeyPl ay, /1 Play
rcKeyFr Play, // FR/ Pl ay
rnmcKeyFf Play, // FF/ Pl ay
rnmcKeyStop, // Stop
rntKeyDown, // Down
r nrtKey Up, /1 Up
rmcKeyNum // Num of all RMC keys
} RntKeyCodeEnum

Field Descriptions rmcKeyQt her Button which will not occur by using supplied remote control
r rcKeyPl ay Play button
rnrcKeyFr Pl ay FR Play button
rncKeyFf Pl ay FF Play button
r ntKey St op Stop button
r nrc Key Down Volume Down button
r ntKeyUp Volume Up button
r rcKeyNum Number of buttons on supplied remote control
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Audio remote control API

Purpose
Prototype
Parameters

Result

Comments

Purpose
Prototype
Parameters

Result

Comments

Purpose

Prototype

Parameters

Audio remote control functions

RmcLibOpen

Start to use the audio remote control library.
Err RntLi bOpen ( Unt16 ref Num)

-> ref Num Reference number of the audio remote control library.

err None No error

rncErr Not Avai | abl e
Audio remote control is not available.

menEr r Not EnoughSpace
Insufficient memory

Does processing to open the audio remote control library.

RmcLibClose

Closes the audio remote control library.

Err RntLi bd ose ( Unt16 refNum)
-> ref Num

Reference number of audio remote control library

err None No error
r nmcEr r Not Open

rncErrStill Open

Audio remote control library hasn't opened yet.

Audio remote control library is still opened.

It performs the procedure to complete audio remote control library.

RmcRegister

Register function which will be called back every time audio remote control-related event
isissued.

Err RntRegister(U nt16 ref Num RntRegEnum type,
RrcKeyHandl eProcPtr cal | backP, Ul nt32 creatorl D)

-> ref Num Library reference number
-> type Priority processing level of registered function
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Audio remote control API

Result

Comments

Purpose
Prototype
Parameters

Result

Comments

-> cal | backP Pointer to callback function
-> creatorlD CreatorlD of registered application
errNone No error.
r nrcEr r Not Open Audio remote control library hasn't opened yet.

rncErr Regi st er The function is already registered by another application.

To unregister a particular callback function, put NULL into RncKeyHandl ePr ocPt r
and call the function.

Regardless of type, only one callback function can be registered to alibrary. Overwriting
isnot allowed.

This function is generally used by an application that wants to get remote control event
even after it isfinished. In that case, data base where a specified callback function is
stored must remain locked.

Be sure not to delete an application which registered a function, or fatal error will occur.
Note that function call of those registered using r ntRegTypeSt r ong cannot be
cancelled by RntDi sabl eKeyHandl er () .

RmcDisableKeyHandler
Stops calling aregistered call back function.

Err RntDi sabl eKeyHandl er (Ul nt 16 ref Nun

-> ref Num Reference number of the library
errNone No error
r nrcEr r Not Open Audio remote control library hasn't opened yet.

rmcErr Regi st er Registered withr ntRegTypeSt r ong.

In general, when an application on the back ground continues to obtain remote control
events, this function enables an application on the foreground to obtain them. But acalling
can be stopped only when the corresponding call back function isregistered ast ype =
rnmcRegTypeWeak by RrtRegsiter (). If thecalling of that function is stopped
with this function, make sureto call it again by RrcEnabl eKeyHandl er () before
finishing the application.

186 Programmer's Companion for Sony CLIE™ Handheld



Audio remote control : Sony Rmc Library
Audio remote control API

Purpose
Prototype
Parameters

Result

Comments

Purpose
Prototype

Parameters

Result

Comments

Purpose

Prototype

Parameters

RmcEnableKeyHandler

Restartsto call aregistered call back function.

Err RntEnabl eKeyHandl er (Ul nt 16 ref Num
-> ref Num

Reference number of the library

err None No error
r mcEr r Not Open

rncErr Regi st er

Audio remote control library hasn't opened yet.
Already available for calling.

Usually, it's used along with Rrc Di sabl eKeyHandl er () .

RmcGetStatus
Obtains the library status.
Err RncCGet Status(U nt16 ref Num RncStatusType *status)

-> ref Num Reference number of the library

<- status Pointer to Rrc St at usType

err None No error

r mcEr r Not Open Audio remote control library hasn't opened yet.

The application can determine whether call back function is registered on its own by the
returned valueto thecr eat or | Dfield of st at us.

RmcK ey Rates
Specifies or obtains the timing of remote control event.

Err RntKeyRates(U nt16 ref Num Bool ean set,
U ntl6 *initDelayP, U ntl1l6 *periodP)

-> ref Num Reference number of the library
-> set

-> initDel ayP

Set to true if it's specified. Falseif it obtains the current value.

The amount of time of the initial delay till auto repeat in
system tick.
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Note
-> periodP Auto repeat period, in system tick.
Result errNone No error
r nrcEr r Not Open Audio remote control library hasn't opened yet.
Comments Usually the application doesn’t useit.
The constants defined by an application
RmcKeyHandleProcPtr
Purpose Handles remote control key events.
Prototype void (*RncKeyHandl eProcPtr) ( KeyDownEvent Type *keyDown)
Parameters -> keyDown Event structre defined by PalmOS. See PaAlmOS documents for
your reference.
Result Returns nothing.
Comments It is called when audio remote control event isissued except that the calling is stopped by

Note

RncDi sabl eKeyHandl er ().

It startsup from SysHandl eEvent () . Inthiscase, SysHandl eEvent () returns
true.

Determining If Audio Remote Control Library Is
Available

To determine whether the audio remote control library is available on a device, as shown
in“Availability of library”, check sonySysFt r Sysl nf oLi br Rt bitinlibr field for
SonySysFt r Sysl nf oType obtained by using sonySysFt r NunSysl nf oPasa
feature number.

To determine whether the audio remote control library is available on a device, check
sonySysFt r Sysl nf oLi br Rnt bitinlibr field for SonySysFt r Sysl nf oType
obtained by using sony SysFt r NunSysl nf oP as afeature number.

For more information about event support in the system , see “ Audio Remote Control”.

1 Some other way of device detection may be provided in the future.
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A

User Interface
Guideline

Thisisaguideline for devel opers who want to use the Jog Dial navigator in their
applications. Users should expect the Jog Dial navigator to influence programsin similar
ways. By following these guidelines, developers can ensure that their application's user
interface responds to the Jog Dial navigator appropriately.

*  When continuing to press the Jog Dial navigator and then releasing,
vchr JogPush isexecuted with theinitia first pressand vehr JogRel ease
is executed upon release. Unlessthe application is a kind of launcher, both
actions are basically considered as an Enter function, however it isrecommended
to useit as an Enter function when the Jog Dial navigator is pressed down rather
than released unless continuing to press the Jog Dial navigator down has a
special purpose. Inthe case of alauncher application, it is recommended to use
vchr JogRel ease asan Enter function.

 It'spossible to add new meanings: When the Jog Dial navigator is rotated
clockwise(vchr JogUp isissued), thiswill mean “Increase.” When it is rotated
counter-clockwise(vchr JogDown isissued), thiswill mean “decrease.” Those
are for the volume adjustment of audio player and other purposes.

» When aBack key is pressed, vchr JogBack isissued. Since this codeis
designed for the system use, including JogAssist, the use on the application is
banned in general. However, in case using the application, make sure to program
it to behave the same way as JogAssist. (see JogAssist processing)

» Wedistinguish between two types of scrolling. Thefirst typeiswhen the
background remains in place, but the cursor moves around on screen. When the
Jog Dial navigator is rotated counter-clockwise, vchr JogDown is called.
When it isrotated clockwise, vchrdogUp is called. In this case, when
vchr JogDown is caled, the cursor's position should be moved from the top to
the bottom of avertical list that indicates items, or from left to theright of a
horizontal list. The opposite scrolling should occur in the case of avchr JogUp
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cdl. Inthecaseof acircular list, the cursor should be moved in the same
direction as the Jog Dial navigator while the list/wheel holdsits position.
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» The second type of scrolling is when the cursor remains fixed onscreen while the
background scrolls behind it (for example, when the cursor is at the bottom of a
page, and the user scrolls down). In this case, when the Jog Dial navigator is
rotated counter-clockwise and vchrJogDown is called, avertical list of items
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4

should be scrolled up, and a horizontal list should be scrolled from right to the
left. When Jog Dial navigator is rotated clockwise, vchrJogUp is called and all
movement is the opposite as mentioned above. In the case of acircular list, the
list/wheel will rotate behind the cursor in the same rotate direction as the Jog Dial
navigator.
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External Interface
Cradle interface

B

External Interface

Thisisareference of external interface. For more details, see CLIE™ devel oper site

<http://www.us.sonypdadev.com/>. Note that some devices have no external interface.

Additionally, thisis designed to explain the equipment loaded into the CLIE™. Thereis
no guaranteethat all of the devel oped device based on thisreference will connect properly.

Cradle interface

Pin Specification

L

Pin No 1 Pin No 13
Pin No Name In brief
1 USB D USB Data-
2 USB D+ USB Data+
3 DTR Data Terminal Ready
4 RXD Receive Data
5 RTS Request to Send
6 TXD Transmit Data
7 CTS Clear to Send
8 NC -
9 DC B+ Power terminal post
10 HOT SYNC Hot Sync
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External Interface
Audio remote control interface

11 UNREG OUT  Power supply
12 CNT Accessory detection
13 G\D Ground

Audio remote control interface

Pin Specification

2 -
1

Pin No Name

5 G\D
6 KEY
7 DATA( NC)
8 B+(2.5V)

194 Programmer's Companion for Sony CLIE™ Handheld



Index

A
AlbuminfoType 139

E

Error codes of Expansion Manager 59
Error codes of VFS Manager 60
ExpCardinfo 83

ExpCardinfoType 59

ExpCardPresent 83
ExpSlotEnumerate 84

F
Feature number 15
FilelnfoType 58

H

HRBmpBItsSize 129
HRBmpCreate 129

HRBmpSize 129

HRClose 107

HRFntGetFontSize 130
HRFntSetFont 130

HRFontSelect 130
HRGetAPIVersion 107

HROpen 107
HRWinClipRectangle 108
HRWinCopyRectangle 108
HRWinCreateBitmapWindow 109
HRWinCreateOffscreenWindow 109
HRWinCreateWindow 110
HRWinDisplayToWindowPt 110
HRWinDrawBitmap 111
HRWinDrawChar 111
HRWinDrawChars 112
HRWinDrawGrayLine 112
HRWinDrawGrayRectangleFrame 112
HRWinDrawlnvertedChars 113
HRWinDrawLine 113
HRWinDrawPixel 113
HRWinDrawRectangle 114
HRWinDrawRectangleFrame 114
HRWinDrawTruncChars 114
HRWinEraseChars 115
HRWinEraseLine 115
HRWinErasePixel 116

HRWinEraseRectangle 116
HRWinEraseRectangleFrame 116
HRWinFillLine 117
HRWinFillRectangle 117
HRWinGetClip 117
HRWinGetDisplayExtent 118
HRWinGetFramesRectangle 118
HRWinGetPixel 118
HRWinGetWindowBounds 119
HRWinGetWindowExtent 119
HRWinGetWindowFrameRect 119
HRWinInvertChars 120
HRWinlnvertLine 120
HRWinlnvertPixel 120
HRWinInvertRectangle 121
HRWinInvertRectangleFrame 121
HRWinPaintBitmap 121
HRWinPaintChar 122
HRWinPaintChars 122
HRWinPaintLine 122
HRWinPaintLines 123
HRWinPaintPixel 123
HRWinPaintPixels 123
HRWinPaintRectangle 124
HRWinPaintRectangleFrame 124
HRWinRestoreBits 124
HRWinSaveBits 125
HRWinScreenMode 125
HRWinScrollRectangle 127
HRWinSetClip 128
HRWinSetWindowBounds 128
HRWinWindowToDisplayPt 128

M

MsaAlbumEnumerate 149
MsaCodecType Enum 145
MsaConfirm Enum 143
MsaControlKey Enum 145
MsaControlKeyState Enum 146
MsaEdit 160

MsaErr 138
MsaGetAlbum 151
MsaGetAPIVersion 148
MsaGetPBList 151
MsaGetPBMode 152
MsaGetPBPosition 153

Programmer's Companion for Sony CLIE™ Handheld 195



MsaGetPBRate 153
MsaGetPBStatus 152
MsaGetShufflePlayedList 155
MsaGetTrackinfo 154
MsaGetTrackRestrictioninfo 156
MsaLibClose 147
MsalibEnforceOpen 148
MsaLibGetCapability 148
MsalibOpen 147
MsaOutBeepPattern Enum 169
MsaOutErr 164
MsaOutGetCapability 181
MsaOutGetinfo 178
MsaOutGetLevel 179
MsaOutGetMute 177
MsaOutGetOutputMode 175
MsaOutGetSpectrum 180
MsaOutGetVolume 176
MsaOutGetVolumeLimit 177
MsaOutinfoType 165, 166
MsaOutMuteSwitch 165
MsaOutOutputMode 164
MsaOutSetBBLevel 174
MsaOutSetMute 173
MsaOutSetOutputMode 169
MsaOutSetVolume 170
MsaOutSetVolumeLimit 172
MsaOutStartBeep 174
MsaOutVolumeDown 172
MsaOutVolumeUp 171
MsaPBList 140
MsaPBListindexToTrackNo 163
MsaPbListType Enum 143
MsaPBMode 141
MsaPBStatus 141

MsaPlay 160

MsaPlayloop Enum 142
MsaPlayStatusEnum 141
MsaScopeEnum 142
MsaSequence Enum 143
MsaSetAlbum 156
MsaSetControlKey 162
MsaSetPBList 157
MsaSetPBMode 158
MsaSetPBPosition 159
MsaSetPBRate 158
MsaSetPBStatus 158

MsaStop 161
MsaSuToTime 162
MsaTime 146
MsaTimeToSu 163
MsaTrackinfo 144
MsaTrackRestrictioninfo 145

R

RmcDisableKeyHandler 186
RmcEnableKeyHandler 187
RmcGetStatus 187
RmcKeyCodeEnum 184
RmcKeyHandleProcPtr 188
RmcKeyRates 187
RmcLibClose 185
RmcLibOpen 185
RmcRegEnum 183
RmcRegister 185
RmcStatusType 184

S

sonySysFtrNumJogAstMaskP 20
sonySysFtrNumJogAstM OCardNoP 20
sonySysFtrNumJogAstMODbIDP 20
sonySysFtrNumStringlnfoP 19
sonySysFtrNumSysinfoP 15
sonySysNotifyHoldStatusChangeEvent 21
sonySysNotifyMsaEnforceOpenEvent 21
sonySysNotifyM saStatusChangeEvent 20
sysNotifyCardinsertedEvent 55
sysNotifyCardRemovedEvent 55
sysNotifyVolumeMountedEvent 55
sysNotifyVolumeUnmountedEvent 55

\%

vchrJogBack 26

vchrJogBack Assist 31

vchrJogDown 25

vchrJogPush 25
vchrJogPush/PushRepeat/Release Assist 36
vchrJogPushedDown 26
vchrJogPushedUp 26
vchrJogPushedUp/PushedDown Assist 35
vchrJogPushRepeat 25

vchrlJogRelease 26

vchrdogUp 25

196 Programmer's Companion for Sony CLIE™ Handheld



vchrJogUp/Down Assist 33
vchrRmcKeyPush 43
vchrRmcKeyRelease 43
VFSAnyMountParamType 58
VFSDirCreate 72
VFSDirEntryEnumerate 73
VFSExportDatabaseToFile 79
VFSFileAttributesGet 69
VFSFileAttributesSet 70
VFSFileClose 63
VFSFileCreate 61
VFSFileDateGet 70
VFSFileDateSet 71
VFSFileDBGetRecord 82
VFSFileDBGetResource 80
VFSFileDBInfo 81
VFSFileDelete 66
VFSFileEOF 68
VFSFileOpen 62
VFSFileRead 64
VFSFileReadData 63
VFSFileRename 67
VFSFileResize 72
VFSFileSeek 68
VFSFileSize 71
VFSFileTell 69
VFESFileWrite 65

VFSImportDatabaseFromFile 79

VFSSlotMountParamType 58
VFSVolumeEnumerate 76
VFSVolumeFormat 75
VFSVolumelnfo 76
VFSVolumelLabelGet 77
VFSVolumelL abelSet 77
VFSVolumeSize 78
VolumelnfoType 58

Programmer's Companion for Sony CLIE™ Handheld 197



198 Programmer's Companion for Sony CLIE™ Handheld



	Programmer's Companion for Sony CLIÉ™ Handheld
	Table of Contents
	Introduction
	Purpose of this manual
	How to read this manual
	PEG-N700C, N710C
	PEG-S300, S500C
	Audio Adapter(PEGA-SA500)

	CLIÉ™ SDK Components
	Directory components
	Header file

	Software Development Environment
	CodeWarrior for Palm Release 6
	Palm OS SDK 3.5
	Palm OS Emulator

	Installing CLIÉ™ SDK
	Copying SDK
	Adding an access path
	Adding a header file

	History

	Part I: System Function
	Palm OS® System Features
	Features
	Feature Creator
	Feature number
	sonySysFtrNumSysInfoP
	sonySysFtrNumStringInfoP
	sonySysFtrNumJogAstMaskP
	sonySysFtrNumJogAstMOCardNoP
	sonySysFtrNumJogAstMODbIDP


	Notification
	Event
	Broadcaster

	Device Detection
	How to distinguish the CLIÉ™ Handheld
	Availability of functions
	Availability of library


	Jog Dial™ Navigator
	Jog Event
	Virtual key
	Event interval
	Event processing

	Note
	Determining If Function Is Available


	JogAssist
	JogAssist processing
	vchrJogBack Assist
	vchrJogUp/Down Assist
	vchrJogPushedUp/PushedDown Assist
	vchrJogPush/PushRepeat/Release Assist

	JogAssist Mask Specification
	JogAssist Mask Data
	JogAssist Mask Pointer
	JogAssist Mask Owner
	Support to JogAssist mask system

	Notes
	Determining If JogAssist Is Available
	Preferences
	Mask Setting


	Audio Remote Control
	Remote Control Event
	Virtual Key
	Event intervals
	Event processing

	Notes
	Determining If Audio Remote Control Is Available
	Auto-On
	Application of Remote Control Interface


	Hold
	Hold User Interface
	Turn on and off
	Hold on spec

	Application Interface
	Getting current Hold status
	Receiving change in Hold status

	Note
	Determining If Function Is Available


	Memory Stick® File System
	File System Format
	Logical Format
	Directory structure
	Name Specification
	Volume and Slot

	File System Notification
	Event
	sysNotifyCardInsertedEvent
	sysNotifyCardRemovedEvent
	sysNotifyVolumeMountedEvent
	sysNotifyVolumeUnmountedEvent

	The sequence of event issuing
	handled Field
	Handling Instructions for Notification

	File System API
	Data Structure
	FileInfoType
	VFSAnyMountParamType
	VFSSlotMountParamType
	VolumeInfoType
	ExpCardInfoType

	Constants
	Error codes of Expansion Manager
	Error codes of VFS Manager

	File Stream APIs
	VFSFileCreate
	VFSFileOpen
	VFSFileClose
	VFSFileReadData
	VFSFileRead
	VFSFileWrite
	VFSFileDelete
	VFSFileRename
	VFSFileSeek
	VFSFileEOF
	VFSFileTell
	VFSFileAttributesGet
	VFSFileAttributesSet
	VFSFileDateGet
	VFSFileDateSet
	VFSFileSize
	VFSFileResize

	Directory APIs
	VFSDirCreate
	VFSDirEntryEnumerate

	Volume APIs
	VFSVolumeFormat
	VFSVolumeEnumerate
	VFSVolumeInfo
	VFSVolumeLabelGet
	VFSVolumeLabelSet
	VFSVolumeSize

	Utility APIs
	VFSImportDatabaseFromFile
	VFSExportDatabaseToFile
	VFSFileDBGetResource
	VFSFileDBInfo
	VFSFileDBGetRecord

	Expansion APIs
	ExpCardPresent
	ExpCardInfo
	ExpSlotEnumerate


	Note
	Determining If File System Is Available


	Part II: Library
	High Resolution : Sony HR Library
	Screen mode and API
	Glossary
	Incompatibility of existing API for High Resolution
	High Resolution and existing API
	Font setting
	Drawing on an off-screen window in high-resolution mode

	Using High resolution API
	Library loading
	Switching screen mode

	High-Resolution API
	System API
	HROpen
	HRClose
	HRGetAPIVersion

	Window API
	HRWinClipRectangle
	HRWinCopyRectangle
	HRWinCreateBitmapWindow
	HRWinCreateOffscreenWindow
	HRWinCreateWindow
	HRWinDisplayToWindowPt
	HRWinDrawBitmap
	HRWinDrawChar
	HRWinDrawChars
	HRWinDrawGrayLine
	HRWinDrawGrayRectangleFrame
	HRWinDrawInvertedChars
	HRWinDrawLine
	HRWinDrawPixel
	HRWinDrawRectangle
	HRWinDrawRectangleFrame
	HRWinDrawTruncChars
	HRWinEraseChars
	HRWinEraseLine
	HRWinErasePixel
	HRWinEraseRectangle
	HRWinEraseRectangleFrame
	HRWinFillLine
	HRWinFillRectangle
	HRWinGetClip
	HRWinGetDisplayExtent
	HRWinGetFramesRectangle
	HRWinGetPixel
	HRWinGetWindowBounds
	HRWinGetWindowExtent
	HRWinGetWindowFrameRect
	HRWinInvertChars
	HRWinInvertLine
	HRWinInvertPixel
	HRWinInvertRectangle
	HRWinInvertRectangleFrame
	HRWinPaintBitmap
	HRWinPaintChar
	HRWinPaintChars
	HRWinPaintLine
	HRWinPaintLines
	HRWinPaintPixel
	HRWinPaintPixels
	HRWinPaintRectangle
	HRWinPaintRectangleFrame
	HRWinRestoreBits
	HRWinSaveBits
	HRWinScreenMode
	HRWinScrollRectangle
	HRWinSetClip
	HRWinSetWindowBounds
	HRWinWindowToDisplayPt

	Bitmap API
	HRBmpBitsSize
	HRBmpSize
	HRBmpCreate

	Fonts API
	HRFntGetFontSize
	HRFntSetFont
	HRFontSelect


	Notes
	Determining If High Resolution Library Is Available
	Sub-Launch
	Switching a screen mode
	BmpCompress
	About High Resolution Assist


	Memory Stick® Audio : Sony Msa Library
	Configuration and Function
	Configuration
	MSA I/F funcitonal
	MsaOut functional
	Glossary

	Audio Interface (MSA I/F) reference
	Data Structures
	MsaErr
	AlbumInfoType
	MsaPBList
	MsaPBStatus
	MsaPlayStatusEnum
	MsaPBMode
	MsaPlayloop Enum
	MsaScopeEnum
	MsaPbListType Enum
	MsaSequence Enum
	MsaConfirm Enum
	MsaTrackInfo
	MsaCodecType Enum
	MsaTrackRestrictionInfo
	MsaControlKey Enum
	MsaControlKeyState Enum
	MsaTime

	System I/F
	MsaLibOpen
	MsaLibClose
	MsaLibGetCapability
	MsaGetAPIVersion
	MsaLibEnforceOpen

	Obtaining information I/F
	MsaAlbumEnumerate
	MsaGetAlbum
	MsaGetPBList
	MsaGetPBStatus
	MsaGetPBMode
	MsaGetPBRate
	MsaGetPBPosition
	MsaGetTrackInfo
	MsaGetShufflePlayedList
	MsaGetTrackRestrictionInfo

	Specifying information I/F
	MsaSetAlbum
	MsaSetPBList
	MsaSetPBStatus
	MsaSetPBMode
	MsaSetPBRate
	MsaSetPBPosition
	MsaEdit

	Playback control I/F
	MsaPlay
	MsaStop
	MsaSetControlKey

	Utility I/F
	MsaSuToTime
	MsaTimeToSu
	MsaPBListIndexToTrackNo


	MsaOut API
	Data structure
	MsaOutErr
	MsaOutOutputMode
	MsaOutMuteSwitch
	MsaOutInfoType
	MsaOutCapabilityType
	MsaOutBeepPattern Enum

	Audio output control I/F
	MsaOutSetOutputMode
	MsaOutSetVolume
	MsaOutVolumeUp
	MsaOutVolumeDown
	MsaOutSetVolumeLimit
	MsaOutSetMute

	Beep output control I/F
	MsaOutSetBBLevel
	MsaOutStartBeep

	Setting information retrieval I/F
	MsaOutGetOutputMode
	MsaOutGetVolume
	MsaOutGetVolumeLimit
	MsaOutGetMute
	MsaOutGetInfo

	Audio output information retrieval I/F
	MsaOutGetLevel
	MsaOutGetSpectrum

	System I/F
	MsaOutGetCapability


	Notes
	Determining If Memory Stick Audio Library Is Available
	Power Auto-Off


	Audio remote control : Sony Rmc Library
	Audio remote control API
	Data structure
	RmcRegEnum
	RmcStatusType
	RmcKeyCodeEnum

	Audio remote control functions
	RmcLibOpen
	RmcLibClose
	RmcRegister
	RmcDisableKeyHandler
	RmcEnableKeyHandler
	RmcGetStatus
	RmcKeyRates

	The constants defined by an application
	RmcKeyHandleProcPtr


	Note
	Determining If Audio Remote Control Library Is Available


	User Interface Guideline
	External Interface
	Cradle interface
	Pin Specification

	Audio remote control interface
	Pin Specification


	Index

