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IE_SETINKINPUT

Sets the ink input options for an ink edit control.

Parameters wParam
Consists of one or two flags specifying the new ink input option. Any one of
the following flags can be used as the wParam value. If IEI_ MOVE is specified,
one (and only one) additional value can combined to indicate a secondary option
if all ink will not fit inside the control when moved. For example, the combi-
nation IEI_MOVE | IEI_RESIZE specifies to move ink into the control and
resize the control to fit if necessary. Bitwise-OR combinations of constants not
including IEI_MOVE are not valid.

Constant Description
IEI_MOVE Move all ink inside the control.
IEI_RESIZE Resize all ink to fit inside the control.
IEI_CROP Crop all ink that falls outside the control.
IEI_DISCARD  Discard all ink if any falls outside the control.
[Param :
Not used; must be O.
Return Value Returns the previous ink input bits if successful; otherwise, returns
IFR_PARAMERR to indicate that wParam or [Param is invalid.
Comments An application can dynamically modify the ink input options. If more than 1 bit is
set, the order of priority is as listed in the previous table.
See Also IE_GETINKINPUT

IE_SETMODE

Sets the control to a particular mode.

Parameters wParam -
Specifies the mode to set the control to, as follows:
Constant Description
IEMODE_READY The control is ready for inking, moving strokes, tapping,
and so forth.
IEMODE_ERASE The control is set to erasing mode.

IEMODE_I.ASSO The control is set to lasso selection mode.
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Return Value

See Also

IParam
Not used; must be 0.

Returns one of the following values:

Constant Description

IER_OK Success. ;

TER_PARAMERR wParam or [Param is invalid.

IER_PENDATA Attempted to set erase or lasso mode with a null

HPENDATA handle in the control.

IE_GETMODE

|IE_SETMODIFY

Parameters

Return Value

Comments

See Also

Sets the modify bit in the control, indicating whether the contents of the control
have been modified.

wParam ,
The new value of the modify bit. Must be either TRUE or FALSE.

IParam
Not used; must bek 0.

- Returns IER_OK if successful; otherwise, returns [IER_ PARAMERR to indicate

that wParam or [Param is invalid.

The modify bit is set in the control whenever the user takes some action that
changes the ink in the control. Such actions include drawing new ink, erasing,
pasting, changing attributes, and moving ink. Note that calling a function to change
the contents of the control also sets the modify bit.

To preserve the value of the modify bit during some modifying action, the appli-
cation must first retrieve the bit’s value with IE_GETMODIFY, then restore the
value after completing the action.

This command succeeds regardless of the security setting.

IE_GETMODIFY
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|[E_SETNOTIFY

Sets the notification options for an ink edit control.

Parameters

Return Value

Comments

See Also

wParam

Consists of flags specifying the kinds of notifications required:

Constant Description

IEN_EDIT Require notifications of editing or command events.
Notifications sent: IN_CHANGE, IN_UPDATE,
IN_GESTURE, IN_COMMAND.

IEN_FOCUS Require notifications of focus events. Notifications
sent: IN_SETFOCUS, IN_KILLFOCUS.

IEN_PAINT Require notifications of painting events. Notifications

IEN_PDEVENT
IEN_PROPERTIES

IEN_SCROLL

IParam

Not used; must be 0.

sent: IN_PREPAINT, IN_POSTPAINT.

Require notifications of pointing-device events (clicks
and taps). Notification sent: IN_PDEVENT.

Require notifications before bringing up the properties
dialog box. Notification sent: IN_PROPERTIES.

Require notifications of scrolling events. Notifications
sent: IN_HSCROLL, IN_VSCROLL.

Returns the previous notification bits if successful; otherwise, returns
IER_PARAMERR to indicate that wParam or [Param is invalid.

An application can dynamically modify the kinds of notifications and the frequency

with which they are generated.

Unless otherwise specified, the parent window receives no notifications beyond the
default messages sent by Windows to the parent of a child window.

IE_GETNOTIFY
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|[E_SETPENTIP

Sets the default ink pen tip.
Parameters wParam
Not used; must be 0.

IParam
Address of a PENTIP structure.

Return Value Returns IER_OK if successful; otherwise, returns IER_ PARAMERR to indicate
: that wParam or [Param is invalid.

Comments The pen tip specified by PENTIP is used for all default inking in the control. Note
that the new pen tip applies only to new ink entered into the control. It does not
change the attributes of existing ink in the control. :

See Also PENTIP, IE_GETPENTIP

IE_SETRECOG

Sets the recognition options of the control.

Parameters wParam , ‘
Contains bits designating the new recognition options, as listed here:
Constant Description _
IEREC_ALL All recognition enabled.
IEREC_GESTURE Gesture recognition enabled.
IEREC_NONE Recognition disabled.
[Param
Not used; must be 0. ;
Return Value Returns the previous recognition bits if successful; otherwise, returns
IER_PARAMERR to indicate that wParam or [Param is invalid.
Comments - By default, all recognition is enabled. Currenfly, IEREC_GESTURE and

IEREC_ALL are equivalent.
See Also IE_GETRECOG
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IE_SETSECURITY

Sets the security options of the control.

Parameters wParam
Contains the new security bits. The high-order word is unused and must be 0.
The security flags can be combined using the bitwise-OR operator.

Constant ' Description
IESEC_NOCOPY Copying not allowed.
IESEC_NOCUT Cutting, deleting, and clearing not allowed.
IESEC_NOPASTE Pasting disabled.
IESEC_NOUNDO Undo not permitted.
IESEC_NOINK Inking not allowed.
IESEC_NOERASE Erasing not allowed.
IESEC_NOGET ’ The IE_GETINK message is disabled.
IESEC_NOSET The IE_SETINK message is disabled.
IParam
Not used; must be 0. ‘
Return Value Returns the previous security bits if successful; otherwise, returns one of the
following:
Constant Description
IER_PARAMERR wParam or [Param is invalid.
IER_SECURITY The control has security protection disallowing the
operation. :

See Also IE_GETSECURITY

IE_SETSEL

Sets the selection status of a particular stroke.

Parameters wParam .
Contains the zero-based index of the stroke whose selection status is to be set.
A value of IX_END sets the selection status of all the strokes in the control.

[Param
IParam is TRUE to select the stroke or FALSE to remove the selection. Other
values produce an IER_PARAMERR return value.
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Return Value Returns one of the following values:

Constant Description
- IER_YES The stroke was previously selected.
IER_NO The stroke was not previously selected.
IER_PARAMERR wParam or [Param is invalid.
- Comments This message affects the selection status of only the specified stroke. The selection

status of other strokes remains unchanged.

See Also IE_GETSEL

IN_ CHANGE

Sent after the contents of the control have been modified and repainted.

The control’s parent window receives this notification message through
a WM_COMMAND message if the IEN_EDIT bit has been set using the
IE_SETNOTIFY message.

Parameters wParam
Specifies the identifier of the ink edit control.

[Param
Specifies the handle of the iedit control in the low-order word and the
IN_CHANGE notification message in the high-order word.

See Also IE_SETNOTIFY

IN_CLOSE

Sent when the control is closing and about to be destroyed.

The control’s parent window receives this notification message through a
WM_COMMAND message.

Parameters wParam
Specifies the identifier of the ink edit control.

[Param
Specifies the handle of the iedit control in the low-order word and the
IN_CLOSE notification message in the high-order word.



IN_COMMAND a1

Return Value

The application should return TRUE to prevent the control from being closed
or FALSE for default handling.

IN.COMMAND

Parameters

Return Value

Comments

See Also

Sent when the user has selected an item from the pop-up menu.

The control’s parent window receives this notification message through
a WM_COMMAND message if the IEN_EDIT bit has been set using the
IE_SETNOTIFY message.

wParam
Specifies the identifier of the ink edit control.

[Param
Specifies the handle of the iedit control in the low-order word and the
IN_COMMAND notification message in the high-order word.

The application should return TRUE to discard the command selection or FALSE
for default processing.

The application can retrieve details about the selection by using the
IE_GETCOMMAND message.

IE_GETCOMMAND, IE_SETNOTIFY

IN ERASEBKGND

Parameters

Sent to the parents of ink edit controls that have the IEB_OWNERDRAW option
to request the painting of the control background.

The control’s parent window receives this notification message through a
WM_COMMAND message.

wParam
Specifies the identifier of the ink edit control.

[Param
Specifies the handle of the ink edit control in the low-order word and the
IN_ERASEBKGND notification message in the high-order word.
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Comments

See Also

The application should use the IE_ GETPAINTDC message to retrieve such
information as the correct device context and clipping region.

IE_GETPAINTDC

IN_GESTURE

Parameters

Return Value

Comments

- See Also

Sent when the user has performed a gesture in the iedit control.

The control’s parent window receives this notification message through
a WM_COMMAND message if the IEN_EDIT bit has been set using the
IE_SETNOTIFY message. '

wParam
Specifies the identifier of the ink edit control.

IParam

Specifies the handle of the ink edit control in the low-order word and the
IN_GESTURE notification message in the high-order word.

The application should return TRUE to discard the gesture or FALSE for default
processing.

An application can retrieve details about the gesture by using the
IE_GETGESTURE message.

IE_SETNOTIFY

INHSCROLL

Parameters

The IN_HSCROLL notification message is sent when the user has clicked the ink
edit control’s horizontal scroll bar.

The control’s parent window receives this notification message through a
WM_COMMAND message if the IEN_SCROLL bit has been set using the
IE_SETNOTIFY message. This bit is set by default and should be cleared if
the control’s parent does not require this notification message.

wParam :
Specifies the identifier of the ink edit control.

[Param :
Specifies the handle of the ink edit control in the low-order word and the
IN_HSCROLL notification message in the high-order word.
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Return Value

See Also

The application should return TRUE to discard the scrolling request.
IE_SETNOTIFY

IN_KILLFOCUS

Parameters

Return Value

See Also

Sent to inform the parent window that the control is losing the focus.

The control’s parent window receives this notification message through a
WM_COMMAND message if the IEN_FOCUS bit has been set using the
IE_SETNOTIFY message. This bit is set by default and should be cleared if
the control’s parent does not require this notification message.

wParam
Specifies the identifier of the ink edit control.

[Param
Specifies the handle of the iedit control in the low-order word and the
IN_KILLFOCUS notification message in the high-order word.

The application should return TRUE to prevent the control from losing the focus.

IE_SETNOTIFY

IN_MEMERR

Parameters

Return Value

Comments

Sent when the system is unable to satisfy a memory request made by the control.

The control’s parent window receives this notification message through a
WM_COMMAND message.

wParam
Specifies the identifier of the ink edit control.

[Param
Specifies the handle of the ink edit control in the low-order word and the
IN_MEMERR notification message in the high-order word.

The application should return TRUE to retry the operation (generally after it frees
memory). If it returns TRUE and the control still cannot perform the memory
operation, another IN_MEMERR notification is generated.

The ink edit control does not display an error message of any kind. Any such error
messages must be displayed by the application.
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IN_MODECHANGED

Parameters

See Also

Sent after the control mode has changed.

The control’s parent window receives this notification message through
a WM_COMMAND message if the IEN_EDIT bit has been set using the
IE_SETNOTIFY message.

wParam
Specifies the identifier of the ink edit control.

[Param
Specifies the handle of the ink edit control in the low-order word and the
IN_MODECHANGED notification message in the high-order word.

IE_SETNOTIFY, IE_GETMODE, IE_SETMODE

IN_PAINT

Parameters

Comments

See Also

Sent to the parent window of an owner-draw ink edit control to indicate that
the control should be painted.

The control’s parent window receives this notification message through a
WM_COMMAND message.

wParam
Specifies the identifier of the ink edit control.

[Param '
Specifies the handle of the ink edit control in the low-order word and the
IN_PAINT notification message in the high-order word.

The application should use the IE_ GETPAINTDC message to retrieve the details
of the required painting,.

IE_GETPAINTDC
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IN._PDEVENT

Parameters

Return Value

Comments

See Also

Sent when a pointing-device transition event (such as a tap, up-click, or double-tap)
occurs.

The control’s parent window receives this notification message through a
WM_COMMAND message if the [IEN_PDEVENT bit has been set using the
IE_SETNOTIFY message.

wParam
Specifies the identifier of the ink edit control.

[Param
Specifies the handle of the ink edit control in the low-order word and the
IN_PDEVENT notification message in the high-order word.

The application should return TRUE to discard the event, or FALSE for normal
processing.

The application can retrieve a PDEVENT structure describing the event by sending
the IE_ GETPDEVENT message.

IE_GETPDEVENT, IE_SETNOTIFY

IN_POSTPAINT

Parameters

Comments

See Also

Sent to inform the parent that painting is finished.

The control’s parent window receives this notification message through a
WM_COMMAND message if the IEN_PAINT bit has been set using the
IE_SETNOTIFY message.

wParam
Specifies the identifier of the ink edit control.

[Param
Specifies the handle of the ink edit control in the low-order word and the
IN_POSTPAINT notification message in the high-order word.

The application can send the IE_GETPAINTDC message to retrieve a device con-
text with the correct clipping region to perform any additional painting on top of
the ink edit control.

IE_GETPAINTDC, IE_SETNOTIFY
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IN._PREPAINT

Parameters

Comments

See Also

Sent just before the control paints the ink.

The control’s parent window receives this notification message through a
WM_COMMAND message if the IEN_PAINT bit has been set using the
IE_SETNOTIFY message.

wParam
Specifies the identifier of the ink edit control.

[Param
Specifies the handle of the ink edit control in the low-order word and the
IN_PREPAINT notification message in the high-order word.

The application can send the IE_ GETPAINTDC message to retrieve a device
context with the correct clipping region to perform any additional painting before
the ink edit control paints. :

IE_GETPAINTDC, IE_SETNOTIFY

IN_PROPERTIES

Parameters

Return Value

See Also

Signals the iedit control’s standard Properties dialog box is about to be displayed
on the screen.

The control’s parent window receives the IN_PROPERTIES notification message

. through a WM_COMMAND message if the IEN_PROPERTIES bit has been set

using the IE_SETNOTIFY message. This bit is set by default and should be cleared
if the control’s parent does not require this notification message.

wParam
Specifies the identifier of the ink edit control.

IParam ,
Specifies the handle of the ink edit control in the low-order word and the
‘IN_PROPERTIES notification message in the high-order word.

The application should return TRUE to avoid displaying the iedit control’s standard

* Properties dialog box.

IE_SETNOTIFY
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IN_SETFOCUS

Parameters

Return Value

See Also

Sent to inform the parent window that the control is gaining the focus.

The control’s parent window receives this notification message through a
WM_COMMAND message if the IEN_FOCUS bit has been set using the
IE_SETNOTIFY message. This bit is set by default and should be cleared if
the control’s parent does not require this notification message.

wParam
Specifies the identifier of the ink edit control.

{Param ;
Specifies the handle of the ink edit control in the low-order word and the
IN_SETFOCUS notification message in the high-order word.

The application should return TRUE to prevent acquiring the focus.

IE_SETNOTIFY

IN_UPDATE

Parameters

See Also

Sent when the contents of the control have been modified but not yet repainted.

The control’s parent window receives this notification message through a
WM_COMMAND message if the IEN_EDIT bit has been set using the
IE_SETNOTIFY message.

wParam
Specifies the identifier of the ink edit control.

[Param ,
Specifies the handle of the ink edit control in the low-order word and the
IN_UPDATE notification message in the high-order word.

IE_SETNOTIFY
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IN_VSCROLL

Parameters

Return Value

See Also

Sent when the user has clicked the ink edit control’s vertical scroll bar.

The control’s parent window receives this notification message through a
WM_COMMAND message if the IEN_SCROLL bit has been set using the
IE_SETNOTIFY message. This bit is set by default and should be cleared if
the control’s parent does not require this notification message.

wParam
Specifies the identifier of the ink edit control.

[Param
Specifies the handle of the ink edit control in the low-order word and the
IN_VSCROLL notification message in the high-order word.

The application should return TRUE to discard the scrolling request.
IE_SETNOTIFY

PE_BEGINDATA

Parameters

Comments

Sent to the window specified by the htrgTarget member of the TARGET structure
the first time any pen data is directed toward that window. Submessage of
WM_PENEVENT.

wParam
PE_BEGINDATA

IParam
Address of a TARGET structure.

A target window can initialize the dwData member of the TARGET structure with
a handle to pen data (HPENDATA), a handwriting recognition object (HRC), or
some private data type. If dwData is an HPENDATA object, the HPENDATA
object should be in standard scale with no OEM data. For example, the
HPENDATA object can be created as follows:

CreatePenDataEx(NULL, PDTS_STANDARDSCALE, CPD_TIME, 0);

The target window informs Windows of the type of data in the dwData member

of the TARGET structure by returning LRET _HPENDATA, LRET_HRC, or
LRET_PRIVATE (or LRET_DONE). If the application lets the message fall down
to the Windows DefWindowProc function, then the function creates a handwriting
recognition object (HRC) for this target.
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See Also

The window can ignore all input except gestures. In this case, it must create a
handwriting recognition object and customize it to recognize only gestures.

For an example of how an application can handle PE_BEGINDATA, see the source
code for PENAPP.C in Chapter 7, “A Sample Pen Application.”

TARGET, WM_PENEVENT

'PE_BEGININPUT

Parameters

Return Value

Comments

See Also

Begins default input processing. Submessage of WM_PENEVENT.

wParam
PE_BEGININPUT

IParam
The high-order word is the handle of the window in which the pen first touched
down, and the low-order word is the event reference identifier returned from
GetMessageExtralnfo.

Returns PCMR_OK if successful; otherwise, it returns one of the following values:

Constant » Description
PCMR_ALREADYCOLLECTING StartPenInput has already been called for
this session.
PCMR_APPTERMINATED The application terminated input.
PCMR_ERROR Parameter or unspecified error.
PCMR_INVALID_PACKETID A packet identifier is invalid.
PCMR_SELECT Press-and-hold action was detected.
Collection is not started.
PCMR_TAP A tap was detected. Collection is not
‘ started.

A control can initiate default pen-input processing by sending this message to
its parent. If the parent allows the message to be processed by passing it to
DefWindowProc, default pen-input behavior begins. The DoDefaultPenInput
function uses this technique. '

For further information about default processing, refer to Chapter 2, “Starting Out
with System Defaults.”

DoDefaultPenInput, WM_PENEVENT
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PE_BUFFERWARNING

Parameters

Comments

See Also

Generated by the pen driver component of the system when the input queue is
approximately half full. When an application receives PE_BUFFERWARNING,
it should immediately call GetPenInput to drain the input queue. Submessage
of WM_PENEVENT.

wParam
PE_BUFFERWARNING.

IParam
Extra information encapsulating a reference to the event and the HPCM that
generated it. Applications can use the EventRefFromWpLp and
HpcmFromWpLp macros to retrieve these values.

If an application receives this message, it has fallen behind in processing the input.
The buffer is in danger of overflowing. The application should repeatedly call
GetPenlnput to gather the unprocessed pen input.

GetPenInput, WM_PENEVENT

PE_ENDDATA

Parameters

Comments

Sent at the termination of pen input to all windows specified by the htrgTarget
member of the TARGET structure that have received a PE_BEGINDATA
message. Submessage of WM_PENEVENT.

wParam
PE_ENDDATA.

IParam ,
Address of a TARGET structure.

A target can inform the recognizer that pen input has ended and process the
HRC in response to this message. If this message is allowed to fall through to
the DefWindowProc function, default result processing is done if the value in
the dwData member of the TARGET structure is of type HRC. EndPenInput
is called followed by a call to ProcessHRC. Then the PE_RESULT submessage
is sent to the target to allow the target to get results and process them.
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See Also

If the dwData member of the TARGET structure has the HPENDATA or HRC
type, the object is destroyed by DefWindowProc on completion of results
processing.

TARGET, WM_PENEVENT

PE_ENDINPUT

Parameters

See Also

Sent to indicate that the default collection has terminated. Submessage of
WM_PENEVENT.

wParam
PE_ENDINPUT.

[Param
Not used.

WM_PENEVENT

PE_GETINKINGINFO

Parameters

Return Value

Comments

Fills an INKINGINFO structure. Submessage of WM_PENEVENT.

wParam
PE_GETINKINGINFO.

IParam
Address of an INKINGINFO structure, which is initialized with default values.

The targeted windows in the application should return 1 to customize inking
information. A return value of 0 results in default inking behavior.

Before beginning default pen input, Windows sends PE_ GETINKINGINFO to all
the windows specified by the htrgTarget member of the TARGET structure. (The
TARGET structure is part of the TARGINFO structure created during processing
of the earlier PE_SETTARGETS messages.)

The default values are the same as those used when StartInking is called with
Ipinkinginfo set to NULL, but the PIl_SAVEBACKGROUND flag is forced on in

. the wFlags member of the INKINGINFO structure to automatically save and

restore the inking background.
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See Also

The hrgnClip member of the INKINGINFO structure temporarily contains
the index of the target in the TARGINFO structure retrieved by the
PE_SETTARGETS message. Note that this is an overloading of this member
to identify the targets. If the htrgTarget window specified in the TARGET
structure returns 1 to this message, the following actions are taken:

If both the PII_INKPENTIP and PII_RECTCLIP flags are set, the pen tip
specified by the tip member of the INKINGINFO structure is saved and used
whenever the pen goes down within the area defined by the rectClip member.
In most cases, the ink color changes at or near the clipping boundary, even
when the pen is dragged over it. Because inking is done on a per-segment basis,
there may be a slight overlap of color near a common boundary.

If the width given in the tip member is 0, no ink will appear within the area
specified by the rectClip member. Password fields can be implemented using
this technique.

If the PII_SAVEBACKGROUND flag is clear (0), any ink dropped within the
area specified by the rectClip member is not removed at the termination of the
collection. The ink edit control, for example, uses this technique. However, the
parent window can override this default behavior when it finally receives a
PE_GETINKINGINFO message after all its targets have been called.

If the PII_INKSTOP flag is set, the rectInkStop. member is folded into the
region specified by the hrgnlnkStop member, which is used in calls to the
StartInking function. When inking stops due to a pen-down event in the
rectInkStop rectangle, a WM_PENMISC message with the PMSC_INKSTOP
submessage is sent to the window specified by the htrgTarget member of the
TARGET structure. [Param is the same as in the PE_PENDOWN message
that caused the inking to stop. As with PII_SAVEBACKGROUND, hwnd can
override the preprocessed values accumulated by the targets.

For further information about PE_GETINKINGINFO, see Chapter 2, “Starting Out
with System Defaults.”

INKINGINFO, PE_SETTARGETS, StartInking, TARGET, TARGINFO,
WM_PENEVENT
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PE_GETPCMINFO

Parameters

Comments

See Also

Fills a PCMINFO structure, which is then used in a call to StartPenInput.
Submessage of WM_PENEVENT.

wParam
PE_GETPCMINFO.

I[Param .
Address of a PCMINFO structure, which is initialized with default values.

The default values are the same as those applied when StartPenInput is called
with the [ppcminfo parameter set to NULL:

= Inking terminates when the time-out period elapses.

= Inking terminates when a tap occurs outside the client rectangle of iwnd.

= Inking does not start if the initial pen input consists of a press-and-hold gesture.

However, an exclusion region specified by the hrgnExclude member of the
PCMINFO structure may have accumulated while processing PE_SETTARGETS
messages. The window procedure can modify the values to customize the collection
parameters before pen input begins.

If the PCM_DOPOLLING flag in the dwPcm member of the PCMINFO structure
is set, it is disregarded and pen input remains in event mode.

PCMINFO, PE_SETTARGETS, StartPenInput, WM_PENEVENT

PE_MOREDATA

Parameters

Sent to the window specified by the htrgTarget member of the TARGET structure
to indicate that more pen data is available for that window. Submessage of
WM_PENEVENT.

wParam
PE_MOREDATA.

IParam
Address of an INPPARAMS structure.
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Comments

See Also

DefWindowProc collects the pen input in response to the PE_PENDOWN,
PE_PENUP, and PE_PENMOVE messages and sends the input on a stroke-by-
stroke basis to one of the targets in the TARGINFO structure. On a pen-tip
transition—that is, from pen-down to pen-up or vice versa—the Windows
DefWindowProc function sends a PE_MOREDATA message to the window
specified by the htrgTarget member of the TARGET structure identified in the
PE_BEGINDATA message.

If it receives a PE_ MOREDATA message, DefWindowProc uses
AddPointsPendata or AddPenInputHRC, or does nothing, depending on whether
the data type in the dwData member of the TARGET structure is a handle to an
HPENDATA, an HRC handle for handwriting recognition, or some private data

type.

AddPenInputHRC, AddPointsPendata, INPPARAMS, PE_PENMOVE,
PE_PENDOWN, PE_PENUP, TARGET, TARGINFO, WM_PENEVENT

PE_PENDOWN

Parameters

See Also

Generated by the pen driver component of the system when the pen tip touches the
tablet surface. Submessage of WM_PENEVENT. '

wParam
PE_PENDOWN.

[Param
Extra information encapsulating a reference to the event and the HPCM that
generated it. Applications can use the EventRefFromWpLp and
HpcmFromWpLp macros to retrieve these values.

WM_PENEVENT

PE_PENMOVE

Generated by the pen driver component of the system when the pen moves, forcing
more packets into the input queue. Submessage of WM_PENEVENT.
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Parameters wParam ,
PE_ PENMOVE.

[Param
Extra information encapsulating a reference to the event and the HPCM that
generated it. Applications can use the EventRefFromWpLp and
HpcemFromWpLp macros to retrieve these values.

Comments This message is analogous to WM_MOUSEMOVE. It provides notification that the
pen is moving. Like its mouse counterpart, PE_PENMOVE messages are coalesced
so that only a single such message exists in the application’s message queue. How-
ever, the event the message represents is the first of these coalesced events, not the
last event, as is the case with WM_MOUSEMOVE.

An application need not handle this message if transition events like PE_PENUP
and PE_PENDOWN are sufficient notification. PE_ PENMOVE is useful when an
application must monitor pen movement with greater frequency than PE_PENUP
or PE_PENDOWN allows.

See Also WM_PENEVENT

PE_PENUP

Generated by the pen driver component of the system when the pen tip leaves the
tablet surface. Submessage of WM_PENEVENT.

Parameters wParam
PE_PENUP.

IParam
Extra information encapsulating a reference to the event and the HPCM that
generated it. Applications can use the EventRefFromWpLp and
HpcmFromWpLp macros to retrieve these values.

See Also WM_PENEVENT
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PE_RESULT

Parameters

-Comments

See Also

During the processing of the PE_ENDDATA submessage, sent to all windows
specified by the htrgTarget member of the TARGET structure that have received
a PE_BEGINDATA message. PE_RESULT applies only to recognition and is sent
only if the value in the dwData member of the TARGET structure is of type HRC.
Submessage of WM_PENEVENT.

wParam
PE_RESULT.

[Param
HRC object for the recognition session.

A target can perform recognition-result processing in response to PE_RESULT. If
it receives this message, the Windows DefWindowProc function performs default
result processing. The first HRCRESULT object for the HRC is obtained using
the GetResultsHRC function. The HRCRESULT handle is used to retrieve a
string of symbols that are converted, one by one, into characters. The characters are
then posted as WM_CHAR messages to the window specified by the htrgTarget
member of the TARGET structure.

The clear, cut, copy, paste, and undo gestures are converted to WM_CLEAR,
WM_CUT, WM_COPY, WM_PASTE, and WM_UNDO messages. They are

~ posted to the htrgTarget target, together with appropriate mouse messages, so that

the target can perform appropriate processing (such as selection) before applying
the gestures.

TARGET, WM_PENEVENT

PE_SETTARGETS

Parameters

Return Value

Sent to an application window so that it can set its own targeting structure.
Submessage of WM_PENEVENT.

wParam
PE_SETTARGETS.

IParam
Address of a far pointer to a TARGINFO structure. (Note that /Param is a
pointer to a pointer.)

The application should return LRET_DONE to indicate that it has set up the

targeting information for the child windows. A return of 0 indicates that the
application is the only target. The application can also return LRET_ABORT to
abort the targeting process altogether.



PE_SETTARGETS 437

Comments

Example

The DefWindowProc function enumerates all the descendants of the window
specified in its first parameter and sends each one a PE_GETPCMINFO message.
For every descendant that returns 1 to this message, the PCM_RECTBOUND and
PCM_RECTEXCLUDE flags of the PCMINFO structure are examined. If the
PCM_RECTBOUND flag is set, the descendant is included in the list of potential
targets and the rectBound member in PCMINFO is copied to the rectBound
member of the TARGET structure. If the PCM_RECTEXCLUDE flag is set, the
rectExclude member of PCMINFO is added to an exclusion region that is passed
(as the hrgnExclude member of the PCMINFO structure) to the StartInput call.
If there are no descendants, or if the window procedure of Awnd returns 0, a
TARGINFO structure is constructed with Awnd as the single target.

For default processing behavior, the application should allow PE_SETTARGETS
to fall through to DefWindowProc. A PE_GETPCMINFO message will follow to
establish targets or termination conditions (buttons, for example).

For further information about PE_SETTARGETS, see Chapter 2, “Starting Out
with System Defaults.”

An application can replace the default targeting with a set of targets it defines itself.
In this case, the application allocates enough memory for the TARGINFO
structure plus all the TARGET structures.

The following example illustrates how to handle PW_SETTARGETS for n targets,
where each target is in the array rgHwnd. Notice the code increases the allocation
by n—1 TARGET structures, since TARGINFO already contains one TARGET
structure.

DWORD cbAlloc = sizeof(TARGINFO) + (n-1) * sizeof(TARGET);
HGLOBAL hTargets = GlobalAlloc( GHND, cbAlloc );
LPTARGINFO T1ptarginfo = GloballLock( hTargets );

lptarginfo->cbSize = sizeof (TARGINFO);

lptarginfo->cTargets = n; // Number of targets
1ptarginfo->htrgOwner = HtrgFromHwnd(hwnd); // Macro in penwin.h
Tptarginfo->dwFlags = TPT_TEXTUAL; // For text
for (i = 0; 1 < n; i++)
{ .
HWND hwnd = (HTRG)rgHwnd[i]; // Window of this target
1ptarginfo->rgTarget[i].dwFlags = 0; // Reserved

i

Ilptarginfo->rgTarget[il.idTarget 5
HtrgFromHwnd(hwnd) ;

Tptarginfo->rgTarget[i].htrgTarget
Tptarginfo->rgTargetli].dwData = 0;
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// Use screen coords of each window:
{
// Note: rectBound is a RECTL. In 16-bit code, one has to assign each
// field separately. In 32-bit code, you can use the rectBound directly.
RECT rect;

GetClientRect( hwnd, &rect);

ClientToScreen( hwnd, (LPPOINT)&rectBound.left);

ClientToScreen( hwnd, (LPPOINT)&rectBound.right);
Tptarginfo->rgTarget[i].rectBound.left = rect.left;
Iptarginfo->rgTarget[i].rectBound.top = rect.top;
1ptarginfq->rgTarget[1].rectBound.right = rect.right;
Iptarginfo->rgTarget[i].rectBound.bottom = rect.bottom;

} .
}
// Return our structures:
*(LPTARGINFO FAR *)JParam = Iptarginfo;
See Also PCMINFO, TARGET, TARGINFO, WM_PENEVENT

PE_TERMINATED

Parameters

Comments

See Also

Generated by the pen driver component of the system when pen input terminates.
Submessage of WM_PENEVENT.

wParam
PE_TERMINATED.

[Param :
Extra information encapsulating a reason for termination and the current
HPCM. Applications can use the TerminationFromWpLp and
HpcmFromWpLp macros to retrieve these values.

When an application receives the PE_TERMINATED message, collection has
already terminated and the HPCM handle returned from StartPenInput has
become invalid. PE_TERMINATED indicates an application should perform such
tasks as final results processing, repainting, and cleanup.

WM_PENEVENT



PE_TERMINATING 439

PE_TERMINATING

Parameters

Comments

See Also

Generated by the pen driver component of the system when pen input is about to
terminate. Submessage of WM_PENEVENT.

wParam
PE_TERMINATING.

[Param
Extra information encapsulating a reason for termination and the current
HPCM. Applications can use the TerminationFromWpLp and
HpemFromWpLp macros to retrieve these values.

When it receives PE_TERMINATING, the application must immediately retrieve
any remaining points.

WM_PENEVENT

WM_CTLINIT

Parameters

Comments

See Also

Sent to the parent of a bedit, hedit, or iedit control while the control is being created
in order to get extra information about the control.

wParam
Type of control. This parameter can be CTLINIT_BEDIT, CTLINIT_IEDIT,
or CTLINIT_HEDIT.

[Param
Address of a control structure, depending on wParam. For values of
CTLINIT_BEDIT, CTLINIT_HEDIT, or CTLINIT_IEDIT in wParam, IParam
points to either a CTLINITBEDIT, CTLINITHEDIT, or CTLINITIEDIT

structure, respectively.

Each of the CTLINIT structures has its first three members already initialized:
cbSize (size of the structure), hwnd (handle to the control window), and id (child
identifier of the control). The parent of the control can set appropriate values to
the rest of the members in the structure and the control will then use those values
when initializing itself.

CTLINITHEDIT, CTLINITBEDIT, CTLINITIEDIT
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WM_GLOBALRCCHANGE

See WM_PENMISCINFO.

WM_HOOKRCRESULT

Sent to a window before WM_RCRESULT is sent to the target window.

Note The WM_HOOKRCRESULT message is provided only for compatibility
with version 1.0 of the Pen API and will not be supported in future versions.

Parameters wParam
REC_ code indicating why recognition ended.
IParam
Address of an RCRESULT structure.
Comments The application may examine the results in the RCRESULT structure. Changing

any of the values leads to unpredictable results. The application should make a copy
of any information it needs. ‘

See Also RCRESULT, SetRecogHook, WM_RCRESULT

WM_PENCTL

Performs several actions, including:

» Converts a logical character position to a byte offset.
= Converts a byte offset to a logical character position.
= Switches the font in a bedit control to the default font.
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wParam

Submessage identifier as described in the following table. Each submessage is

documented separately.
Constant

Description

HE_CANCELCONVERT

HE_CHAROFFSET

" HE_CHARPOSITION

HE _DEFAULTFONT

HE_ENABLEALTLIST
HE_FIXKKCONVERT

HE_GETBOXLAYOUT

HE_GETCONVERTRANGE

HE_GETINFLATE
HE_GETINKHANDLE
HE_GETKKCONVERT

HE_GETKKSTATUS

HE_GETRC

HE_GETUNDERLINE

Cancels Kana-to-Kanji conversion. (Japanese
version only.)

Converts logical character position of a
character in the control to byte offset to the
character. For bedit controls only.

Converts byte offset in the text buffer of the
control to the logical character position, which
contains the byte specified by the byte offset. For
bedit controls only.

Switches the font of the bedit control to the
default font that the bedit selects at the time of
creation. For bedit controls only.

Enables or disables the alternate list in a bedit
control.

Confirm undetermined string and close Input
Method Editor (IME). (Japanese version only.)

Points to the BOXLAYOUT structure, which is
filled with the current box layout for the control.
For bedit controls only.

Gets the range of the marked conversion string.
(Japanese version only.)

LPRECTOFS filled with current value.
Retrieves a handle to the captured ink.
Determines if the Input Method Editor (IME) is

in pen (or keyboard) conversion mode.
(Japanese version only.)

Determines the mode of the Kana-to-Kanji
conversion. (Japanese version only.)

Fills an RC structure, whose address is passed
in the [Param, with current values. See the note
that follows.

Queries whether underline mode is set. For hedit
controls only.
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Comments

Constant

Description

HE_HIDEALTLIST
HE_KKCONVERT
HE_PUTCONVERTCHAR
HE_SETBOXLAYOUT
HE_SETCONVERTRANGE
HE_SETINFLATE

HE_SETINKMODE
HE_SETRC

HE_SETUNDERLINE

HE_SHOWALTLIST

- Hides the alternate list in a bedit control,

assuming it is being displayed.

Starts Kana-to-Kanji conversion. (Japanese
version only.)

Sends a character, marked for conversion, to the
IME. (Japanese version only.)

Sets a BOXLAYOUT structure. For bedit
controls only.

Sets the range of the marked conversion string.
(Japanese version only.)

Specifies adjustments to the control window to
specify the size of the writing window.

Starts the collection of inking.

Sets the RC structure, whose address is passed
in the [Param. See the note that follows.

Sets or cancels underline mode. For hedit
controls only.

Displays the alternate list menu in a bedit

control, assuming that alternate lists are enable.

HE_STOPINKMODE Stops the collection of ink.

Note The HE_GETRC and HE_SETRC submessages are provided only for
compat1b1hty with version 1.0 of the Pen API and will not be supported in future
versions.

[Param
Depends on wParam. See the individual HE_ submessage descriptions for more
information.

Any control message (a message with the EM__ prefix) that can be sent to an edit
control can also be sent to an hedit window. Most of these control messages are
also supported by bedit controls.

The HE_ submessages are also common to both hedit and bedit controls except

as noted in the preceding table. In a bedit control, each cell contains one logical
character. Carriage return (CR) and line-feed (LF) bytes together form one logical
character.
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Before using the HE_SETBOXLAYOUT or HE_SETINFLATE submessages, it is
often useful to retrieve the current structure associated with the control using the
HE_GETBOXLAYOUT or HE_GETINFLATE submessages. You should then
change the appropriate members in the retrieved structure. This procedure reduces
the risk of inadvertent changes to the structure.

In older applications compatible with version 1.0 of the Pen API, placing the value
RRM_SYMBOL in wResultMode of the RC structure disables all default diction-
ary processing in a bedit control. The 1.0 application can perform dictionary pro-
cessing on its own by retrieving the recognition results during the processing of

the HN_RESULT notification and calling the DictionarySearch function.

See Also HE_CANCELCONVERT, HE_CHAROFFSET, HE_CHARPOSITION,
HE_DEFAULTFONT, HE_ENABLEALTLIST, HE_FIXKKCONVERT,
HE_GETBOXLAYOUT, HE_GETIMEDEFAULT, HE_GETINFLATE,
HE_GETINKHANDLE, HE_GETKKCONVERT, HE_GETKKSTATUS,
HE_GETUNDERLINE, HE_SETBOXLAYOUT, HE_SETIMEDEFAULT,
HE_SETINFLATE, HE_SETINKMODE, HE_SETUNDERLINE,
HE_SHOWALTLIST, HE_STOPINKMODE

WM_PENEVENT

Sent to an appiication after StartPenInput has initiated a pen collection.

Parameters wParam : :
Submessage identifier as described in the following table. Each submessage is
documented separately.

Constant Description

PE_BEGINDATA Initialization message to all targets.

PE_BEGININPUT Begin default input.

PE_BUFFERWARNING The input queue is getting full. The application
should call GetPenInput.

PE_ENDDATA Termination message to all targets.

PE_RESULT Recognition result message to all targets.

PE_ENDINPUT Input termination message to window.
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Constant Description

PE_GETINKINGINFO Get inking information.

PE_GETPCMINFO Get input collection information.
PE_MOREDATA Target gets more data.

PE_PENMOVE The pen moved, placing more packets into the

input queue without a tip transition. This mes-
sage is coalesced with other PE_PENMOVE
messages, so the Windows queue has only a
single such message waiting.

PE_PENDOWN The pen tip went down.

PE_PENUP The pen tip went up.

PE_SETTARGETS Set TARGINFO target data structure.

PE_TERMINATED Pen input terminated. The HPCM handle for the
current collection has become invalid.

PE_TERMINATING Pen input is about to terminate. The application

must retrieve any remaining points immediately.

IParam .
Depends on wParam. In most cases, this is extra information encapsulating a
reference to the event and the HPCM that generated it. These are retrieved
using the EventRefFromWpLp and HpcmFromWpLp macros.

Comments This message is not sent if polling is used—that is, if the dwPcm member of the
PCMINFO structure contains the PCM_DOPOLLING flag.
See Also GetPenInput, StartPenInput, TARGINFO

WM_PENMISC

Sent to notify an application of some pen-related change, such as a change in a
bedit control. WM_PENMISC is also used to get information from a window about
pen-related attributes.
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Parameters wParam
One of the following subfunctions:

PMSC_BEDITCHANGE
Indicates that system settings for bedit controls have been changed. When
it receives this message, a bedit control updates its state according to the
settings indicated by the BOXEDITINFO structure that /Param points to.

PMSC_GETHRC
Return a copy of the HRC handle associated with the window. IParam is
unused and should be set to 0. If a window has no associated HRC structure,
NULL is returned. It is the caller’s responsibility to destroy any HRC the
message returns.

PMSC_GETINKINGINFO
Retrieve the INKINGINFO structure associated with the window and copy
it to the structure pointed to by [Param. The message is ignored if [Param is
NULL.

PMSC_GETPCMINFO
Retrieve the PCMINFO structure associated with the window and copy it
to the structure pointed to by [Param. If a window has no associated
PCMINFO structure, NULL is returned. The message is ignored if [Param
is NULL. The system initializes PCMINFO as follows:

»  dwPcm is a combination of the PCM_RECTBOUND,
PCM_TIMEOUT, and PCM_TAPNHOLD flags.

= rectBound is the client area of Aiwnd, in screen coordinates.

s dwTimeout is the current writing time-out in milliseconds, as reported
by GetPenMiscInfo using PMI_TIMEOUT.

= All other members are O.

PMSC_INKSTOP
Inking has stopped because of a pen-down event. [Param contains the
HPCM handle corresponding to the collection and the event reference at
which the inking stopped. An application can retrieve these values with
the HpcmFromWpLp and EventRefFromWpLp macros, respectively.

PMSC_KKCTLENABLE
WM_PENMISC is broadcast when kana-kanji controls are enabled.
(Japanese version only.)
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PMSC_LOADPW
WM_PENMISC is broadcast when PENWIN.DLL loads or unloads
IParam is one of the following:

= PMSCL_LOADED (PENWIN.DLL just loaded).
= PMSCL_UNLOADED (PENWIN.DLL just unloaded).
= PMSCL_UNLOADING (PENWIN.DLL is about to unload).

PMSC_PENUICHANGE
Broadcast to indicate that the pen user interface DLL (PENUI) has been
changed. (Japanese version only.)

PMSC_SETHRC ‘
Associate the HRC handle in [Param with the window. The window makes
a copy of the HRC for itself so that the sender of the message can destroy
its copy. Returns nonzero if successful; otherwise, returns 0.

PMSC_SETINKINGINFO
Associate the INKINGINFO structure pointed to by [Param with the
window. Returns nonzero if successful; otherwise, returns 0.

PMSC_SETPCMINFO
Associate the PCMINFO structure pointed to by [Param with the window.
The cbSize member of the structure must be initialized with
sizeof( -PCMINFO ). Returns nonzero if successful; otherwise, returns 0.

PMSC_SUBINPCHANGE
Indicates the character finder DLL (SUBINPUT) has been changed.
‘(Japanese version only.)

PMSC_GETSYMBOLCOUNT
Retrieve the number of symbols contained in the last recognition result.
[Param should be 0. This message should be sent by the window that
received the HN_RESULT notification before returning from the notification
message.

PMSC_GETSYMBOLS
Retrieve the symbols contained in the last recognition result. /Param should
be a pointer to a buffer large enough to accommodate the number of symbols
contained in the result followed by SYV_NULL. The number of symbols in
the result can be obtained by sending the WM_PENMISC message to the
window with the PMSC_GETSYMBOLCOUNT submessage. This message
should be sent by the window that received the HN_RESULT notification
before returning from the notification message. A nonzero value is returned
to indicate success.
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See Also

PMSC_SETSYMBOLS
Change the symbols for the last recognition result. /Param should be a
pointer to a buffer containing the array of symbols to be set terminated by
SYV_NULL. I[Param may be NULL to indicate an empty result. The control
receiving this message should not perform any garbage detection on results
set in this manner. This allows the application to perform its own garbage
detection. In the case of the bedits controls, the number of symbols set must
be the same as the number of symbols obtained using the WM_PENMISC
message with the PMSC_GETSYMBOLCOUNT submessage. If not, the
symbols are not set. This message should be sent by the window that
received the HN_RESULT notification before returning from the notifi-
cation message. A nonzero value is returned to indicate success.

IParam
Depends on wParam.

BOXEDITINFO, INKINGINFO, PCMINFO

WM_PENMISCINFO

Parameters

Comments

See Also

Posted to all top-level windows whenever a pen system change is made.

wParam
PMI_ value that identifies the system change.

[Param
New value, depending on wParam.

This message is broadcast to all top-level windows whenever a new global pen
default is set by a call to the SetPenMiscInfo function. (Control Panel is the
principal source of these changes.) A series of WM_PENMISCINFO broadcasts
is typically made after a Control Panel application is closed.

In version 2.0 of the Pen API, the message parameters have been defined and the
name of this message has been changed from WM_GLOBALRCCHANGE to
WM_PENMISCINFO, although the value is the same for compatibility with
version 1.0. The wParam and I[Param parameters are the same as the parameter
values provided to the SetPenMiscInfo function.

For version 1.0 compatibility, a call to the SetGlobalRC function also causes a
posted broadcast of this message to all top-level windows, but the parameters are
both 0. PMI_RCCHANGE may be used as an alias for 0 for wParam; however,
PMI_RCCHANGE is not a valid parameter to GetPenMiscInfo or
SetPenMiscInfo.

SetPenMiscInfo, GetPenMiscInfo, SetGlobalRC, PMI_
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WM_RCRESULT

Sent to an application by a recognizer with the results of a recognition.

Note The WM_RCRESULT message is provided only for compatibility with
version 1.0 of the Pen API and will not be supported in future versions.

Parameters wParam :
REC_ code indicating why recognition ended.

IParam '
Address of an RCRESULT structure.

See Also ProcessWriting, RCRESULT, Recognize, RecognizeData



CHAPTER 13

Pen Application Programming
Interface Constants

This chapter describes some of the many manifest constants defined by the Pen
Application Programming Interface, listed alphabetically. Constants listed in this
chapter are primarily those that do not contain a complete listing in any individual
function or message description elsewhere in this documentation. Constants that
pertain to individual functions or messages can be found with the descriptions of
those functions or messages.

Each entry includes a complete description of the constant. For a comprehensive
list of the Pen API coristants, see Chapter 9, “Summary of the Pen Application
Programming Interface,” or refer to the PENWIN.H header file. Refer to the index
to locate the descriptions of any of the Pen API constants. :

ALC_ Alphabet Codes

The ALC_ constants enable a subset of the active character set, depending on the
current language.

For example, the French language includes “h” in the lowercase alphabet. In the
same way, “£” replaces “$” if ALC_MONETARY is set in British systems. For
more information about alphabets, see “Specifying an Alphabet Set” in Chapter 8
and “Alphabet” in Chapter 5.
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Comments

The following ALC_ constants are are supported:

Constant Description
ALC_ALL All characters except Japanese characters.
ALC_ALPHA ALC_LCALPHA | ALC_UCALPHA.

ALC_ALPHANUMERIC

ALC_ASCH
ALC_DBCS

ALC_DEFAULT

ALC_GESTURE
ALC_GLOBALPRIORITY

ALC_HIRAGANA
ALC_JIS1

ALC_KANII
ALC_KANIJIALL

ALC_KANIJISYSMINIMUM

ALC_LCALPHA | ALC_UCALPHA |
ALC_NUMERIC.

Seven-bit characters ASCII #20-ASCII #0x7F

Allow double-byte character set (DBCS) variety of
single-byte character set (SBCS).

Default value; uses complete set of recognizable char-
acters and gestures. The set of these is defined by

the recognizer. It is the set of characters at or above
ALC_SYSMINIMUM that the recognizer can accurately
distinguish. _

If an application sets ALC_DEFAULT in the HRC
object, and the recognizer is an alphanumeric system
recognizer, the recognizer must at least support
ALC_SYSMINIMUM as a default. ALC_DEFAULT
should be the same character set as the complete
character set for the given language minus the
ALC_OTHER characters.

If an application combines ALC_DEFAULT with
other ALC_ values, ALC_DEFAULT is ignored.

Gestures.

Specifies that the global recognition priorities (from
Tool Palette) are to be used during recognition. An
application can control its own recognition priority
in a control by clearing this flag and then setting its
own priorities in the HRC.

Hiragana characters. (Japanese version only.)

All Kanji Shift JIS level 1 characters. (Japanese version
only.)

Kanji characters, Shift JIS levels 1, 2, and 3. (Japanese
version only.)

ALC_ALL | ALC_HIRAGANA | ALC_KATAKANA |
ALC_KANIJI. (Japanese version only.)

Minimum set of characters needed for Japanese system
recognizer. Same as ALC_SYSMINIMUM |
ALC_HIRAGANA | ALC_KATAKANA | ALC_JIS1.
(Japanese version only.)
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Constant Description ,

ALC_KATAKANA Katakana characters. (Japanese version only.)
ALC_LCALPHA Lowercase letters a—z.

ALC_MATH Math symbols: %N *()-+={ }<>./.

ALC_MONETARY

ALC_NONPRINT
ALC_NOPRIORITY

ALC_NUMERIC
ALC_OEM

ALC_OTHER

ALC_PUNC
ALC_RESERVED
ALC_SYSMINIMUM

ALC_UCALPHA
ALC_USEBITMAP
ALC_WHITE

Monetary symbols: ,.$ or appropriate currency desig-
nation such as the yen or pound sterling symbol, accord-
ing to the current language setting.

Space, tab, carriage-return, and control glyphs.

No priority. This value means the application has no
preference for one type of symbol over another.

Numerals 0-9.

Bits reserved for recognizer capabilities specific to the
original equipment manufacturer (OEM).

Other symbols: @ #|_ ~ [ ]. That is, all other symbols
not included in ALC_ALPHANUMERIC,
ALC_MONETARY, ALC_MATH, and ALC_PUNC.

Punctuation: !-;""?70)&.\

Reserved.

~ Minimum set of characters needed for Roman alphabet

system recognizers: ALPHANUMERIC | ALC_PUNC |
ALC_WHITE | ALC_GEST.

Uppercase letters A-Z.
(Description follows table.)

White space. If this value is not set in the HRC object,
the recognizer should ignore any white space left
between characters. Thus, ALC_WHITE is included
in the ALC_DEFAULT. For example, in the zip code
field of the Hform sample application, where
ALC_NUMERIC | ALC_GESTURE is set, the user
does not have to worry about getting any extraneous
spaces.

If ALC_USEBITMAP is set, it indicates the recognizer should adopt an alphabet
set defined by the application. The defined set specifies individual characters of an
alphabet by setting bits in a 256-bit bitfield. The lowest bit corresponds to the first
-character of the alphabet, the second bit to the second character, and so forth.
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An application passes the bitfield to a recognizer through the SetAlphabetHRC
or SetBoxAlphabetHRC functions. The following code shows how. Assume
the array rgbfSet holds the desired bit values.

HRC hrc; // HRC handle
- BYTE rgbfSet[cbRcrgbfAlcMax] // 256-bit bitfield

SetAlphabetHRC( hrc, ALC_USEBITMAP, (LPBYTE) rgbSet );

ALC_USEBITMAP can be combined with other ALC__ values using the bitwise-
OR operator. An application can thus, for example, select certain letters with a
defined bitmap and combine them with all numerals and punctuation.

For Asian languages other than Japanese, refer to the appropriate subsets within
the language: phonetic symbols for words within the language, phonetic symbols
for words outside the language, and native pictographs. For example, in Korean,
ALC_HANGUEL equals ALC_KATAKANA, and ALC_HANIJA equals
ALC_KANIJL :

For kanji and other Asian encodings, different effects are possible depending on
the state of ALC_DBCS. These effects are described in the following table.

Character in ALC DBCS =0 ALC_DBCS=1

ALC_HIRAGANA N/A Shift JIS characters 0x8154,
0x8155, and 0x829F —
0x82F1.

ALC_JIS1 N/A All Kanji Shift JIS level 1
characters.

ALC_KATAKANA 0xAl - OxDF Shift JIS characters

0x814A, 0x814B, 0x8152,
0x8153, 0x815B, and
0x8340 — 0x8396.

ALC_KANIJI N/A . All Kanji characters, Shift
JIS levels 1, 2, and 3.
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The following table shows the characters in Shift-JIS in each ALC_ set supported

in the Japanese version:

ALC_ value Shift JIS Code

ALC_HIRAGANA 0x8154, 0x8155, and 0x829F — 0x82F1
ALC_JIS1 0x8156 — 0x815A, 0x889F — 0x9872
ALC_KANII 0x8156 — 0x815A, 0x889F — 0xEAA4, 0xED40 —

ALC_KATAKANA

ALC_LCALPHA
ALC_MATH

ALC_MONETARY
ALC_NONPRINT
ALC_NUMERIC
ALC_OTHER

ALC_PUNC

ALC_UCALPHA
ALC_WHITE

O0xEDFC, 0xEE40 — OxEEFC, 0xF040 — OxF9FC,
0xFAFO0 — 0xFAFC, 0xFB40 — 0xFBFC, 0xFC40 —
0xFC4B

0x814A, 0x814B, 0x8152, 0x8153, 0x815B, 0x8340 —
0x8396

0x8281 — 0x829A

0x8143, 0x8144, 0x814F, 0x815E, 0x8169, 0x816A,
0x816F, 0x8170, 0x817B — 0x817E, 0x8180 — 0x8188,
0x8193, 0x8196

0x8143, 0x8144, 0x818F — 0x8192
0x8140
0x824F — 0x8258

0x814C — 0x814E, 0x8150, 0x8151, 0x8160 — 0x8164,
0x816B, 0x816C, 0x8171 - 0x8174, 0x8179, 0x817A,
0x817F, 0x8189 — 0x818E, 0x8194, 0x8197 — 0x81FC,
0x8240 — 0x824E, 0x8259 — 0x825F, 0x827A — 0x8280,
0x829B — 0x829E, 0x82F2 — 0x82FC, 0x837F, 0x897 —
0x83FC, 0x8840 — 0x84FC, 0x8740 — 0x879D

0x8141 — 0x8149, 0x815B — 0x815F, 0x8165 — 0x816A,
0x816D — 0x8170, 0x8175 — 0x8178, 0x817C, 0x8195

0x8260 — 0x8279
0x8140

A recognizer must not return a symbol value outside the specified subset. However,
a recognizer does not have to force a match to the subset; it can instead return
“unknown” if a suitable match is not found.

You can set the ALC_ value for an hedit or bedit control in a dialog box by insert-
ing a special string in the .RC file’s CONTROL statement. This string is in the
form ALC<xxxx> where xxxx represents a case-independent hexadecimal ALC_
code, without a preceding 0x qualifier. You can append normal window text after

the ALC_ entry.
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The following line demonstrates setting the ALC_ value for an hedit control using
a CONTROL statement:

CONTROL "ALC<4@2C>Dollars™, IDD_PAID, "hedit", ES_LEFT | ... etc.

In the above example, the AL.C<402C> value is stripped out with “Dollars” left as
window text. The number 402C is the hexadecimal equivalent of:

ALC_NUMERIC | ALC_PUNC | ALC_MONETARY | ALC_GESTURE

The folloWing example allows only kanji characters, katakana characters, and
gestures; it does not specify initial window text:

CONTROL "ALC<74000>", IDD_J, "hedit™, ES_LEFT | ... etc.

BXD _Boxed Edit Control

The BXD_ values define the initial dimensions of the various components of a
boxed edit (bedit) control. These are constants defined in terms of dialog units.
They are converted to pixel dimensions by the bedit control before use.

For more information, see the entries for the BOXLAYOUT and GUIDE
structures in Chapter 11, “Pen Application Programming Interface Structures.”

The following table lists the BXD_ values.

Constant Value - Description
BXD_BASEHEIGHT 13 Initial value for cyBase in GUIDE structure
after conversion from dialog units to pixels.
BXD_BASEHORZ 0 Initial value for cxBase in GUIDE structure
~ after conversion from dialog units to pixels.
BXD_CELLHEIGHT 16 Initial value for cyBox in GUIDE structure
after conversion from dialog units to pixels.
BXD_CELLWIDTH : 12 ) Initial value for cxBox in GUIDE structure
: after conversion from dialog units to pixels.
BXD_CUSPHEIGHT 2 Initial value for cyCusp in BOXLAYOUT
structure after conversion from dialog units
to pixels.
BXD_ENDCUSPHEIGHT 4 Initial value for cyEndCusp in

BOXLAYOUT structure after conversion
from dialog units to pixels.

BXD_MIDFROMBASE . 0 Same as BXD: BASEHORZ.
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BXDK _ Japanese Boxed Edit Control

The BXDK _ values define the initial dimensions of the various components of a
Japanese boxed edit (bedit) control. These are constants defined in terms of dialog
units. They are converted to pixel dimensions by the bedit control before use.

k For more information, see the entries for the BOXLAYOUT and GUIDE

structures in Chapter 11, “Pen Application Programming Interface Structures.”

The following table lists the BXDK _ values.

Description

Constant Value
BXDK_BASEHEIGHT 28
BXDK_BASEHORZ 0
BXDK_CELLHEIGHT 32
BXDK_CELLWIDTH 32

BXDK_CUSPHEIGHT 28

BXDK_ENDCUSPHEIGHT 10

Initial value for cyBase in GUIDE structure
after conversion from dialog units to pixels.

Initial value for cxBase in GUIDE structure
after conversion from dialog units to pixels.
Initial value for cyBox in GUIDE structure
after conversion from dialog units to pixels.

Initial value for cxBox in GUIDE structure
after conversion from dialog units to pixels.

Initial value for cyCusp in BOXLAYOUT
structure after conversion from dialog units
to pixels.

Initial value for cyEndCusp in
BOXLAYOUT structure after conversion
from dialog units to pixels.

IDC_ Display Cursor

Example

A pen-aware display driver must define the following new cursor types.

Constant Value Description

IDC_ALTSELECT 32501 Upside-down standard arrow used for tap-
* and-hold selection. .

IDC_PEN 32631 Default pen. Pen points up and to the left.

You can access the tap-and-hold cursor with the following code:

HANDLE hPenDLL = GetSystemMetrics( SM_PENWINDOW):;

if (hPenDLL)

SetCursor( LoadCursor( hPenDLL, IDC_ALTSELECT') )
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PCM_ Pen Collection Mode

Pen collection mode values define the condition that terminates an input session.
(The system is said to be in “pen collection mode” during an input session when pen
movement generates input data instead of being interpreted as mouse movement.)
Pen collection can be stopped on any of the following conditions set by the PCM_
values in the dwPcm member of the PCMINFO structure:

Constant

Description

PCM_ADDDEFAULTS
PCM_DOPOLLING

PCM_INVERT

PCM_PENUP
PCM_RANGE

PCM_RECTBOUND
PCM_RECTEXCLUDE
PCM_RGNBOUND
PCM_RGNEXCLUDE

PCM_TAPNHOLD
PCM_TIMEOUT

Combine the default termination conditions with those
specified by the application.

Request polling mode, rather than the default
WM_PENEVENT messages. '

Stop pen collection if the user touches the “eraser” end
of the pen to the tablet. Not all tablets can detect this
event.

Stop pen collection when the pen is lifted from the tablet.

Stop pen collection when the pen leaves tablet’s range of
sensitivity. Not all tablets can detect this event.

Stop when the pen is placed down outside the inclusion
rectangle. The inclusion rectangle is specified in the
rectBound member of the PCMINFO structure.

Stop when the pen touches inside the exclusion
rectangle. The exclusion rectangle is specified in the
rectExclude member of the PCMINFO structure.

Stop when the pen touches outside the bounding region
specified in the hrgnBound member of the PCMINFO
structure. :

Stop when the pen touches inside the exclusion
region specified in the hrgnExclude member of the
PCMINFO structure.

Enable detection of the tap-and-hold gesture.

Stop pen collection if there is no pen activity for a
specified time-out. The time-out value is specified in
the dwTimeout member of the PCMINFO structure.
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PDC_ Pen Device Capabilities

The following table lists the values for the IPdc member of the PENINFO

structure:

Constant

/J

Description

PDC_BARRELI
PDC_BARREL2
PDC_BARREL3
PDC_INTEGRATED
PDC_INVERT

PDC_PROXIMITY
PDC_RANGE

PDC_RELATIVE

Barrel button 1 is present.
Barrel button 2 is present.
Barrel button 3 is present.
Tablet surface is also a display monitor.

The tablet can detect when the “eraser” end of the
pen is in contact with the tablet.

The tablet can detect when the pen is near but not in
contact with the tablet surface.

The tablet can detect when the pen leaves or enters
the tablet’s range of sensitivity.

The pen driver can generate only relative coordinates.

For additional details, see the entry for the PENINFO structure in Chapter 11,
“Pen Application Programming Interface Structures.”

PDK _ State Bits for Pen Driver Kit

The PDK _ values inform the system when a mouse event is being generated by
pen movement, as well as the current state of any barrel buttons. This information
is contained in the wPDK and wPdk members of the STROKEINFO and

PENPACKET structures, respectively. The GetPenAsyncState function also
accepts a PDK_ value as its only argument. The following table lists the PDK _

values:

Constant

Value Description

PDK_NULL
PDK_UP

0x0000 No flags set (default).
0x0000 Same as PDK_NULL.
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See Also

Constant Value Description

PDK_BARREL!1 0x0002 Barrel button 1 is depressed.

PDK_BARREL2 0x0004 Barrel button 2 is depressed.

PDK_BARREL3 0x0008 Barrel button 3 is depressed.

PDK_DOWN 0x0001 Pen is in contact with the tablet.

PDK_SWITCHES 0x000F All of the above.

PDK_TIPMASK 0x0001 Mask for testing PDK_DOWN.

PDK_TRANSITION 0x0010 Only has meaning if set by pen services.
This bit is set if the first point in the
sequence being returned is in a different
pen-tip state (up or down) from the previous
points returned. :

If set on a call to AddPointsPenData, a
new stroke is created even if the previous
call to AddPointsPenData appended points
of the same pen state. By default, a sub-
sequent call to AddPointsPenData adding
points of the same state as the previous call
appends the points to the last stroke instead
of creating a new stroke.

PDK_EVENT 0x0010 Alias for PDK_TRANSITION.

PDK_PENIDMASK 0x0F00 Mask for bits 8—11 (see paragraph following

’ table).

PDK_INVERTED 0x0080 Pen is upside down (“eraser” end is in
contact with tablet).

PDK_INKSTOPPED 0x2000 Inking has stopped.

PDK_OUTOFRANGE 0x4000 Set if the tablet detects the pen leaving the
range of detection. If set, other information
in the packet is invalid. _

PDK_DRIVER © 0x8000 Set if event is generated by the pen driver

(as opposed to the mouse driver).

For PDK _ values other than PDK_PENIDMASK, bits 8 through 11 contain the
identification number of the physical pen that generated the event. Pen numbering

begins at 0.

PENPACKET, STROKEINFO
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PDT_ OEM-Specific Data

PDT_ values provide information specific to the tablet hardware. These values are
used in the wPdt member of the OEMPENINFO structure.

Constant Value Description

PDT_NULL 0 Null value.

PDT_PRESSURE 1 Tablet can detect change in pen pressure.

PDT_HEIGHT 2 Tablet can detect height of pen above
surface.

PDT_ANGLEXY 3 Tablet can detect change in pen horizontal
angle.

PDT_ANGLEZ - 4 Tablet can detect change in pen vertical

PDT_BARRELROTATION 5
PDT_OEMSPECIFIC 16

angle.
Tablet can detect rotation of pen barrel.

Maximum number of values allowed.

For additional information, see the PENINFO and OEMPENINFO structures in
Chapter 11, “Pen Application Programming Interface Structures.”

PDTS_Pen Data Scaling

The PDTS_ data scaling units are used in the uScale and wPndtNew arguments of
the CreatePenData and MetricScalePenData functions, respectively. These units
are used for the wPndts member of the PENDATAHEADER structure. Positive
x-coordinate is to the right; positive y-coordinate is down.

The following table lists the PDTS_ values. These values cannot be combined with

the bitwise-OR operator.

Constant

Description

PDTS_ARBITRARY
PDTS_COMPRESS2NDDERIV

PDTS_DISPLAY

The application has done its own scaling of
the data point.

The second derivative between points is
stored.

Each logical unit is equivalent to a display
pixel. Positive x is to the right; positive y is
down.
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Constant

Description

PDTS_HIENGLISH

PDTS_HIMETRIC
PDTS_LOMETRIC

PDTS_STANDARDSCALE

Each logical unit is mapped to 0.001 inch.
Positive x is to the right; positive y is down.

Each logical unit is mapped to 0.001
millimeter. Positive x is to the right;
positive y is down.

Each logical unit is mapped to 0.01

millimeter. Positive x is to the right;
positive y is down.

The standard scaling metric, equivalent to
PDTS_HIENGLISH. Standard recognizers
scale to this value.

The following table lists the PDTS_ bit settings. These bit settings can be combined

using the bitwise-OR operator.

Constant

Description

PDTS_COMPRESSED
PDTS_NOCOLLINEAR
PDTS_NOEMPTYSTROKES
PDTS_NOOEMDATA
PDTS_NOPENINFO

PDTS_NOTICK
PDTS_NOUPPOINTS
PDTS_NOUSER

The data is compressed.

All redundant points removed.
All empty strokes removed.
OEM data removed.

The PENINFO structure has been trimmed
from the header. '

Timing information removed.
All pen-up strokes removed.

User information removed.

- The following table lists the PDTS_ mask values:)

Constant

Description

PDTS_COMPRESSMETHOD

PDTS_SCALEMASK

Bits encode the compression scheme that is
used.

Mask scaling bits for hardware information.

For additional information, see the entries for the CompactPenData and
MetricScalePenData functions in Chapter 10, “Pen Application Programming

Interface Functions.”
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PDTT_ Pen Data Trimming

PDTT_ values are used as arguments for the CompactPenData function. The
following table describes the PDTT_ values:

Constant

Description

PDTT_DEFAULT

PDTT_ALL

PDTT_COLLINEAR

PDTT_COMPRESS

PDTT_DECOMPRESS

PDTT_OEMDATA
PDTT_PENINFO
PDTT_UPPOINTS

Reallocates memory block to fit data; does
not trim the data.

Removes PENINFO structure from header,
all pen-up points, OEM data, and collinear
points.

Removes coincident and collinear points
from the pen data.

Compresses the data without losing any
information.

Decompresses the data. .
Removes all OEM data.
Removes PENINFO structure from header.

Removes all data from pen-up points
(points collected when the pen is not in
contact with the tablet).

For additional information, see the CompactPenData function in Chapter 10, “Pen
Application Programming Interface Functions.”

PMI_ Pen Miscellaneous Information

The PMI_ values are used as arguments for the GetPenMiscInfo and
SetPenMiscInfo functions. The WM_PENMISCINFO message also uses PMI_

values in its wParam parameter.

The following table describes the PMI_ values:

Constant

PMI_BEDIT
PMI_CXTABLET

PMI_CYTABLET

Boxed edit information.

Width of tablet (in units of 0.001 inch) if present, else
the width of the screen.

Height of tablet (in units of 0.001 inch) if present, else
the height of the screen.
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Constant

Description

PMI_ENABLEFLAGS

PMI_INDEXFROMRGB

PMI_PENTIP
PMI_RGBFROMINDEX

PMI_SAVE
PMI_SYSFLAGS

PMI_SYSREC
PMI_TICKREF

PMI_TIMEOUT

PMIL_TIMEOUTGEST
PMI_TIMEOUTSEL

Flags describing whether certain Pen API features are
enabled. The flags can be a combination of the following
values:

PWE_AUTOWRITE Enable pen functionality where
the I-Beam cursor is present. '

- PWE_ACTIONHANDLES Enable action handles in

controls.

PWE_INPUTCURSOR Show cursor while writing..
PWE_LENS Enable pop-up letter guides (that is, the
lens). ‘

A standard RGB pen-tip color value from O to
OxFFFFFF.

Address of current pen-tip structure.

An integer index from O to 15 for the standard pen-tip
color table.

Save settings to file.

Flags describing which pen system components are
loaded. The flags can be a combihation of the following
values:

PWF_RC1 Support available for Pen API version 1.0
Recognition Context (RC) and associated functions.
PWEF_PEN Pen/tablet hardware is present.
PWF_INKDISPLAY Ink-compatible display driver is
present.

PWF_RECOGNIZER System recognizer is present.
PWEF_BEDIT Boxed edit (bedit) control is available.
PWF_HEDIT Handwriting edit (hedit) control is
available. '

PWF_IEDIT Ink edit (iedit) control is available.
PWF_ENHANCED Enhanced features, including
gesture support and 1 millisecond timing, are available.
PWF_FULL All components listed above are present.

Handle to system recognizer, if present.

Absolute reference time that the system uses to calculate
time-stamps for strokes in pen data objects and inksets.

Time-out value to end handwriting input, in
milliseconds.

Time-out value to end a gesture, in milliseconds.

Time-out value in milliseconds for press-and-hold
gesture. The range of permissible values is O to 5000. If
press-and-hold has been disabled, this value is 65,535.
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For additional information, see the entries for the GetPenMiscInfo and
SetPenMiscInfo functions in Chapter 10, “Pen Application Programming Interface
Functions.”

RCD_ Writing Direction

Example

See Also

RCD_ values are used in the wRcDirect member of the global RC structure. The
RC structure is passed to a version 1.0 recognizer in the [pRC argument of InitRC
and informs the recognizer of the writing direction. To set the writing direction
differently than the default direction, call SetGlobalRC with the desired RCD_
value in wRcDirect.

Note RCD_ constants are provided only for compatibility with version 1.0 of the
Pen API and will not be supported in future versions.

The writing direction consists of both primary and secondary directions. For
example, English is written from left to right (primary) and then down the page
(secondary). Chinese is often written from the top down (primary) and then nght
to left across the page (secondary).

The high byte of the direction indicates primary direction; the low byte indicates
secondary direction. A recognizer can choose to ignore this word and support only
the natural direction of the given language. The default value is determined by the
recognizer.

The following table lists the RCD_ values:

“Constant Description
RCD_DEFAULT Default value.
RCD_BT Bottom to top.
RCD_LR ' Left to right.
RCD_RL Right to left.
RCD_TB Top to bottom.

For example, the value for standard English writing direction is defined as follows:

#define wRcDirectRoman ((RCD_LR<<8) | RCD_TB)

RC
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RCO_ Recognition Options

RCO_ values apply only to recognizers compatible with version 1.0 of the Pen APIL
They are used in the IRcOptions member of the RC structure, which specifies
various options for recognition. RCO_ values can be combined with a logical-OR

operator.

Constant

Description

RCO_BOXCROSS
RCO_BOXED
RCO_COLDRECOG
RCO_DISABLEGESMAP
RCO_NOFLASHCURSOR

| RCO_NOFLASHUNKNOWN
RCO_NOHIDECURSOR

RCO_NOHOOK

RCO_NOPOINTEREVENT

RCO_NOSPACEBREAK

RCO_SAVEALLDATA

Display a plus sign (+) at center of each box in a
bedit control.

Set if the writer is expected to write in boxes and the
GUIDE structure contains valid data.

Set in results messages if the result is coming from

cold recognition.

Disables gesture mapping during the Recognize
function call.

No flash cursor feedback.

If set in the RC structure and nothing was
recognized, the cursor will not momentarily change to
a question-mark cursor shape.

If set, doesn’t remove cursor while inking.

Prevents application-wide and system-wide hooks
from being called.

If set, the RC Manager will not try to recognize a
pointer event but will pass on all data to the recog-
nizer. This is useful, for example, if the application
has installed a shape recognizer so the user can
enter dots of ink.

If the null recognizer is selected into the RC,
RCO_NOPOINTEREVENT is assumed to be set.

If set, indicates that the results passed back from the
recognizer should be passed on to the dictionaries
without breaking at space boundaries.

Saves all the pen data in the RCRESULT structure
that is generated by the tablet, including any data for
pen-up strokes and optional data such as pressure. By
default, only data used by the recognizer is saved.

The Microsoft recognizer collects all data from first to

- last pen-down stroke, including pen-up strokes in

between, and any available OEM data for each stroke.



RCOR_ Tablet Orientation 465

Constant

Description

RCO_SAVEHPENDATA

RCO_SUGGEST

RCO_TABLETCOORD

Saves the pen data. If this is set, the recognizer does
not delete the data when the application returns from
WM_RCRESULT. It is the application’s
responsibility to free the pen data.

If set, the following actions take place: After all
dictionaries have been unsuccessfully searched with
strings from the symbol graph, each dictionary is
called with DIRQ_SUGGEST to allow the diction-
aries to make suggestions. If a string is not yet
identified by a dictionary, the null dictionary is used
to create a symbol string from the symbol graph.

If set, indicates that the members representing coordi-
nate values in the RC structure are in tablet coordi-
nates instead of screen coordinates. This can be used
to collect recognition data on the portion of the tablet
not mapped to the screen.

RCOR_ Tablet Orientation

See Also

RCOR_ values are used in the wRcOrient member of the global RC structure. The
RC structure is passed to a version 1.0 recognizer in the [pRC argument of InitRC
and informs the recognizer of the tablet orientation. The recognizer can optionally

.use the orientation to direct the transformation of tablet coordinates to ideal coordi-
nates used for recognition.

Note RCOR_ constants are provided only for compatibility with version 1.0 of the
Pen API and will not be supported in future versions.

The following table lists the RCOR_ values:

Constant X-coordinate Y-coordinate
RCOR_NORMAL X=X Y=Y
RCOR_LEFT X=yMax -Y' Y=X
RCOR_RIGHT X=Y Y =xMax - X'
RCOR_UPSIDEDOWN X =xMax - X' Y=yMax-Y'

As with the preceding values, direction is provided as a clue to the recognizer. A
recognizer may attempt to identify the direction of writing by itself.

RC
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RCP_ User Preferences

RCP_ values are used in the wRcPreferences member of the global RC structure.
The RC structure is passed to a version 1.0 recognizer in the [pRC argument of
InitRC and informs the recognizer of the user preferences.

Note RCP_ constants are provided only for compatibility with version 1.0 of the
Pen API and will not be supported in future versions.

The following table lists the RCP_ values:

Constant

Description

RCP_LEFTHAND
RCP_MAPCHAR

User writes with left hand.

Tells a version 1.0 recognizer to fill in segmentation
information in the Ipsyc member of the SYG structure.
This value cannot be set by the user because there

“is no Control Panel access to it. RCP_MAPCHAR is

See Also RC

used by the Trainer.

RCRT_ Results Type

RCRT_ values apply only to recognizers compatible with version 1.0 of the Pen
API. They are used in the wResultsType member of the RCRESULT structure,
which specifies the type of results as described in the following table:

Constant

Description

RCRT_ALREADYPROCESSED

RCRT_DEFAULT

Set by a hook if the result has already been
acted upon. If an application receives a
result with this bit already set, it should
erase the ink and perform no other pro-
cessing. An application-wide hook can set
this flag. The Hform sample application
demonstrates its use.

Normal return type.
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Example

Constant

Description

RCRT_GESTURE
RCRT_NORECOG

RCRT_NOSYMBOLMATCH

RCRT_PRIVATE
RCRT_UNIDENTIFIED

Result is a gesture symbol.

Nothing recognized; only the data is

returned. No recognition was attempted.

Nothing recognized. The ink drawn did

not match any enabled symbols.

Recognizer-specific symbol recognized.

Result contained unidentified results.

The code below shows an example of how to use RCRT_ values:

if ((Tpr->wResultsType & (RCRT_NOSYMBOLMATCH | RCRT_ALREADYPROCESSED |
RCRT_NORECOG | RCRT_PRIVATE ) ) == 0 )

// A gesture or character
if (I1pr->wResultsType & RCRT_GESTURE)

{
{
}
else
{
}

}

else

{

}

// Handle Gesture

// Character results

// Handle special cases as necessary.

In general,

// should just ignore. This is what hedits do.



468 Programmer’s Guide to Pen Services for Microsoft Windows 95

REC_ Recognition Functions

The REC_ constants specify return values from the GetPenHwEventData and
GetPenHwData functions. They are also returned from the obsolete functions
Recognize, RecognizeData, and ProcessWriting, and as the wParam value of the
WM_RCRESULT message. Return values less than REC_DEBUG are provided
for debugging purposes only and represent abnormal termination.

Constant Description

REC_OK This result message to be followed by other results
before Recognize terminates. This is a valid wParam
value for WM_RCRESULT, but it can never be the
return value for Recognize.

REC_ABORT Recognition stopped by a call to EndPenCollection with

REC_BADHPENDATA

REC_BUFFERTOOSMALL
REC_BUSY

REC_DONE
REC_NA
REC_NOINPUT

REC_NOTABLET
REC_OOM
REC_OVERFLOW

this value. The [pPnt data is not valid.

Returned if HPENDATA cannot be locked or has an
invalid header. This value is also returned if ;
HPENDATA has no data in it or if the data is in an
incorrect scale or compressed.

Returned by GetPenHwEventData.

Returned if another task is currently performing
recognition.

Returned by RecognizeData upon normal completion.
Function not available.

Returned by RecognizeData if the buffer contains no
data, or returned by Recognize if recognition ended
before any data was collected. For example, a pen-down
stroke may have occurred outside the bounding rectangle
before any data was collected.

Tablet not physically present.
Out-of-memory error.

Data overflow during execution of the call.
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Constant

Description

REC_POINTEREVENT

REC_TERMBOUND

REC_TERMEX

REC_TERMOEM

REC_TERMPENUP

REC_TERMRANGE

REC_TERMTIMEOUT

Returned if the user makes contact with the tablet
surface and lifts the pen before the pen tip travels a
short distance. This value is also returned if the user
does a press-and-hold action; that is, the pen makes
contact with the tablet and remains in that position
for a short period of time.

REC_POINTEREVENT informs the application it
should begin selection actions rather than inking or -
recognition. If REC_POINTEREVENT is returned, no
WM_RCRESULT message is generated and no ink is
displayed.

Recognition ended because of a hit test outside the

bounding rectangle. The pntEnd member of
RCRESULT is filled with the point causing the stop.

Recognition ended because of a hit test inside the .
exclusion rectangle. The pntEnd member of
RCRESULT is filled with the point causing the stop.

Values greater than or equal to 512 reserved for
recognizer-specific termination reasons.

Recognition ended on pen up. ThepntEnd member of
RCRESULT is filled with the pen-up point that
terminated recognition.

Recognition ended because the pen left the proximity
range.

Recognition ended on time-out. (The pen was up con-
tinuously for a given amount of time.)
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Debugging Values

All of the values listed in the following table are in the debug version of
PENWIN.DLL only. No WM_RCRESULT message is generated if these values

are returned by Recognize.

Constant Description

REC_DEBUG All debugging return values are less than or equal
to this.

REC_ALC Invalid enabled alphabet.

REC_BADEVENTREF

REC_CLVERIFY
REC_DICT
REC_ERRORLEVEL
REC_GUIDE
REC_HREC
REC_HWND
REC_INVALIDREF
REC_LANGUAGE

REC_NOCOLLECTION
REC_OEM
REC_PCM

REC_PARAMERR
REC_RECTBOUND
REC_RECTEXCLUDE
REC_RESULTMODE

Returned when the wEventRef member in the RC
structure is invalid.

Invalid verification level.

Invalid dictionary parameters.

Invalid error level.

Invalid GUIDE structure.

Invalid recognition handle.

Invalid handle to window to send results to.
Invalid data reference parameter.

Returned by the recognizer when the IpLanguage
member of RC contains a language that is not supported
by the recognizer. Call ConfigRecognizer with the
WCR_QUERYLANGUAGE subfunction to determine
whether or not a particular language is supported.

Returned by GetPenHwData if collection mode has
not been set.

Error values below REC_OEM (-1024) are specific to
the recognizer. ’

Invalid IPcm member in RC structure. There is no way
for the recognition to end.

Invalid parameter.
Invalid rectangle.
Invalid rectangle.

Unsupported results mode requested.

SYV_ Symbol Values

Each glyph a recognizer can identify has an associated symbol value. It is this value
that is returned to the application by the recognizer.
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The high-order and low-order words of a symbol value have the following

meanings:

High-order word

Low-order word

(T R =

6

7-0x7EFF
0x7F00-0x7FFF
>=0x8000

System symbols.

ANSI character code.
Gestures.

Shift character codes (kanji).
Shapes.

Unicode.

Virtual keys.

Reserved for future use.
Recognizer-specific symbols.

Character code for given code page. The low 15 bits of
the high-order word indicate the code page.

Recognizers for the European market should return symbol values using ANSI
and gesture symbol values (ANSI is the native character set for Windows in the
European market). For the Japanese market, recognizers can use Shift JIS Level 1
and gestures. When writing a recognizer, bear in mind that symbol values outside
these ranges cannot be interpreted by all Windows applications.

SYV_SOFTNEWLINE
SYV_SPACENULL

SYV_UNKNOWN

System Symbol Values
The following system symbol values are supported for recognizers:
Constant Description
SYV_BEGINOR Begins a list of choices; in the bedit guide, displayed as
; an opening brace character ({).

SYV_EMPTY Empty.
SYV_ENDOR Ends a list of choices. In the bedit guide, displayed as a

, closing brace character (}).
SYV_NULL Null terminator.
SYV_OR Separator for list of choices; in the bedit guide, displayed

as a vertical bar (I).
Translated to a space by SymbolToCharacter.

Used in a symbol graph to indicate an alternative to a
space.

Unrecognized glyph.
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Gesture Symbol Values

All system recognizers are expected to recognize a special set of glyphs used as
commands. In the following table, the “Windows Equivalent” column shows the
mouse and keyboard equivalents in Windows.

Windows
Constant Value Description equivalent
00-0x00FF Command gesture given. The low byte . Nonstandard (usually
specifies which ANSI character was CTRL+key).
modified by the command gesture.
SYV_BACKSPACE 0x00020008 Deletes character under gesture and BACKSPACE.
sets insertion point.
SYV_CLEAR 0x0002FFD5 Clears the selection. DEL.
SYV_CLEARCHAR ~ 0x0002FFD2 Clears the selection. DEL.
SYV_CLEARWORD 0x0002FFDD Deletes word or object under gesture. Double-click, DEL.
SYV_COPY 0x0002FFDA Copies selection to Clipboard. CTRL+INS.
SYV_CORRECT 0x0002FFDF Corrects selection or word under None.
gesture.
SYV_CONTEXT 0x0002FFD7 Displays a context menu Right mouse click.
SYV_CUT 0x0002FFDB Cuts selection and places it on SHIFT+DEL.
Clipboard.
SYV_EXTENDSELECT 0x0002FFD8 For linear selection (text), selects all SHIFT+mouse click.
text between current insertion point
and point of extend-selection gesture.
For nonlinear selection (objects), adds
object under gesture to selection.
SYV_INSERT 0x0002FFD6 Opens the lens to allow text to be None
inserted.
SYV_KKCONVERT 0x0002FFD4 Starts Kana-to-Kanji converter. N/A
(Japanese version only.)
SYV_PASTE 0x0002FFDC Pastes selection at point indicated by Click (place insertion
hot spot of paste gesture. point) followed by
SHIFT+INS.
SYV_RETURN 0x0002000D Enters carriage-return key. Click, RETURN.
SYV_SPACE 0x00020020 Adds space character. Click, SPACEBAR.
SYV_TAB 0x00020009 Enters tab. Click, TAB.
SYV_UNDO 0x0002FFD9 Undoes previous action. ALT+BACKSPACE.
SYV_USER 0x0002FFDE Any circle gesture. See the following

section.
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Circle Gesture Symbol Values

A circle gesture consists of a circled letter, either uppercase or lowercase. The Pen
API version 2.0 does not explicitly support circle gestures. They are defined only
for application or recognizer use.

The following table lists the SYV_ values for the circle gestures. Intervening values
correspond to the letters between “a” and “z”

Constant Value Description
SYV_APPGESTUREMASK 0x00020000 Mask value for circle gestures.
SYV_CIRCLELOA 0x000224D0 Lowercase “a” circle gesture.
SYV_CIRCLELOZ 0x000224E9 Lowercase “z” circle gesture.
SYV_CIRCLEUPA 0x000224B6 Uppercase “A” circle gesture.
SYV_CIRCLEUPZ 0x000224CF Uppercase “Z” circle gesture.

Selection Symbol Values
The following table lists the SYV_values for selection symbol gestures.

Constant Value Description

SYV_SELECTFIRST 0x0002FFC2 Minimum value for section
SYVs.

SYV_LASSO 0x0002FFC1 Lasso selection (equivalent
to double-click).

SYV_SELECTLEFT 0x0002FFC2 Select text to the left (not
supported by the Microsoft
Handwriting Recognizer).

SYV_SELECTRIGHT 0x0002FFC3 Select text to the right (not
supported by the Microsoft

: Handwriting Recognizer).
SYV_SELECTLAST 0X0002FFCF Maximum value for selection

SYVs.
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Shape Symbol Values

These values should be used by shape recognizers.

Constant Value Description

SYV_SHAPELINE 0x00040001 Shape recognized as a line.

SYV_SHAPEELLIPSE 0x00040002 Shape recognized as an ellipse.

SYV_SHAPERECT 0x00040003 Shape recognized as a rectangle. '

SYV_SHAPEMIN 0x00040001 Minimum value for recognized shape
SYVs.

SYV_SHAPEMAX 0x00040003 Maximum value for recognized shape

SYVs.



APPENDIX A

Differences Between Versions 1.0
and 2.0 of the Pen Application
Programming Interface

Version 2.0 of the Pen Application Programming Interface (API) provides more
services—and more avenues for innovation—than did version 1.0. A skimming of
Chapters 10 and 11, which identify functions and structures new to version 2.0,
indicates the extent of the enhancements added to the AP

However, if you have used version 1.0 of the Pen API, also known as Microsoft
Windows for Pen Computing, you will find more than additional functions and
other services in this release. Programming philosophy has changed as well. Partic-
ularly in the area of recognition, the Pen API now allows greater freedom and
responsibility for the handling and interpretation of pen input.

This appendix identifies some of the most important changes and improvements to
the Pen API since version 1.0. It would require a number of pages to itemize all the
improvements incorporated into version 2.0, which are described throughout this
book. The purpose of this appendix is to help the developer familiar with version
1.0 to quickly identify several important areas of version 2.0 that reflect significant
change. You will find that version 2.0 of the Pen API opens up new possibilities for
collected ink data other than simply passing it to a recogniZer.

Improvements to the bedit Control

The bedit control of version 2.0 of the Pen API has been significantly improved
over that of version 1.0. The improvements aim to make text entry more convenient
and more intuitive for the user. The following list briefly describes the major
improvements:

= The current insertion point is now indicated by an action handle instead of the
caret of version 1.0.
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= The user can select text by dragging the insertion point action handle. Selected
text appears in reverse video.

= The user can move selected text within the control window by dragging it to a
new position.

= Single-line bedit windows can automatically scroll horizontally when the user
fills either of the last two visible boxes. The last character remains visible after
the scroll to help orient the user. The control window also provides scroll arrows
for horizontal scrolling.

= A single tap near the center of a character displays a list of alternative charac-
ters determined by the recognizer. Double-tapping brings up a menu with a list
of alternative words that can replace the entire word above the tap. The user
selects a letter or complete word by tapping the menu selection.

»  As do other controls in Microsoft Windows 95, bedit controls now provide a
context menu from which the user can cut or copy a selection, paste, insert, and
so forth.

s If the user inserts a carriage return in a line of a multiline bedit, text to the right
of the carriage return automatically wraps to the next line.

= Empty cells are marked with a light-gray dot to help distinguish them from
spaces.

The EM_LIMITTEXT message has a slightly different effect on bedit controls in
version 2.0 of the Pen APL In version 1.0, sending EM_LIMITTEXT to a bedit
control window set the number of boxes in the control as specified by the message’s
wParam parameter. In version 2.0, EM_LIMITTEXT sets the maximum number of
‘bytes of text the control can hold instead of the number of boxes. For more infor-
mation about EM_LIMITTEXT, see “The bedit Control” in Chapter 3, “The
Writing Process.”

Recognition
Version 2.0 of the Pen API significantly changes the way an application interacts
with a recognizer. It allows an application to install multiple recognizers and use
them selectively, first creating an HRC object for each recognizer to configure the
recognition process. Version 2.0 provides many more recognition functions than
did version 1.0, but places the full burden of recognition on the recognizer. All

recognition functions are provided by the installed recognizer dynamic-link libraries
(DLLs) and not by Windows.
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The change in philosophy mentioned at the beginning of this chapter is particulary
true with regard to recognition. Recognizers are now more clearly separate from the
system and enjoy a corresponding freedom in their implementation. The Pen API
defines the interaction between application and recognizer, but stops short of man-
dating how a recognizer performs its tasks. The recognizer objects described in
Chapter 8, “Writing a Recognizer,” are called objects to emphasize that their forms
are invisible to the application. The objects are “black box” entities, which the
recognizer developer designs without restraint from the system.

For a description of the HRC object and other elements of recognition, see Chapter
5, “The Recognition Process.”

The RC Structure

The core of the recognition process in version 1.0 was the RC data structure. The
structure still exists in version 2.0, but it is made obsolete by the HRC object that
governs the recognition process. An application can still use an RC structure when
calling the obsolete version 1.0 functions ProcessWriting, InitRC, Recognize,
and RecognizeData. ’

The following table lists the members of the RC structure. For each member, the
second column describes the corresponding services in version 2.0 of the Pen API.
Use this table to update your version 1.0 applications to use the new services. See
the reference chapters in Part 2 for descriptions of the functions, messages, and
constants cited in the table.

RC member Equivalent service in Pen API 2.0

hrec Return value from InstallRecognizer.

hwnd PE_SETTARGETS message. (See “Step 2:
PE_SETTARGETS Message” in Chapter 2.)

wEventRef Return value from GetMessageExtraInfo. (See sample
code in “InputWndProc” in Chapter 7.)

‘wRcPreferences ConfigHREC with WCR_GETHAND or
WCR_SETHAND.

IRcOptions Various HRC functions described in Chapters 5 and 8.

IpfnYield Not applicable in version 2.0.

IpUser GetPenMiscInfo with PMI_USER. Cannot set new user in

version 2.0.
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RC member Equivalent ‘service in Pen API 2.0

wCountry GetInternationalHRC or SetInternationalHRC.

wintlPreferences ConfigHREC with WCR_GETANSISTATE or
WCR_SETANSISTATE.

IpLanguage GetInternationalHRC or SetInternationalHRC.

rglpdf Not applicable in version 2.0.

wTryDictionary Not applicable in version 2.0.

clErrorLevel Not applicable in version 2.0.

alc GetAlphabetHRC or SetAlphabetHRC. (See “Specifying
an Alphabet Set” in Chapter 8.)

alcPriority GetAlphabetPriorityHRC or SetAlphabetPriorityHRC.
Also ConfigHREC with WCR_GETALCPRIORITY or
WCR_SETALCPRIORITY.

rgbfAlc GetAlphabetHRC or SetAlphabetHRC.

wResultMode Not applicable in version 2.0.

wTimeOut GetPenMiscInfo or SetPenMiscInfo with
PMI_TIMEOUT.

1Pcm These three members are replaced by PE_GETPCMINFO

rectBound message. (See “Step 3: PE_ GETPCMINFO Message” in

rectExclude Chapter 2.)

guide GetGuideHRC or SetGuideHRC.

wRcOrient Not applicable in version 2.0.

wRcDirect ConfigHREC with WCR_GETDIRECTION or
WCR_SETDIRECTION.

nInkWidth These two members are replaced by GetPenMiscInfo and

rgblnk SetPenMiscInfo with PMI_PENTIP.

dwAppParam ‘Determined by recognizer.

dwDictParam Not applicable in version 2.0.

dwRecognizer Determined by recognizer.

The RCRESULT Structure

The RCRESULT structure provides the means for a version 1.0 recognizer to
communicate results to the application. When the recognizer finishes its work,
the application receives a WM_RCRESULT message containing a pointer to an
RCRESULT structure. It then reads the recognizer’s guesses from the structure.
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In version 2.0, the RCRESULT structure is made obsolete by the HRCRESULT
object. Although they have similar names, do not confuse the two or attempt to
draw parallels between them. The HRCRESULT contains the recognizer’s results
in a format determined by the recognizer. This format most likely has nothing to do
with RCRESULT. The application simply calls into the recognizer for recognition
results.

For complete descriptions of the version 2.0 recognition functions, see Chapters 5
and 8 and the reference entries in Chapter 10.

Default Recognition

The version 2.0 application collects, displays, and distributes ink to the recognizer
while the user is writing. The Pen API provides convenient and flexible default
processing for these tasks in the DoDefaultPenInput function, which completely
supersedes ProcessWriting.

Nearly all pen-based applications should take advantage of the capabilities of
DoDefaultPenInput. Through a system of messages, the function allows an
application to monitor and govern the recognition process, or simply accept the
default decisions of DefWindewProc.

For a description of DoDefaultPenInput and the message traffic it generates, read
Chapter 2, “Starting Out with System Defaults.” To see DoDefaultPenInput in
use, refer to the code for the PENAPP sample application presented in Chapter 7,
“A Sample Pen Application.”

Recognition Processing

In version 2.0, applications have much greater control over scheduling the recog-
nition process. If it does not use DoDefaultPenInput, an application continuously
feeds pen data to a recognizer through the AddPenInputHRC function. By calling
ProcessHRC, the application can also schedule regular time slots for the recog-
nizer to see the input as the user writes.

This real-time recognition processing contrasts with the recognition procedures of
version 1.0, in which the application relinquished control to the obsolete Recognize
function for the duration of the input session. The version 2.0 recognizer can now
“cook” pen input virtually as it arrives from the pen driver, with the application
determining how often and how long the recognizer has control.
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Initializing and Closing a Recognizer

The recognition functions InitRecognizer and CloseRecognizer are obsolete in
version 2.0 of the Pen API. In their place, two new subfunctions have been added
to ConfigRecognizer. When the pen system loads a recognizer, it now calls
ConfigRecognizer with the subfunction WCR_INITRECOGNIZER. In response
to this call, the recognizer should perform the required initialization tasks formerly
conducted by InitRecognizer.

Similarly, the system also calls ConfigRecognizer when it unloads the recognizer,
this time with the subfunction WCR_CLOSERECOGNIZER. This call informs the
recognizer it is being unloaded and it should conduct any required cleanup
operations. -

Applications based on version 2.0 do not call ConfigRecognizer. This is because
the function has no argument that refers to a specific recognizer of the several
that may be currently installed. Instead, version 2.0 applications call the new API
function ConfigHREC to configure a recognizer or query for its capabilities. The
system determines the intended recognizer and passes the call on to that recog-
nizer’s ConfigRecognizer function. Thus, a version 2.0 recognizer exports
ConfigRecognizer, which an application accesses by calling ConfigHREC.

Word Lists and Dictionaries

Word lists are new to version 2.0. An application can select from among any
number of word lists to help a recognizer verify its guesses. Word-list files must
have standard text formatting to allow users to create or modify them with a text
editor, but otherwise have no restrictions in size or content.

Dictionaries existed in version 1.0 as DLL files. In version 2.0, a dictionary serves
a recognizer invisibly as a large word list. The application has no access to a dic-
tionary except to tell the recognizer whether or not to use one. Dictionary files can
have any format, but are usually compressed in some manner private to the recog-
nizer.

A dictionary is thus a private (and optional) tool of a recognizer. The “system” in
the name EnableSystemDictionaryHRC does not refer to the operating system,
but simply emphasizes ownership. In this case, “‘system” means “not application.”
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Gestures

Version 2.0 no longer provides explicit support for user-defined gestures. The
burden of recognizing and handling new gestures instead falls to the recognizer
and application. The Gesture Manager (GESTMAN.EXE) and API function
ExecuteGesture do not exist in version 2.0.

The standard set of “circle-letter” gestures remains, however. All version 2.0 edit
controls—hedit, bedit, and iedit—respond normally to the gestures listed in the
following table. An application or recognizer is free to provide support for any
other gesture.

This table lists the gestures available in version 2.0 edit controls. Note that the V-
circle and check-mark-circle gestures have identical behavior. The V-circle gesture
is provided only to prevent confusion with the check-mark-circle gesture.

Gesture Name Action

CD Lasso-tap Select

@ X-circle " Cut current selection
@ C-circle Copy current selection
@ P-circle Paste

@ Check-mark-circle Edit/Properties
@ V-circle Edit/Properties

@ Caret-circle Insert text

M-circle Display context menu
4D D-circle Clear/Delete

@ S-circle Space

@ N-circle Newline (carriage return)
¢ T-circle Tab

@ U-circle Undo
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Action Handles

In version 2.0, edit controls have small icons called action handles. Action handles
provide the user a more intuitive and discoverable means for carrying out certain
editing tasks than do gestures. With action handles, the user can:

= Select text.

= Cut, copy, and paste.

= Change the insertion point.
»  Drag-and-drop a selection.

» Access a menu of options.

On-Screen Keyboard

In version 2.0, the on-screen keyboard is an independent application named
SK.EXE, which can be launched in the same way any application is launched in
Windows; for example, by using the WinExec() function.

The ShowKeyboard function, which invoked the on-screen keyboard in version
1.0, is still supported but for older applications, but has been modified due to the
fact that the on-screen keyboard is a separate application in version 2.0.

The WM_SKB message, available in version 1.0, is no longer sent to top-level
windows when the on-screen keyboard changes.

Timing Information

The new HINKSET object allows an application to refer to stroke data completely
or partially by time, rather than by coordinates. The HINKSET object is a tem-
poral version of HPENDATA. It sees each stroke as an interval of time instead of
a collection of physical points. See “The HINKSET Object” in Chapter 4 for a
description of stroke timing and HINKSET.

Stroke timing allows a new characteristic of ink rendering called animation.
Through animation, an application can control the speed at which pen data is
displayed. For more information, see the description of DrawPenDataEx in
Chapter 10, “Pen Application Programming Interface Functions.”



Differences Between Versions 1.0 and 2.0 of the Pen Application Programming Interface 483

Targeting

An application based on version 2.0 of the Pen API can create multiple windows
and writing areas on the screen that simultaneously accept pen input. Targeting
allows the application to govern the distribution of input data to the proper window.

For example, a forms application can establish targeting information for each of
several controls on the screen. Even if the user writes in the controls in arbitrary
order, targeting ensures the pen data arrives at the proper window procedure.

For more information on targeting, see “Step 2: PE_SETTARGETS Message” in
Chapter 2, “Starting Out with System Defaults.” Also see the reference sections
for TARGET and TARGINFO in Chapter 11, “Pen Application Programming
Interface Structures.” '

HPENDATA Memory Block

The internal structure of the HPENDAT A memory block has changed since ver-
sion 1.0. As described in “Data Within an HPENDATA Object” in Chapter 4, the
stroke header no longer incorporates a STROKEINFO structure. However, to
maintain compatibility with version 1.0, the GetPenDataStroke function provides
a copy of a STROKEINFO structure for the requested data points.

Since the HPENDATA format may again change in future versions, applications
should avoid attempting to read the memory block directly and instead rely on the
appropriate HPENDATA functions described in Chapter 4, “The Inking Process.”

The PENINFO structure in the block’s HPENDATAHEADER has also changed
since version 1.0. PENINFO contains a new member, fuOEM, that indicates the
type of original equipment manufacturer (OEM) data the HPENDATA object
contains. ' '

Registry Configuration

In version 1.0, the PENWIN.INI file contained system configuration information
such as the name of the default recognizer and the time-out value for selection.
Version 2.0 removes configuration information from the PENWIN.INI file and
instead stores it in the system registry.
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For example, the following code fragment sets the fictitious recognizer
RECOG1.DLL as the default system recognizer. The code presumes that
RECOG1.DLL:

»  Resides in a location where Windows can find it (usually the system
subdirectory).

» s capable of taking on the role of system recognizer.

For more information about recognizers, see Chapter 8, “Writing a Recognizer.”
For descriptions of the registry functions RegSetValueEx, RegCreateKey, and
RegCloseKey, see the documentation included in the Win32 Software Develop-
ment Kit.

HKEY hk;‘ // Key handle returned by RegCreateKey

// Open (or create) the registry for the parent key

if ((1Res = RegCreateKey( HKEY_LOCAL_MACHINE,
(LPSTR)REGSTR_PATH_CONTROL,
&hk )) == ERROR_SUCCESS)

{
// If successful, set "RECOGLl.DLL" as the system recognizer
RegSetValueEx( hk, REGSTR_VAL_PEN_RECOG, NULL, REG_SZ,
(LPBYTE)(LPSTR)"RECOG1.DLL"™, @ );
// Close it
RegCloseKey( hk );
}

The PENREG.H header file defines values pertaining to the system registry. Note
that, generally, applications should not change the system configuration, relying
instead on the user to do so through the Control Panel.

For information on retrieving and setting other pen system parameters, see the
reference entries for GetPenMiscInfo and SetPenMiscInfo in Chapter 10, “Pen
Application Programming Interface Functions.”
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Using the 32-Bit Pen Application
Programming Interface

This appendix describes the 32-bit pen services provided by the PENWIN32.DLL
and PKPD32.DLL libraries. With some exceptions, these dynamic-link libraries
(DLLs) offer Win32™-based applications the same pen-based support as the 16-bit
libraries PENWIN.DLL and PKPD.DLL without requiring the intermediate steps
of thunk conversions.

The services not supported by the 32-bit Pen Application Programming Interface
(API) consist mainly of outdated functions no longer required in version 2.0. These
outdated functions are supported in the 16-bit Pen API only to maintain backward
compatibility with version 1.0. They will not be supported in future versions.

To enable 32-bit pen services, an application must be created in a 32-bit environ-
ment—that is, the compiler, linker, libraries, and header files must be of 32-bit
type. Before including pertinent header files, the application must define the
constant WIN32 as shown here:

f#define WIN32
#include  <windows.h>
f#include <penwin.h>

A 32-bit application links to the pen system libraries in the same way it links to any
other Windows library, with either of the following methods:

‘= Link to the import library PKPD32.LIB (not recommended for
PENWIN32.LIB), or

= Explicitly load PENWIN32.DLL and PKPD32.DLL with the LoadLibrary
function. After loading the libraries, the application must call GetProcAddress
to obtain the address of each Pen API function it intends to use. Before termin-
ating, the application should call FreeLibrary to unload the libraries from
memory.
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The first method should normally be used to link functions in PKPD32.LIB. This
method can be used for functions in PENWIN32.LIB if it is known for certain that
the application will always be run on systems that have pen services installed, in
which case the application should test for the existence of pen services at startup
and exit if not found.

The second method should be used for PENWIN32.DLL functions when it is
anticipated that the application may be run on systems where pen services are not
installed. The reason for not linking PENWIN32.LIB is to prevent the application
from loading PENWIN32.DLL on a system that has not loaded pen services at
startup. This could happen, for example, on a computer that has PENWIN32.DLL
on the path but has not installed pen services. Loading PENWIN32.DLL dynamic-
ally does not sufficiently start pen services and errors are likely to occur.

In a 32-bit application, the call

GetSystemMetrics( SM_PENWINDOWS )

returns the handle of PENWIN32.DLL. This DLL makes available some of the
same resources (such as cursors) provided by the 16-bit PENWIN.DLL library.

32-Bit Functions

The following table lists the functions supported by the 32-bit Pen API. The syntax
for each function remains the same as for 16-bit applications. For the description
and syntax of each function, refer to Chapter 10, “Pen Application Programming
Interface Functions.”

The table also uses an asterisk (*) to identify the functions PKPD32.DLL exports.
These functions are always available to 32-bit applications running with Windows
95, regardless of whether the PENWIN32.DLL file is present. For more informa-
tion, see “Pen Kernel Functions” in Chapter 9, “Summary of the Pen Application
Programming Interface.” ‘

- AddInksetInterval* ' CorrectWriting
AddPenDataHRC CorrectWritingEx
AddPenInputHRC CreateCompatibleHRC
AddPointsPenData* , CreateHWL
AddWordsHWL CreateInkset*
BoundingRectFromPoints* CreateInksetHRCRESULT
CharacterToSymbol - CreatePenData
CompressPenData* CreatePenDataEx*
ConfigHREC CreatePenDataHRC

ConﬁgRecognizer v CreatePenDataRegion*
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DestroyHRC
DestroyHRCRESULT
DestroyHWL
DestroyInkset*
DestroyPenData*
DoDefaultPenInput
DPtoTP

DrawPenDataEx*
DuplicatePenData*
EnableGestureSetHRC
EnableSystemDictionaryHRC
EndPenInputHRC
ExtractPenDataPoints*
ExtractPenDataStrokes*
GetAlphabetHRC
GetAlphabetPriority HRC
GetAlternateWordsHRCRESULT
GetBoxMappingHRCRESULT
GetBoxResultsHRC
GetGuideHRC
GetHotspotsHRCRESULT
GetHRECFromHRC
GetInksetInterval*
GetInksetIntervalCount*
GetInternationalHRC
GetMaxResultsHRC
GetPenAppFlags
GetPenAsyncState
GetPenDataAfttributes*
GetPenDatalnfo*
GetPenInput
GetPenMiscInfo
GetPenResource
GetPointsFromPenData*

GetResultsHRC _
GetStrokeAttributes*

GetStrokeTableAttributes*
GetSymbolCountHRCRESULT

GetSymbolsHRCRESULT
GetVersionPenWin

GetWordlistCoercionHRC

GetWordlistHRC
HitTestPenData*
InsertPenData*
InsertPenDataPoints*
InsertPenDataStroke*
InstallRecognizer
IsPenEvent
MetricScalePenData*
OffsetPenData*
PeekPenInput
PenDataFromBuffer*
PenDataToBuffer*
ProcessHRC
ReadHWL
RedisplayPenData*
RemovePenDataStrokes*
ResizePenData*
SetAlphabetHRC
SetAlphabetPriorityHRC
SetBoxAlphabetHRC
SetGuideHRC
SetInternationalHRC
SetMaxResultsHRC
SetPenAppFlags*
SetPenMiscInfo
SetResultsHookHREC
SetStrokeAttributes*
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SetStrokeTableAttributes* TargetPoints
SetWordlistCoercionHRC TPtoDP

SetWordlistHRC TrainHREC

StartInking TrimPenData*
StartPenInput UnhookResultsHookHREC
StopInking UninstallRecognizer
StopPenInput WriteHWL
SymbolToCharacter

32-Bit Messages

The 32-bit Pen API does not support all the 16-bit messages described in Chap-

ter 12, “Pen Application Programming Interface Messages.” This section lists the
messages that are supported by the 32-bit Pen API. Although most 32-bit messages
behave the same way as 16-bit messages, certain WM_PENEVENT submessages
behave differently.

WM_PENEVENT Submessages

The following submessages of WM_PENEVENT require different treatment in
32-bit applications:

PE_BEGININPUT PE_PENUP
PE_BUFFERWARNING PE_TERMINATED
PE_PENDOWN PE_TERMINATING
PE_PENMOVE

In 16-bit applications, these submessages store different values in the high-order
and low-order words of their [Param:

= wParam = PE_ submessage number

s LOWORD( [Param ) = event reference or termination code

= HIWORD( [Param ) = HPCM handle

This scheme is not possible in Win32-based applications because /Param must
contain a single 32-bit handle; therefore, the parameters for the submessages listed
above are arranged differently in the 32-bit Pen API:

s  LOWORD( wParam ) = PE_ submessage number

s HIWORD( wParam ) = event reference or termination code

»  [Pgram = HPCM handle
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To extract data from the parameters, use the following macros defined in the
PENWIN.H header file. These macros render the differences in the parameters
transparent to an application because they automatically adjust for 16-bit or 32-bit
type of programs:

Macro Description

HpemFromWpLp Retrieves HPCM handle returned from StartPenInput.
If the application calls DoDefaultPenInput, that function
calls StartPenInput internally.

EventRefFromWpLp Retrieves event reference value for session returned from
GetMessageExtralnfo. Both DoDefaultPeninput and
StartPenInput take this value as their second argument.

TerminationFromWpLp Retrieves a PCM_ value indicating the reason for
termination from the PE_TERMINATED and
PE_TERMINATING submessages.

SubPenMsgFromWpLp Retrieves PE_ submessage value.

The macros take both wParam and I[Param as arguments and automatically return
the desired value for both 16-bit and 32-bit applications. For example:

HPCM hpcm; // HPCM handle created by StartPenInput
LONG 1Info; // Return value from GetMessageExtralnfo
int iRet; // Error code

case WM_LBUTTONDOWN:
iInfo = GetMessageExtralnfo( );
if (IsPenkEvent( msg, 1Info ))
{
iRet = DoDefaultPenInput( hwnd, LOWORD(1Info) );
}

case WM_PENEVENT:
switch( SubPenMsgFromWpLp( wParam ) );
{
case PE_PENDOWN:

hpcm = HpcmFromWpLp( wParam, 1Param );
1/
// Note 1Info and EventRefFromWplp( wParam, 1Param )
// contain the same event reference value.
//
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L|st of 32-Bit Window Messages

The following table lists the WM_ window messages and corresponding sub-
messages supported by the 32-bit Pen API (submessages available in the Japanese

version are indicated by an asterisk):

WM_ messages

Submessages

WM_PENMISCINFO
WM_PENCTL

* HE_CANCELCONVERT
HE_CHAROFFSET
HE_CHARPOSITION
HE_DEFAULTFONT
HE_ENABLEALTLIST

* HE_FIXKKCONVERT
HE_GETBOXLAYOUT

* HE_GETCONVERTRANGE
HE_GETINFLATE
HE_GETINKHANDLE*
HE_GETKKCONVERT

* HE_GETKKSTATUS
HE_GETUNDERLINE
HE_HIDEALTLIST

* HE_KKCONVERT

*

HE PUTCONVERTCHARHE SETBOXLAY
ouT

* HE_SETCONVERTRANGE
HE_SETINFLATE
HE_SETINKMODE
HE_SETUNDERLINE
HE_SHOWALTLIST
HE_STOPINKMODE
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WM _ messages

Submeésages

WM_PENMISC

WM_CTLINIT

WM_PENEVENT

PMSC_BEDITCHANGE
PMSC_GETHRC
PMSC_GETINKINGINFO
PMSC_GETPCMINFOPMSC_GETSYMBOLC
OUNT
PMSC_GETSYMBOLS
PMSC_INKSTOP

* PMSC_KKCTLENABLE
PMSC_LOADPW

* PMSC_PENUICHANGE
PMSC_SETHRC
PMSC_SETINKINGINFO
PMSC_SETPCMINFO
PMSC_SETSYMBOLS

* PMSC_SUBINPCHANGE.

CTLINIT_BEDIT
CTLINIT_HEDIT
CTLINIT_IEDIT

PE _BEGINDATA
PE_BEGININPUT
PE_BUFFERWARNING
PE_ENDDATA
PE_ENDINPUT
PE_GETINKINGINFO
PE_GETPCMINFO
PE_MOREDATA
PE_PENDOWN
PE_PENMOVE
PE_PENUP
PE_RESULT
PE_SETTARGETS
PE_TERMINATED
PE_TERMINATING
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List of 32-Bit iedit Control Messages

The following table lists the IE_ messages available for iedit controls in 32-bit

applications:

IE_CANUNDO
IE_DOCOMMAND
IE_EMPTYUNDOBUFFER
IE_GETAPPDATA
IE_GETBKGND
IE_GETCOMMAND
IE_GETCOUNT
IE_GETDRAWOPTS
IE_GETERASERTIP
IE_GETFORMAT
IE_GETGESTURE
IE_GETGRIDORIGIN
IE_GETGRIDPEN
IE_GETGRIDSIZE
IE_GETINK
IE_GETINKINPUT
IE_GETINKRECT
IE_GETMENU
IE_GETMODE
IE_GETMODIFY
IE_GETNOTIFY
IE_GETPAINTDC
IE_GETPDEVENT
IE_GETPENTIP

IE_GETRECOG
IE_GETSECURITY
IE_GETSEL
IE_GETSELCOUNT
IE_GETSELITEMS
IE_GETSTYLE
IE_SETAPPDATA
IE_SETBKGND
IE_SETDRAWOPTS
IE_SETERASERTIP
IE_SETFORMAT
IE_SETGRIDORIGIN
IE_SETGRIDPEN
IE_SETGRIDSIZE
IE_SETINK
IE_SETINKINPUT
IE_SETMODE
IE_SETMODIFY
IE_SETNOTIFY
IE_SETPENTIP
IE_SETRECOG
IE_SETSECURITY
IE_SETSEL
IE_UNDO
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Modifying the SYSTEM.INI File

This appendix describes the settings used in the SYSTEM.INI. The SYSTEM.INI
file contains all of the editable information used by the Pen Application Program-
ming Interface (API). All other system information concerning the Pen API version
2.0 is maintained in the Windows 95 system registry and will not require modifica-
tion except by using the Control Panel Pen icon after Pen Services for Windows 95
is installed.

It is also unlikely that you will manually edit the pen entries in SYSTEM.INI in the
Windows 95 environment. A setup information file (PENWIN.INF) provided by
Microsoft contains the script that Windows 95 Setup uses to install Pen Services for
Windows 95 as an optional system component. This script adds the entries shown in
the table below to the SYSTEM.INI file. The one SYSTEM.INI entry that you may
want to edit manually after Pen Services is installed is the level of non-critical
errors reported. For this, you will have to manually edit the PenWinErrors entry in
the [boot] section of SYSTEM.INI, using one of the values shown in the table
below.

In versions of Windows previous to Windows 95, pen services were removed from
a system by manually editing the SYSTEM.INI file and deleting the entries shown
in the table below. This should not be done with Windows 95. Use the Control
Panel Add/Remove Programs icon to remove Pen Services for Windows 95. This
will automatically delete all the Pen Services entries from SYSTEM.INI.
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The following table lists the pen-related entries for SYSTEM.INI

SYSTEM.INI Entry Made at Installation Time

Description

[boot]
drivers=pen penwindows

PenWinErrors=1

[drivers]
pen=penc.drv

penwindows=penwin.d11

Section name.
Defines installable drivers.

Determines the level of non-
critical errors displayed.

0 = show no errors or warnings.
1 = show errors only.

2 = show errors and warnings.

Section name.
Sets the pen driver.
Pen API library.
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Accessing the Pen Device Driver

There are no specific functions in the Pen Application Programming Interface (API)
for pen driver use. Instead, the pen driver functionality is implemented with install-
able driver messages.

The pen driver is a 16-bit installable driver in the Microsoft Windows 95 operating
system. All communication with an installable driver is through driver messages. A
16-bit application can send a message to the pen driver with the Windows API
SendDriverMessage function.

Because a call to SendDriverMessage must originate from a 16-bit virtual
machine, 32-bit applications cannot use SendDriverMessage to send messages
directly to the pen driver. To communicate with the pen driver, a 32-bit application
must provide its own 16-bit dynamic-link library (DLL) to “thunk” calls to
SendDriverMessage.

The installable portion of the pen driver may not exist in future versions of Win-
dows. For this reason, an application should not query for device information
directly from the driver unless necessary. Instead, an application should get
hardware information about an HPENDATA object by calling GetPenDatalnfo
or GetPenDataAttributes. These functions can apprise an application of various
hardware characteristics (such as sampling rate) current when collecting the
HPENDATA. :

Opening the Pen Driver |

Before sending a driver a message, an application must first obtain a handle to the
driver with the Windows OpenDriver function. The following code demonstrates
this:

HDRVR hDrvPen;
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hDrvPen = QOpenDriver( "pen", NULL, NULL );
if( hDrvPen == NULL )

{

// The pen driver does not exist.

// Either display an error message and exit,

// or continue to function as a pen-unaware application.
}

As an example of how to send the driver messages, the following code uses the pen
driver message DRV_SetPenSamplingRate to set the sampling rate to 200 points
per second. A later segment of code then queries the driver to get relevant pen infor-
mation.

WORD wOldRate;

wO1dRate = SendDriverMessage( hDrvPen, // Driver handle
DRV_SetPenSamplingRate, // Message
200, // New rate in Hz
NULL ) // Not applicable

// Get information about the pen driver
PENINFO pi; :
BOOL PenHardwareExists;

fPenHardwareExists = SendDriverMessage( hDrvPen,
DRV_GetPenlInfo,
(DWORD) (LPPENINFO)&pi,
NULL )

When finished, an application must close the handle to the installable driver with
the CloseDriver function, as shown here:

CloseDriver( hDrvPen, NULL, NULL );

Pen Driver Return Values

All the values that can be returned by the Pen Driver in response to a message are
listed in the table below. These return value constants are defined in PENDRV.H.

Return Value Description

DRV_SUCCESS The message request was completed
successfully.

DRV_FAILURE y The message request was attempted, but

was not completed successfully.
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Return Value

Description

DRV_BADPARAMI

DRV_BADPARAM2

DRV_BADSTRUCT

Pen Driver Messages

The following table describes the pen driver messages an application can use, the
parameters that must be provided with each message, and the message return

Pen driver message

values.

The message request was not attempted
because the first parameter in the message
was invalid.

The message request was not attempted
because the second parameter in the
message was invalid.

The message request was not attempted
because a message parameter that must
point to a structure was not pointing to a
valid structure of the required type. For
example, a message parameter that should
point to a PENINFO structure does not
point to a writeable block of memory large
enough to contain a PENINFO structure.

Meaning

Parameters

Return value

DRV _Configure

DRV_GetCalibration

Requests the driver to
display a configuration
dialog box.

Instructs the driver to
fill a CALBSTRUCT
structure with the cur-
rent calibration settings,
including size and off-
set values.

IParaml LOWORD is
the handle to a window
that will own the dialog
box;

{Param?2 is 0.

[Paraml is a far pointer

“toa CALBSTRUCT

structure to be filled;
[Param?2 is 0.

Returns
DRV_SUCCESS or, if
the window handle is
invalid, returns
DRV_FAILURE.

Returns
DRV_SUCCESS or
DRV_FAILURE if the
installed tablet does not
support re calibration.
DRV_BADPARAMI is
returned if [Paraml is
invalid.
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7

Pen driver message Meaning Parameters Return value
DRV_GetName Reports the name of the IParaml LOWORD is If successful, returns the
pen hardware. the length of the name number of characters
buffer; copied into the name
IParam?2 is a LPSTR buffer, which is the

DRV_GetPenlInfo

DRV_GetPenSamplingRate

DRV_GetVersion

DRV_PenPlayBack

Fills in the PENINFO
structure pointed to by
the message’s [Paramli
parameter with the
current pen parameters.
If IParamli is setto
NULL, the driver checks
for the presence of a pen
tablet only.

Returns the current
sampling rate.

Reports the Pen API
version number the

~driver supports and the

pen packet size.

Sends an array of
recorded pen packets -
to the driver, which the
driver then sends back
to the system as though
receiving the packets
in real time from the
device.

pointer to the name
buffer.

IParaml is a far pointer
to a PENINFO structure
to be filled;

IParam2 is 0.

IParaml is 0;
[Param?2 is 0.

[Paraml is 0;
IParam? is 0.

IParaml is a far pointer
to an array of pen packets
to be played through the
system,;

IParam2 LOWORD is
the number of pen
packets to play back,
HIWORD is 0.

number of characters in
the driver name plus 1
(the string null termina-
tion character is copied
into the buffer).

Otherwise, returns
DRV_BADPARAM]1
because provided buffer
length is insufficient or
DRV_BADPARAM?2
because the provided
memory block is not a
writeable block of the
specified size.

Returns
DRV_SUCCESS or
DRV_FAILURE if no
pen device is currently
connected.
DRV_BADPARAMI is
returned if the provided
block of memory is not
writeable or not large
enough to contain a
PENINFO structure.

LOWORD contains the
current sampling rate.

HIWORD contains the
pen packet size in bytes.
Within the LOWORD,
HIBYTE contains the
minor version number,
LOBYTE is the major
version number.

If successful, returns 1; if
failure, returns a value
less than 1.
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Pen driver message

Meaning

Parameters

Return value

DRV_PenPlayStart

DRYV_PenPlayStop

DRV_Query

DRV_QueryConfigure

DRYV_SetCalibration

Informs the pen driver
of the format of the
pen packet data it will
receive after it receives
the next
DRV_PenPlayBack
message. The driver
does not begin sending
pen packets into the
system until it receives
the DRV_PenPlayBack
message.

Forces the driver out of
playback mode.

Returns whether or not
the version 2.0 pen driver
supports the specified
message.

Returns whether or not
the driver can provide a
configuration dialog box.

Sets the tablet
calibration.

[Paraml is a far pointer
to a DWORD that is
updated when the driver
is done playing back pen
packets;

IParam? is either O or 1
and specifies the format
of the pen packets passed
to the driver (0 means
version 1.0 packets and 1
means version 2.0
packets).

IParaml is 0;
IParam?2 is 0.

IParaml LOWORD
specifies the message
queried about;
IParam?2 is 0.

IParaml is 0;
IParam?2 is 0.

IParaml is a far pointer
to a CALBSTRUCT
structure that describes
the new calibration
parameters the pen
driver must use;
IParam? is 0.

Returns
DRV_SUCCESS or
DRV_FAILURE if the
pen system is already
in playback mode.

Always returns
DRV_SUCCESS (the
pen driver was in play-
back mode and the
playback mode was
successfully stopped
or the pen driver was
already out of playback
mode).

Returns
DRV_SUCCESS if the
message is supported
or DRV_FAILURE if it
is not.

Returns
DRV_SUCCESS if the
driver provides a
configuration dialog
box or DRV_FAILURE
if it does not.

Returns
DRV_SUCCESS or
DRV_FAILURE if the
tablet does not sup-
port calibration.
DRV_BADPARAMI1

is returned if Iparaml

is not a pointer to a
CALBSTRUCT
structure.
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Pen driver message

Meaning

Parameters

Return value

DRV_SetPenSamplingDist

DRV_SetPenSamplingRate

Sets the minimum pen
sampling distance.
Successive points less
than the given distance
do not generate new
points. The distance is
defined in raw tablet
coordinates as the
maximum of the change
in x and y. The default
distance is O, which
means that all pen events
generate new events.

A pen driver does not
have to simulate non zero
sampling distances. An
application must use the
DRV_GetPenInfo driver
message to determine the
actual sampling distance
set.

Pressing or releasing a
pen barrel button gen-
erates a new event, even
if the pen does not move.

Sets the pen sampling
rate in samples per
second.

[Paraml HIWORD is 0;
[Paraml LOWORD is a
new sampling distance;
[Param?2 is 0.

[Paraml HIWORD is 0;
[Paraml LOWORD is a
new sampling rate;
[Param? is 0.

If successful, HTWORD
contains 0; LOWORD
contains the previous
sampling distance.
Otherwise, returns
DRV_FAILURE.

If successful, HIWORD
contains 0; LOWORD
contains the previous
sampling rate.

Otherwise, returns
DRV_FAILURE.
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The calibration driver messages use the CALBSTRUCT structure defined as

follows:
typedef
{
int
int
int
int

struct

wOffsetX;
wOffsetY;
wDistinctWidth;
wDistinctHeight;

} CALBSTRUCT, FAR * LPCALPSTRUCT;

The wOffsetX and wOffsetY members are the amount in tablet coordinates that
need to be added to the x- and y-coordinate values returned by the hardware for
proper calibration. The wDistinctWidth and wDistinctHeight members have the
same meaning as in the PENINFO structure.






Glossary

A

action handle A small icon provided in edit
controls that facilitates an editing tasks such as
dragging or insertion.

baseline An imaginary horizontal line on which
handwritten text rests. Analogous to the lines of
lined notebook paper.

C

comb A form of writing guide, such as those used
in many common forms and questionnaires,
consisting of a horizontal line with spaced tick
marks. The guide gets its name from the
resemblance of the tick marks to the teeth of a
comb. The user writes in a comb guide with
individual characters separated by the tick marks.

confidence level A value assigned by a recognizer
to indicate its degree of certainty in the results of a
recognition. For example, in recognizing the word
“clear,” a recognizer assigns a confidence level to
each of the five letters and can also assign a
confidence level to the entire word. Word lists and
dictionaries can influence confidence levels. See
also recognizer.

D

dictionary A list of words or phrases private to a
recognizer. A recognizer can use its dictionaries to
verify recognition guesses, as directed through the
EnableSystemDictionary function. See also
recognizer.

G

gesture A predefined pen motion that signifies

some desired action, such as a “lasso” to select or
an X to delete. See also lasso.

H

hook A callback function provided by an
application that receives certain data before the
normal recipient of the data. The hook function can
thus examine or modify the data before passing it
on.

hot spots Critical points on symbols, particularly
gestures, identified by a recognizer during
recognition. See also gesture, recognizer, symbol.

ink (1) A trail of colored pixels left on the screen
that marks the path of the pen’s motion. (2) Input
data generated by the moving pen; pen data.

~ inkset An object that maps data points to time |

intervals. The points recorded in an inkset object
may describe one or more strokes. See also stroke.

irreversible compression A data-compression
technique that produces a high degree of
compression, but at the cost of lost information.
After uncompression, the pen data can be
redisplayed but recognition accuracy may be
reduced. See also reversible compression.

L

lasso A gesture formed by circling a section of
text or other displayed data. See also gesture.

lens A standard Windows pen interface dialog
box that offers an on-screen keyboard or letter
guides and is used for entering and editing text.
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lossless compression See reversible compression.

lossy compression See irreversible compression.

0]

OEM data Data about pen pressure, angle, height,
and other aspects of pen input that is collected in
addition to data points. The specific OEM data
collected depends on the hardware and the data it
reports.

on-screen keyboard (1) An image of a keyboard
displayed on the screen. (2) The applet (Screen
Keyboard or SKB) that displays the image. The
user “types” on the on-screen keyboard by pressing
the pen on the desired keys, as though typing on a
real keyboard.

p

packet A collection of pen data sent by the pen
driver at a frequency determined by the sampling
rate. Each packet contains the current coordinates
of the pen, the time, and, optionally, other
information. Collectively, the packets represent a
digitized history of the pen’s movement. See also
sampling rate.

pen collection mode The system state in which
pen movement generates data, instead of being
interpreted as mouse movement. Also known as
input session.

pen-down stroke Data points collected while the
pen is in contact with the tablet. Together, these
points comprise a stroke. See also pen state, pen tip
transition, pen-up points, proximity stroke.

pen packet See packet.

pen state The condition of the pen relative to the
tablet surface—either up or down, depending on
whether the pen is in contact with the tablet.

pen tip transition The act of touching a pen to or
lifting the pen from the tablet surface. The former

begins a pen-down stroke, while the latter ends a
pen-down stroke and begins a pen-up stroke. See
also stroke, proximity stroke.

pen-up stroke Data points received when the pen
is not in actual contact with the tablet, but near
enough for the tablet to sense movement. Together,
these points comprise a proximity stroke. See also
pen-down points, pen state, pen tip transition,
proximity stroke.

proximity stroke A stroke formed while the pen is
near but not on the tablet surface. Also called
“pen-up stroke.” Not all pen tablets can detect
proximity strokes. See also pen tip transition, pen-
up points, stroke.

R

real time In the context of pen-based computing,
real time means “while the pen is moving.”

recognition function One of the 43 Pen
Application Programming Interface (API)
functions exported by a recognizer dynamic-link
library. See also recognizer.

recognizer A dynamic-link library of functions
that collectively serve to recognize ink data as
characters, numerals, words, foreign script, or
other symbols.

reentrancy The condition in which a function is
interrupted during execution and restarted from its
beginning in response to another caller.

reversible compression A data-compression
technique that loses no information, so data can be
redisplayed and recognized with no loss of
accuracy after uncompression. See also
irreversible compression.
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S

sampling rate The frequency at which the pen
driver sends packets to the pen system. A typical
sampling rate is 100—120 packets per second, but
does not necessarily equal the rate of hardware
interrupts generated by the pen tablet. See also
packets.

Screen Keyboard See on-screen keyboard.
SKB See on-screen keyboard.

stroke The pen data generated between two pen
tip transitions. For example, when the pen touches
the tablet (pen down), all data generated as the pen
moves comprises a pen-down stroke until the pen
leaves the tablet. If the tablet can sense proximity
strokes, the pen movement above the tablet surface
forms a separate pen-up stroke until the pen either
leaves the tablet’s range of sensitivity or touches
down again. Thus, in noncursive printing, the letter
“c” is formed as a single stroke while the letter
“E” requires several pen-down strokes separated
by pen-up strokes. See also pen-down points, pen
tip transitions, pen-up points, proximity strokes.

symbol An element interpreted by a recognizer
from raw pen data. For example, the default system
recognizer sees an individual letter or numeral as a
symbol. A word is thus a string of symbols. A
recognizer for cursive writing, however, may see
an entire word as a single symbol without
distinguishing each letter of the word. See also
TECOgnizer.

symbol correspondence A map of the ink data
that forms a recognized symbol. See also symbol
element.

symbol element An SYE structure containing a
symbol value, its confidence level, and an
identification of the ink data that forms the symbol.
See also confidence level, symbol value.

symbol value A numerical value that represents a
recognized character or set of characters. A symbol

value is internal to the recognizer and by itself has
little meaning to the application. To translate a
symbol value to a character such as a letter or
numeral, an application must call the
SymbolToCharacter function.

T

target A window or writing area that receives pen
input data.

trainer An application that trains a recognizer.
The trainer application may operate in the
background, which is known as “passive training,”
or be activated by the user, which is “active
training.” See also recognizer, training.

training The process used to update a recognizer’s
database so that it better reflects the individual
style and writing characteristics of a particular
user, thus increasing the recognizer’s accuracy in
handwriting interpretation. See also recognizer,
trainer.
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Index

() (parentheses) xi
.. (ellipsis) xi
[1 (brackets) xii
{ } (braces) xii
10-second buffer See Internal data buffer
32-bit API
described 485, 486
functions 486, 487, 488
messages 488, 489, 490, 491, 492
80/20 rule 74

A

ABSTIME structure 52, 54, 56, 141, 315
Accuracy See Recognition, accuracy
Action handles 78, 475, 482
Active training 108
AddInksetInterval function 52, 134, 138, 145, 486
AddPenDataHRC function 44, 49, 64, 130, 146, 175, 486
AddPenInputHRC function 64, 63, 105, 119, 120, 132, 147,
192,337, 367, 486
AddPointsPenData function 49, 130, 138, 148, 367, 486
AddWordsHWL function 108, 132, 149, 168, 486
AI_ animation information values 142, 151
ALC_ alphabet codes
constants 60, 106, 142, 200, 201, 271, 272, 273, 349,
353, 354, 449
Alphabet
priority 107,132, 133
setting 60, 61, 106, 107
setting in HRC 132, 133
Altering ink data See HPENDATA object, altering
Alternative guesses See Recognition, guesses
Angle See OEM data
ANIMATEINFO structure 140, 151, 185 316
AnimateProc callback function 150, 185
Animation 140, 482
Annotation 80
Application design 80-83
Applications
pen-aware 10, 12, 135, 137
pen-unaware 5, 10
AtomicVirtualEvent function 134, 151,256
Attributes of a stroke 48, 131
Auditory feedback 74, 75, 80
Averaging confidence levels 114

Barrel button 130, 500
Baseline of input 110, 115
bedit control
described 26-29
dialog box 29, 30
improvements 475, 476
messages 26, 28
printing 26
recognition 77
Beep signal 74,75, 80
BeginEnumStrokes function 47, 136, 138, 152, 215
Beginning recognition See Input session
BEI_ bedit control values 142
BESC_ bedit size values 142, 323
Best guess of recognizer 58, 66, 70, 110, 115, 133
Bitmap
on-screen keyboard 293
recognition 102
Bold text xi
Book format and conventions ix, xi, xii
BoundingRectFromPoints function 134, 138, 153, 486
Box guide structures 140
Box guides
bedit control 27, 83
results 66, 105, 106, 132
segmentation 111
setting 63, 64, 105, 132, 133
with alphabets 60, 133
Box styles See BXS_ box style values
Boxed edit control See bedit control
Boxed recognition 107
BOXEDITINFO structure 140, 283, 317, 445
BOXLAYOUT structure 28, 140, 318, 332, 380, 385, 454,

455
BOXRESULTS structure 66, 140, 204, 321
Braces { } xii

Brackets [] xii

Browse option 76

Buffering pen data See PenDataToBuffer function
BXD_ boxed edit control values 142, 454
BXDK _ Japanese bedit control values 142, 455
BXS_ boxed edit style values 28, 142, 319

C

CALBSTRUCT structure 139, 322, 501
Calibration 139, 497, 501
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Callback functions
AnimateProc 150
EnumSymbolsCallback 194
ResultsHookHREC 270
SetPenHookCallback 282
timer 127, 128
Carriage return character 29
Changing ink data See HPENDATA object, altering
CharacterToSymbol function 133, 153, 486
CIB_ CTLINITBEDIT values 324, 325
Circle gestures 61, 481
CloseRecognizer function 104, 136, 480
CMPD_ compression values 142, 156
Coercion of recognition 62, 108, 133
COLOR_ IME color values 142
Comb box style 27
Combining pen data 49, 131
Communications 65
Compacting pen data See Pen data, compressing
CompactPenData function 50, 136, 138, 154, 156, 461
Compressing pen data See Pen data, compressing
CompressPenData function 50, 51, 134, 138, 155, 486
Confidence level
described 70, 112
influencing 107, 108, 133
symbol graph 114, 115
ConfigHREC function 104, 134, 156, 161, 162, 477, 486
ConfigRecognizer function 104, 124-126, 132, 156, 161,
162, 244,276, 311, 480, 486
Conserving power 80
Constants
(list) 142-144
AI_ animation information 142, 151

ALC_ alphabet codes 60, 106, 142, 200, 201, 271, 272,

273, 349, 353, 354, 449
BEI_ bedit control values 142
BESC_ bedit size values 142, 323
BXD_ boxed edit control values 142, 454
BXDK _ Japanese bedit control values 142, 455
BXS_ box style values 28, 142, 319
CIB_ CTLINITBEDIT 324
CIH_ CTLINITHEDIT 325
CMPD_ compression values 142, 156
COLOR__IME color values 142
CPD_ CreatePenData values 142, 173
CPDR__ CreatePenDataRegion values 142, 175
CWR_ CorrectWriting values 142, 163"
CWRK _ CorrectWriting values 164
DIRQ__ dictionary request values 142
DPD_ DrawPenDataEx values 142, 185
EPDP_ ExtractPenDataPoints values 142, 196
EPDS_ ExtractPenDataStrokes values 142
ES_ window style codes 22, 26, 77
GGRC_ GetGlobalRC values 142, 206

Constants (continued)

GPA_ GetPenDataAttributes values 142, 213

GRH_ GetResultsHRC values 142, 226

GRH_GESTURE 17

GSA_ GetStrokeAttribute values 142, 228, 230

GST_ gesture codes 61, 142, 190

HEKK _ kana-kanji values 142, 384

HEKKR _ kana-kanji conversion status 382

HEP_HE_STOPINKMODE values 142

HKP_ SetPenHook values 142

HRCR _ recognition return values 142

HWR_ SetRecogHook values 284

IDC_ cursor values 88, 143, 455

IE_REC iedit recognition values 406, 418

IEB_ iedit background values 143, 394, 409

IEDO_ draw values 143, 396, 410

IEI_ iedit input values 401, 415

IEM_ iedit message values 143, 391

IEMODE_ iedit mode values 143,402, 415

IEN_ IE_SETNOTIFY values 143

IEN_ iedit notification values 403,417

IER_ stroke format values 143

IEREC._ iedit recognition values 143

IES_ iedit style values 143, 408

IESEC_ iedit security values 143, 406, 419

IESF_ STRKFMT structure values 143

ISR_ inkset return values 143

MAXDICTIONARIES 349

MAXHOTSPOT 208

MAXOEMDATAWORDS 339, 346

OBM_ bitmap values 143

PCM_ pen collection mode values 116, 143, 456

PCMR_ PCM return values 143, 181, 218, 250, 295, 298,
301

PDC_ pen device capabilities 143, 457

PDK _ state bits for pen driver kit 143, 212, 457

PDR_ general return values 143, 156, 186, 187, 195, 198,
229, 236, 237, 240, 241, 243, 253, 269, 288, 289, 310

PDT_ OEM-specific values 143, 337, 459

PDTS_ data scaling values 42, 48, 143, 155, 171, 172,
246, 459

PDTT_ CompactPenData values 143, 154, 155, 461

PENTIP_ PENTIP structure values 143, 347

PH__ time-out codes 65, 110, 127, 257

PHW__ pen hardware values 143, 173, 174, 218, 249,
309, 345

PII_ INKINGINFO structure values 143, 334

PMI__ pen miscellaneous information values 143, 222,
223,283, 461

PMSCL_ lparam PMSC_ values 143

PMSCR_ PMSC_TARGETING values 143

PWF_ PMI_SYSFLAGS structure values 143

RC_ RC structure values 144, 239

RCD_ writing direction values 144, 463
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Constants (continued)
RCO_ option values 144, 351, 464
'RCOR_ tablet orientation values 144, 465
RCP_ user preference values 144, 466
RCRT_ results values 144, 466
REC_ recognition codes 69, 144, 217, 264, 468
RHH_ hook values 144, 270
RPA_ RegisterPenApp values 280
RRM_ results mode values 356
SCH_ coercion values 62, 144, 234, 290
SGRC_ SetGlobalRC values 144, 274
SKB_ ShowKeyboard values 144,292, 293
SSA_ SetStrokeAttributes values 144, 287, 289
SSH_ writing direction values 144, 210, 278
SYV_ symbol values 144, 153, 190, 260, 302, 368, 470,
471, 472,473,474
TH_ TrainHREC 306
TPD_ TrimPenData values 144, 309
TPD_COLLINEAR values 51
TPT_ TARGINFO structure values 144
VWM_ PostVirtualMouseEvent values 144, 256
WCR_ recognizer configuration 125, 126, 136, 144, 157,
160, 161
WIN32 485
WLT_ word list types 144, 149, 167
Context menu 476
CONTROL statement 29
Controls See Pen edit controls
Coordinates
metric 46, 134
offsets 46, 131
tablet 134
Correct Text dialog 134
Correction stroke 112
CorrectWriting function 134, 162, 486
CorrectWritingEx function 134, 164
Correspondence structure SYC 114, 115
CPD_ CreatePenData values 142, 173
CPDR_ CreatePenDataRegion values 142, 175
CreateCompatibleHRC function 58, 59, 60, 105, 117, 118,
127, 132, 159, 166
CreateHWL function 62, 108, 132, 167, 262, 486
Createlnkset function 52, 134, 138, 169
CreatelnksetHRCRESULT function 52, 54, 106, 121123,
134, 169
CreatePenData function 44, 130, 138, 170, 459, 486
CreatePenDataEx function 44, 130, 138, 170, 172, 486
CreatePenDataHRC function 44, 105, 120, 128, 130, 174,
486
CreatePenDataRegion function 19, 44, 45, 130, 138, 175, 486
CreateWindow function 22, 28
Creating
HINKSET object 52, 54, 106, 121, 134
HPENDATA object 44, 92, 120, 121, 127, 128, 130

Creating (continued)
HRC object 58, 59, 105, 117, 118, 127, 132
word list 62, 108, 132
CTLINIT_ submessages 26, 28, 33,491
CTLINITBEDIT structure 26, 28, 29, 140, 323, 439
CTLINITHEDIT structure 140, 324, 439
CTLINITIEDIT structure 33, 140, 325, 439
Cursive recognition 111
Cursor, pen 7, 22, 88
Cut gesture 12,17-19, 23
CWR_ CorrectWriting values 142, 163
CWRK _ CorrectWriting values 164
CWX structure 140, 328

D

Data compression functions 50}134
Data objects See individual entry (e.g., HRC object)
Data storage 58
Default
alphabet 60
display 130
drawing 45
number of recognition guesses 64, 110
recognition 111, 134
recognizer 59, 60, 103
DEFPUSHBUTTON statement 23
DefWindowProc function 12-16, 25
Deinstalling See UninstallRecognizer function
Delayed stroke 112
Design principles 73-83
DestroyHRC function 71, 105, 118, 119, 132, 176, 487
DestroyHRCRESULT function 71, 106, 132, 176, 487
DestroyHWL function 62, 71, 108, 132, 150, 168, 177, 487
Destroying
HINKSET object 134
HPENDATA object 16, 44, 131
HRC object 17,71, 102, 105, 118, 119, 132
HRCRESULT object 71, 102, 106, 132
word list 62, 71, 108, 132
DestroyInkset function 52, 134, 138, 170, 178, 204, 487
DestroyPenData function 44, 131, 138, 147, 178, 188, 487
Device See Pen device
Device driver
display 6,7
pen 6, 53, 130, 493
Dialog box 29, 30
Dictionary, recognizer 105, 108, 132, 133, 136, 480
DictionarySearch function 136, 179, 353, 443
Directory list 76
DIRQ_ dictionary request values 142
Disk drive activity 80
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Display
conserving power 80
coordinates 134
defaults 45, 130
example 98
functions 129, 130
ink 7,45, 130, 136
region 45, 130
resolution 50
restoring 15
structures 139, 140
Display driver 6,7
Displaying ink 44, 45
DLL file 8,59, 80, 101, 126
DoDefaultPenInput function 12-15, 33, 34, 113, 134, 180,
189, 192, 487
DPD_ DrawPenDataEx values 142, 185
DPtoTP function 46, 134, 182, 303, 487
Drawing See Display, ink
DrawPenData function 45, 136, 138, 183, 184, 268
DrawPenDataEx function 45, 98, 130, 138, 150, 184, 267,
268, 316, 487 )
DrawPenDataFmt function 45, 130, 138, 187
Driver See Device driver
DRYV_ pen driver messages 497
DuplicatePenData function 44, 131, 138, 154, 188, 487
dwDIiffAT macro 54
dwDurlInterval macro 55
Dynamic-link library See DLL file

E

E-mail 82

Edit controls See Pen edit controls

Editing ink data See HPENDATA object, altering

Editing text 81,82 -

Electronic mail 82

Element structure 114, 115

Ellipsis ... xi

EM_LIMITTEXT message 29,476

EM_SETWORDBREAK message 28

EmulatePen function 136, 189

EnableGestureSetHRC function 61, 105, 132, 189, 259, 272,
487

EnableSystemDictionaryHRC function 105, 132, 191, 235,
259, 480, 487

EndEnumStrokes function 47, 136, 138, 152, 191, 192, 216

Ending data collection 58, 105, 132, 135

EndPenInputHRC function 105, 132, 192, 258, 487

EnumSymbols function 133, 180, 193,194, 199

EnumSymbolsCallback function 194, 199

EPDP__ ExtractPenDataPoints values 142

EPDS_ ExtractPenDataStrokes values 142, 196

ES_ window style codes 22,26, 77

Event reference See Pen event reference
Examining pen data See HPENDATA object, examining
Example )
AddPenInputHRC function 119, 120
CreateCompatibleHRC function 118, 127
CreatelnksetHRCRESULT function 122, 123
CreatePenDataHRC function 120, 121, 128
handling gestures 18
handling PE_ submessages 92-96
handwriting 27, 62
iedit control 31, 33
pen data 27, 62
pen device driver 495, 496
PENAPP 85-99
ProcessHRC function 127, 128
sizing writing area 24, 25
SREC recognizer 85-89, 123
starting input session 13, 34
stroke attributes 98, 99
timer callback 127, 128
unboxed recognition 68, 69
WinMain function 88
writing styles 111
ExecuteGesture function 481
Exported functions See Recognition, functions
ExtractPenDataPoints function 49, 131, 138, 194, 269, 487
ExtractPenDataStrokes function 49, 131, 138, 195, 487

F

FAbsTimelnInterval macro 55

Feedback 74

FlIntervallnInterval macro 55

FIntervalXInterval macro 55

FirstSymbolFromGraph function 133, 180, 199

FLTAbsTime macro 56

FONT statement 30

Foreign script, recognizing See Recognition

Format of book ix, xi, xii

Forms applications 83

Free-form writing 22, 30, 80

Freeing memory See Memory, freeing

Functions

" See also Callback functions
32-bit 485, 486, 487, 488
AddInksetInterval 52,134, 138, 145, 486
AddPenDataHRC 44, 49, 64, 130, 146, 175, 486
AddPenInputHRC 64, 65, 105, 119, 120, 132, 147, 192,
337,367, 486 )

AddPointsPenData 49, 130, 138, 148, 367, 486
AddWordsHWL 108, 132, 149, 168, 486
AnimateProc' 185
AtomicVirtualEvent 134, 151, 256
availability 138
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Functions (continued)

BeginEnumStrokes 47, 136, 138, 152, 215

BoundingRectFromPoints 134, 138, 153, 486

categories of 129

CharacterToSymbol 133, 153, 486

CloseRecognizer 104, 136, 480

CompactPenData 50, 136, 138, 154, 156, 461

compression 50, 134

CompressPenData 50, 51, 134, 138, 155, 486

ConfigHREC 104, 134, 156, 161, 162, 477, 486

ConfigRecognizer 104, 124-126, 132, 156, 161, 162,
244,276, 311, 480, 486

CorrectWriting 134, 162, 486

CorrectWritingEx 134, 164, 486 .

CreateCompatible HRC 58, 59, 60, 105, 117, 118, 127,
132, 159, 166

CreateHWL 62, 108, 132, 167, 262, 436

Createlnkset 52, 134, 138, 169

CreateInksetHRCRESULT 52, 54, 106, 121-123, 134,
169

CreatePenData 44, 130, 138, 170, 459, 486

CreatePenDataEx 44, 130, 138, 170, 172, 486

CreatePenDataHRC 44, 105, 120, 128, 130, 174, 486

CreatePenDataRegion 19, 44, 45, 130, 138, 175, 486

CreateWindow 22, 28

DefWindowProc 12-16, 25

DestroyHRC 71, 105, 118, 119, 132, 176, 487

DestroyHRCRESULT 71, 106, 132, 176, 487

DestroyHWL 62, 71, 108, 132, 150, 168, 177, 487

DestroyInkset 52, 134, 138, 170, 178, 204, 487

DestroyPenData 44, 131, 138, 147, 178, 188, 487

DictionarySearch 136, 179, 353, 443

display 130

DoDefaultPenlnput 12-17, 33, 34, 113, 134, 180, 189,
192, 487 .

DPtoTP 46, 134, 182, 303, 487

DrawPenData 45, 136, 138, 183, 184, 268

DrawPenDataEx 45, 98, 130, 138, 150, 184, 267, 268,
316, 487

DrawPenDataFmt 45, 130, 138, 187

DuplicatePenData 44, 131, 138, 154, 188, 487

EmulatePen 136, 189

EnableGestureSetHRC 61, 105, 132, 189, 259, 272, 487

EnableSystemDictionaryHRC 105, 132, 191, 235, 259,
480, 487 :

EndEnumStrokes 47, 136, 138, 152, 191, 192, 216

EndPenInputHRC 105, 132, 192, 258, 487

EnumSymbols 133, 180, 193, 194, 199

EnumSymbolsCallback 199

ExecuteGesture 481

ExtractPenDataPoints 49, 131, 138, 194, 269, 487

ExtractPenDataStrokes 49, 131, 138, 195, 487

FirstSymbolFromGraph 133, 180, 199

GetAlphabetHRC 107, 132, 200, 478, 487

Functions (continued)

GetAlphabetPriorityHRC 107, 132, 157, 201, 478, 487

GetAlternateWordsHRCRESULT 106, 132, 201, 487

GetBoxMappingHRCRESULT 106, 132, 203, 333, 487

GetBoxResultsHRC 65, 66, 105, 132, 204, 321, 487

GetGlobalRC 136, 205

GetGuideHRC 105, 132, 206, 478, 487

GetHotspotsHRCRESULT 106, 132, 207, 487

GetHRECFromHRC 105, 132, 208, 487

GetlnksetInterval 52, 134, 138, 208, 487

GetlnksetIntervalCount 52, 134, 138, 209, 487

GetlnternationalHRC 210, 478, 487

GetLPDevice 7

GetMaxResultsHRC 105, 132, 211, 487

GetMessageExtralnfo 477

GetPenAppFlags 134, 211, 244, 280, 487

GetPenAsyncState 130, 212, 487

GetPenDataAttributes 47, 131, 138, 212, 214, 254, 342,
345, 487 :

GetPenDatalnfo 47, 131, 138, 154, 214, 345, 487

GetPenDataStroke 47, 136, 138, 152, 192, 215, 367

GetPenHwData 468

GetPenHwEventData 136, 216, 367, 468

GetPenlnput 36, 37, 135, 217, 281, 298, 337, 487

GetPenMiscInfo 38, 130, 167, 221, 283, 295, 445, 447,
461, 477, 478, 487

GetPenResource 135, 220, 487

GetPointsFromPenData 49, 131, 138, 225, 487

GetResultsHRC 65, 105, 106, 132, 226, 258, 270, 487

GetStrokeAttributes 48, 131, 138, 227, 487

GetStrokeTableAttributes 48, 131, 138, 229, 487

GetSymbolCount 133,193,230

GetSymbolCountHRCRESULT 69, 106, 133, 231, 487

GetSymboiMaxLength 133,232

GetSymbolsHRCRESULT 17, 69, 106, 193, 232, 487

GetVersionPenWin 130, 234, 487

GetWordlistCoercionHRC 108, 133, 234, 487

GetWordlistHRC 108, 133, 235, 487

GlobalAlloc 117

Globall.ock 117

HINKSET object 52

HitTestPenData 48, 135, 138, 236, 487

hook 135-137

HPENDATA object 43-50, 130-131

HRCRESULT object 106, 133

HWL object 107-108

InitRC 136, 206, 237, 276, 465

InitRecognizer 104, 136, 480

InkReady 7

InsertPenData 49, 131, 138, 240, 487

InsertPenDataPoints 49, 131, 138, 241, 242, 243, 487

InsertPenDataStroke 49, 131, 138, 242, 243, 487

InstaliRecognizer 59, 88, 124, 133, 243, 311, 350, 477,
487
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Functions (continued)

IsPenAware 137, 212,244

IsPenEvent 135,245, 487

KKConvert 245

LibMain 124, 126

MetricScalePenData 46, 51, 134, 138, 171, 174, 246,
267, 269, 459, 487

obsolete 136, 137

OffsetPenData 46, 131, 138, 248, 487

OpenDriver 78, 495

PeekPenlnput 135, 249, 487

PenDataFromBuffer 49, 131, 138, 250, 251, 487

PenDataToBuffer 49, 131, 138, 251, 253, 487

PKPD pen kernel 138

PostVirtualKeyEvent 135, 255

PostVirtualMouseEvent 135, 255

ProcessHRC 65, 105, 119, 127, 133, 192, 257, 258

ProcessWriting 137, 259, 260, 468, 479

ReadHWL 62, 107, 108, 133, 168, 262, 487

recognition 105, 117-122, 126, 128, 132133

Recognize 69, 116, 137, 238, 239, 263, 284, 348, 468,
479

RecognizeData 69, 137, 265, 284, 348, 468

RecognizeDatalnternal 104

Recognizelnternal 104

RedisplayPenData 45, 130, 138, 266, 268

RegisterPenApp 135, 137,212, 268

RemovePenDataStrokes 49, 131, 138, 195, 268, 487

ResizePenData 46, 131, 138, 269, 487

SendDriverMessage 172, 495 )

SetAlphabetHRC 60, 61, 107, 133, 200, 259, 271, 273,
478, 487

SetAlphabetPriorityHRC 107, 133, 259, 272, 478, 487

SetBoxAlphabetHRC 60, 61, 107, 133, 259, 273, 487

SetGlobalRC 137, 274, 447, 463

SetGuideHRC 64, 105, 133, 203, 259, 273, 276, 332,
478, 487

SetlnternationalHRC 159, 259, 277, 478, 487

SetMaxResultsHRC 64, 92, 105, 110, 133, 211, 259,
279, 487

SetPenAppFlags 245, 268, 279, 280, 487

SetPenHook 35, 135, 249, 281, 339, 346

SetPenMiscInfo 130, 282, 447, 461, 478, 487

SetRecogHook 137,284

SetResultsHookHREC 135, 284, 285, 487

SetStrokeAttributes 48, 131, 138, 243, 286, 487

SetStrokeTableAttributes 48, 131, 138, 288, 488

SetWordlistCoercionHRC 62, 63, 108, 133, 259, 289,
488

SetWordlistHRC 62, 63, 108, 133, 259, 290, 488

ShowKeyboard 11, 38, 130, 291, 292

StartInking 35, 36, 130, 181, 295, 488

StartPenInput 35, 135, 181, 219, 295, 297, 438, 488

StopInking 130, 181, 300, 488

Functions (continued)
StopPenInput 37, 135, 181, 298, 300, 488
symbols 133
SymbolToCharacter 68, 70, 133, 302, 488
system and hardware 130
TargetPoints 135, 302, 375, 488
TextOut 97
time intervals 134
TPtoDP 46, 134, 182, 247, 266, 303, 488
TrainContext 137, 304, 308
TrainContextInternal 109, 137, 304, 308
TrainHREC 109, 133, 306, 488
Trainlnk 137, 304, 305, 307
TrainlnkInternal 109, 137, 308 .
TrimPenData 50, 51, 134, 138, 174, 240, 308, 488
UnhookResultsHookHREC 286, 310, 488
UninstallRecognizer 59, 126, 133, 244, 311, 488
UpdatePenlnfo 130, 312
utility 134, 135
WEP 124-126
WriteHWL 107, 108, 133, 312, 488

G

GESTMAN.EXE 481
Gestures

circle 61

cut 12,17, 18, 19, 23, 61

example 18, 481

GST_codes 61,142

handling 17, 18, 19, 78, 79, 83

in version 2.0 481

lasso 12,17, 18, 19, 61

recognizing 17, 18, 19, 61, 105, 132

undo 61
GetAlphabetHRC function 107, 132, 200, 478, 487
GetAlphabetPriorityHRC function 107, 132, 157, 201, 478,

487
GetAlternate WordsHRCRESULT function 106, 132, 201, 487
GetBoxMappingHRCRESULT function 106, 132, 203, 333,
487 '

GetBoxResultsHRC function 65, 66, 105, 132, 204, 321, 487
GetGlobalRC function 136, 205
GetGuideHRC function 105, 132, 206, 478, 487
GetHotspotsHRCRESULT function 106, 132,207, 487
GetHRECFromHRC function 105, 132, 208, 487
GetlInksetInterval function 52,134, 138, 208, 487
GetlInksetIntervalCount function 52, 134, 138, 209, 487
GetlnternationalHRC function 210, 478, 487
GetLPDevice function 7
GetMaxResultsHRC function 105, 132, 211, 487
GetMessageExtralnfo function 477
GetPenAppFlags function 134, 211, 244, 280, 487
GetPenAsyncState function 130, 212, 487
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GetPenDataAttributes function 47, 131, 138, 212, 214, 254,
342, 345, 487

GetPenDatalnfo function 47, 131, 138, 154, 214, 345, 487

GetPenDataStroke function 47, 136, 138, 152, 192, 215, 367

GetPenHwData function 468

GetPenHwEventData function 136, 216, 367, 468

GetPenlnput function 36, 37, 135, 217, 281, 298, 337, 487

GetPenMiscInfo function 38, 130, 167, 221, 283, 295, 445,
447,461, 477, 478, 487

GetPenResource function 135, 220, 487

GetPointsFromPenData function 49, 131, 138, 225, 487

GetResultsHRC function 17, 65, 105, 106, 132, 226, 258,
270, 487

GetStrokeAttributes function 48, 131, 138, 227, 487

GetStrokeTableAttributes function 48, 131, 138, 229, 487

GetSymbolCount function 133, 193, 230

GetSymbolCountHRCRESULT function 69, 106, 133, 231,
487

GetSymbolMaxLength function 133, 232

GetSymbolsHRCRESULT function 17, 69, 106, 133, 193,
232,487

GetVersionPenWin function 130, 234, 487

GetWordlistCoercionHRC function 108, 133, 234, 487

GetWordlistHRC function 108, 133, 235, 487

GGRC_ GetGlobalRC values 142, 206

Global RC structure 136, 137

GlobalAlloc function 117

GlobalLock function 117 .

GPA_ GetPenDataAttributes values 142, 213

Graph, symbol 114, 115

GRECO.DLL 9, 59, 98, 109, 115

GRH_ GetResultsHRC values 17, 142, 226

GSA_ GetStrokeAttribute values 142, 228, 230

GST_ gesture codes 61, 142, 190

GUIDE structure 29, 64, 65, 140, 167, 206, 276, 277, 321,
331, 454, 455, 464

Guidelines for programming 80, 81, 82, 83

Guides See Box guides

H

Handle 101
Handwriting

example 27, 62,111

segmentation 111

skewing 110

styles 102, 111

training 108
Handwriting edit control See hedit control
Hardware functions 130
HE_CANCELCONVERT submessage 377, 441, 490
HE_CHAROFFSET submessage 378, 441, 490
HE_CHARPOSITION submessage 378, 441, 490

HE_DEFAULTFONT submessage 379, 441, 490
HE_ENABLEALTLIST submessage 379, 441, 490
HE_FIXKKCONVERT submessage 379, 441, 490
HE_GETBOXLAYOUT submessage 380, 441, 490
HE_GETCONVERTRANGE submessage 441, 490
HE_GETCONVERTRANGE submessage 380
HE_GETINFLATE submessage 25, 381, 441, 490
HE_GETINKHANDLE submessage 381, 441, 490
HE_GETKKCONVERT submessage 381, 441, 490
HE_GETKKSTATUS submessage 382, 441, 490
HE_GETRC submessage 441, 490
HE_GETUNDERLINE submessage 383, 441, 490
HE_HIDEALTLIST submessage 383, 441, 490
HE_KKCONVERT submessage 383, 441, 490
HE_PUTCONVERTCHAR submessage 385, 441, 490
HE_SETBOXLAYOUT submessage 385, 441, 490
HE_SETCONVERTRANGE submessage 386, 441, 490
HE_SETINFLATE submessage 25, 386, 441, 490
HE_SETINKMODE submessage 387, 441, 490
HE_SETRC submessage 441, 490
HE_SETUNDERLINE submessage 387, 441, 490
HE_SHOWALTLIST submessage 387, 441, 490
HE_STOPINKMODE submessage 388, 441, 490
hedit control

described 22,23

messages 26

printing 26

recognition 77
Height above tablet 109
HEKK _ kana-kanji values 142, 384
HEKKR _ kana-kanji conversion status 382
HEP_ HE_STOPINKMODE values 142
HGLOBAL handle 119
HINKSET object

creating 52, 54, 106, 121, 134

described 51, 52, 482

destroying 52, 134

functions 52

macros 54, 56,71, 83, 99, 128
Hints for recognizer 62
HitTestPenData function 48, 135, 138, 236, 487
HKP_ SetPenHook values 142
HN_BEGINDIALOG notification 388
HN_ENDDIALOG notification 389
HN_ENDKKCONVERT notification 389
HN_ENDREC notification 390
HN_RESULT notification 390
Hook functions 129, 135, 137
Hotspots 106, 116, 132
HPCM handle 35, 488, 489
HPENDATA object

adding pen data 49, 131

adding to HRC 49, 130

altering 48, 49, 131
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HPENDATA object (continued)

compressing 50, 51, 134, 136
-contents 41

creating 44, 92,120, 121, 127, 128, 130
default handling 16, 17
described 12, 40

destroying 16, 17, 44, 131
displaying 44, 45, 130, 136
duplicating 44, 131

examining 47, 48, 49, 131, 135
example 123

functions 43-50, 129-131
hardware information 495
header information 41, 42

in HRC 105, 130

inking process 39

memory block 40, 41, 42, 47, 136, 483
merging 49, 131

preserving 16, 17

resolution 41

scaling 46, 131

size 40, 50, 136

structures 141

HPENDATAHEADER structure 42, 483
HRC object

adding pen data 49, 58, 65, 105, 130, 132
alphabet 60, 61, 106, 107, 132, 133

box guides 66, 105, 106, 132, 133
configuring 59-64, 106-108, 124, 125, 126, 132, 133
creating 58, 59, 105, 117, 118, 127, 132
default handling 16, 17

described 12, 57, 101, 102

destroying 17,71, 105, 118, 119, 132
dictionary 105, 132

duplicating 58, 59

example 117,123

functions 57, 105

gestures 105, 132

pen data 44, 58, 105, 130

processing 119, 127, 128, 133

results 58, 65—-69

training 108, 109, 133, 137

word list 102, 108, 133

HRCR_ recognition return values 142
HRCRESULT object

box guides 106, 132
described 101, 102, 479
destroying 71, 106, 132
functions 106, 133
guesses 106, 132
hotspots 106, 132
inksets 134

results 18, 67, 105, 132
symbols 68, 106, 133

HWL object
See also Word list
creating 132, 133
described 101, 102
destroying 108, 132
functions 107, 108
HWR_ SetRecogHook constants 284

I-beam pointer 5

IDC_ cursor values 88, 143, 455
IE_CANUNDO message 391, 492
IE_DOCOMMAND message 391,492
IE_EMPTYUNDOBUFFER message 392, 492
IE_GETAPPDATA message 393, 492
IE_GETBKGND message 394,492
IE_GETCOMMAND message 394, 492
IE_GETCOUNT message 395, 492
IE_GETDRAWOPTS message 395, 492
IE_GETERASERTIP message 396, 492
IE_GETFORMAT message 396, 492
IE_GETGESTURE message 398, 492
IE_GETGRIDORIGIN message 398, 492
IE_GETGRIDPEN message 399, 492
IE_GETGRIDSIZE message 399, 492
IE_GETINK message 400, 492
IE_GETINKINPUT message 400, 492
IE_GETINKRECT message 401, 492
IE_GETMENU message 401, 492
IE_GETMODE message 402, 492

IE. GETMODIFY message 402, 492
IE_GETNOTIFY message 403,492
IE_GETPAINTDC message 404, 492
IE_GETPDEVENT message 341, 404, 492
IE_GETPENTIP message 405, 492
IE_GETRECOG message 405, 492
IE_GETSECURITY message 406, 492
IE_GETSEL message 407, 492
IE_GETSELCOUNT message 407,492
IE_GETSELITEMS message 407, 492
IE_GETSTYLE message 408, 492
IE_REC iedit recognition values 406, 418
IE_SETAPPDATA message 408, 492
IE_SETBKGND message 409,492
IE_SETDRAWOPTS message 410,492
IE_SETERASERTIP message 411, 492
IE_SETFORMAT message 411, 492
IE_SETGRIDORIGIN message 412,492
IE. SETGRIDPEN message 412,492
IE_SETGRIDSIZE message 413, 492
IE_SETINK message 414, 492
IE_SETINKINPUT message 415, 492
IE_SETMODE message 415, 492
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IE_SETMODIFY message 416, 492
IE_SETNOTIFY message 417, 492
IE_SETPENTIP message 418,492
IE_SETRECOG message 418, 492
IE_SETSECURITY message 419, 492
IE_SETSEL message 419, 492
IE_UNDO message 492
IEB_ iedit background values 143, 394, 409
iedit control -

described 30, 31, 33

messages 33

printing 26
IEDO_ draw values 143, 396, 410
1EL_iedit input values 401, 415
IEM_ iedit message values 143, 391
IEMODE_ IE_SETMODE values 143, 402, 415
IEN_ IE_SETNOTIFY values 143, 403, 417
IER_ stroke format values 143
IEREC_ recognition values 143
IES_ iedit style values 143, 408
IESEC_ security values 143, 406, 419
IESF_ STRKFMT values 143
IN_CHANGE notification 420
IN_CLOSE notification 420
IN_COMMAND notification 421
IN_ERASEBKGND notification 421
IN_GESTURE notification 422
IN_HSCROLL notification 422
IN_KILLFOCUS notification 423
IN_MEMERR notification 423
IN_MODECHANGED notification 424
IN_PAINT notification 424
IN_PDEVENT message 341
IN_PDEVENT notification 425
IN_POSTPAINT notification 425
IN_PREPAINT notification 426
IN_PROPERTIES notification 426
IN_SETFOCUS notification 427
IN_UPDATE notification 427
IN_VSCROLL notification 428
Inferring user's desires 79
Inflating See Writing area, sizing
NI initialization file, SYSTEM.INI 493
Initialization

application 86, 91

pen edit control 140

recognizer 104, 480
InitRC function 136, 206, 237, 276, 465
InitRecognizer function 104, 136, 480
Ink

annotation 80

characteristics 15, 42, 48, 140

defined 6, 35

Ink (continued)
display 7, 44, 45, 130, 136
recognizing 102
Ink data See Pen data
Ink edit control See iedit control
Ink input 33
Inking 35, 39

INKINGINFO structure 15, 16, 34, 35, 36, 140, 295, 296,

334,432, 445

InkReady function 7
Inkset See HINKSET object
INPPARAMS structure 141, 335
Input session

described 12, 34, 37

example 13, 34

termination 58
Insertion point 79
InsertPenData function 49, 131, 138, 240, 487

InsertPenDataPoints function 49, 131, 138, 241, 242, 243,

487

‘InsertPenDataStroke function 49, 131, 138, 242, 243, 487

Installing a recognizer 59, 133

InstallRecognizer function 59, 88, 124, 133, 243, 311, 350,

477, 487
Interface 74
Internal data buffer 36, 135, 136
Interval See Time interval

INTERVAL structure 52, 53, 55, 121, 141, 146, 208, 336

Irreversible compression 50
IsPenAware function 137,212, 244
IsPenEvent function 135, 245, 487
ISR_ inkset return values 143

Ttalic text xi

J

Japanese Data Input Window 134

Japanese Pen functions
CorrectWritingEx 164, 486
GetPenResource 135,220, 487
KKConvert 134, 135,245

K

Keyboard See On-screen keyboard
Keyboard bitmaps 293

Keystrokes xii, 31, 60, 135
KKConvert function 245

L

Lasso gesture 12, 17,18, 19
Learning a pen-based program 75
Lens 77,134
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Letter descenders 110
LibMain function 124
Likelihood See Confidence level
Linefeed character 29
Linking 485
Lists
box guide structures 140
compression functions 134
constants 142-144
display functions 130
display structures 140
hook functions 135
HPENDATA functions 130, 131
HPENDATA structures 141
HWL functions 108
messages 141
obsolete functions 136, 137
pen driver messages 497
PKPD pen kernel functions 138
recognition functions 132-133
recognition structures 140
symbol manipulation functions 133
system and hardware functions 130
system and hardware structures 139
SYSTEM.INI file 493
target structures 141
time interval functions 134
time interval structures 141
utility functions 134
List of words See Word list 132
Lossless compression 50
Lowercase text 60

M

Macros

PE_ submessages 489

time interval 54, 56, 71, 83, 99, 128
Mail, electronic 82
MakeAbsTime macro 56
Math symbols, recognizing 60, 106
MAXDICTIONARIES constant 349
MAXHOTSPOT constant 208

MAXOEMDATAWORDS constant 339, 346

Memory
allocating 117, 130
freeing 71, 105, 131, 132
HPENDATA object 42
Menu, context 476

Merging pen data See InsertPenData function

Messages
See also Submessages ; Notifications
(list) 141
32-bit 488, 489, 490, 491, 492

Messages (continued)
bedit control 26, 28
DRYV_SetPenSamplingRate 496, 500
EM_LIMITTEXT 29, 476
EM_SETWORDBREAK 28
handling 12, 13, 14
hedit control 23, 26
IE_CANUNDO 391, 492
IE_DOCOMMAND 391, 492
IE_EMPTYUNDOBUFFER 392, 492
IE_GETAPPDATA 393,492
IE_GETBKGND 394, 492
IE_GETCOMMAND 394, 492
IE_GETCOUNT 395, 492
IE_GETDRAWOPTS 395, 492
IE_GETERASERTIP 396, 492
1IE_GETFORMAT 396, 492
IE_GETGESTURE 398, 492
IE_GETGRIDORIGIN 398, 492
IE_GETGRIDPEN 399, 492
IE_GETGRIDSIZE 399, 492
IE_GETINK 400, 492
IE_GETINKINPUT 400, 492
IE_GETINKRECT 401, 492
IE_GETMENU 401, 492
IE_GETMODE 402, 492
IE_GETMODIFY 402, 492
IE_GETNOTIFY 403,492
IE_GETPAINTDC 404, 492
IE_GETPDEVENT 341, 404, 492
IE_GETPENTIP 405, 492
IE_GETRECOG 405, 492
IE_GETSECURITY 406, 492
IE_GETSEL 407, 492
IE_GETSELCOUNT 407, 492
IE_GETSELITEMS 407,492
IE_GETSTYLE 408, 492
IE_SETAPPDATA 408, 492
IE_SETBKGND 409, 492
1IE_SETDRAWOPTS 410, 492
IE_SETERASERTIP 411, 492
IE_SETFORMAT 411, 492
IE_SETGRIDORIGIN 412, 492
IE_SETGRIDPEN 412,492
IE_SETGRIDSIZE 413, 492
IE_SETINK 414, 492
IE_SETINKINPUT 415, 492
IE_SETMODE 415, 492
IE_SETMODIFY 416, 492
IE_SETNOTIFY 417,492
IE_SETPENTIP. 418, 492
IE_SETRECOG 418, 492
IE_SETSECURITY 419, 492
IE_SETSEL 419, 492
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Messages (continued)
IE_UNDO 492
iedit control 33
IN_PDEVENT 341
parameters 26
pen device driver 497
recognition 13, 14,113
WM_CHAR 12,17
WM_COMMAND 90
WM_COPY 17-
WM_CTLINIT 26, 28, 29, 439, 491
WM_DESTROY 86
WM_GLOBALRCCHANGE 440
WM_HEDITCTL 23
WM_HOOKRCRESULT 285, 440
WM_INITDIALOG 30
WM_KEYDOWN 11
WM_KEYUP 11
WM_LBUTTONDOWN 12, 13, 34, 135
WM_PAINT 96
WM_PASTE 17
WM_PENCTL 23, 319, 363, 440, 490
WM_PENEVENT 36, 93, 181, 219, 297, 443, 491
WM_PENMISC 323, 444, 491
WM_PENMISCINFO 90, 275, 276, 283, 447, 461, 490
WM_QUIT 86
WM_RCRESULT 69, 70, 113, 285, 448
WM_SIZE 90
Metric modes 41, 46, 134
MetricScalePenData function 46, 51, 134, 138, 171, 174, 246,
267,269, 459, 487
Microsoft Handwriting Recognizer 192, 208, 271, 307
Mode, portrait 41
Module handle 105, 123, 132
Monetary symbols, recognizing 60
Monospace text xi, 86
Mouse 135

N

Newline character 29
Noise reduction 110
Normalizing input data 110
Notifications
See also Messages
hedit control 26
HN_BEGINDIALOG 388
HN_ENDDIALOG 389
HN_ENDREC 389, 390
HN_RESULT 390
IN_CHANGE 420
IN_CLOSE 420
IN_COMMAND 421
IN_ERASEBKGND 421

Notifications (continued)
IN_GESTURE 422
IN_HSCROLL 422
IN_KILLFOCUS 423
IN_MEMERR 423
IN_MODECHANGED 424
IN_PAINT 424
IN_PDEVENT 425
IN_POSTPAINT 425
IN_PREPAINT 426
IN_PROPERTIES 426
IN_SETFOCUS 427
IN_UPDATE 427
IN_VSCROLL 428

Number of recognition guesses 64, 105, 110, 132, 133

o)

Objects See individual entry (e.g., HRC object)
OBM_ bitmap values 143

Obsolete functions 136, 137

OEM data 41, 42, 43, 50, 109, 130, 139
OEM_PENPACKET structure 282, 339
OEMPENINFO structure 43, 139, 336, 345, 346, 459
OffsetPenData function 46, 131, 138, 248, 487
Onscreen keyboard See Screen keyboard
OpenDriver function 78, 495

Optical character recognizer 102

Optional recognition functions 104

P

Packet 135, 141

Parentheses () xi

Passive training 108

PCM See Pen collection.mode

PCM_ pen collection mode values 116, 143, 456

PCMINFO structure 15, 16, 34, 35, 37, 140, 297, 299, 340,
437, 444, 445, 456

PCMR_ PCM return values 143, 181, 218, 250, 295, 298,
301

PDC_ pen device capabilities 143, 457

PDEVENT structure 139, 341, 425

PDK _ state bits for pen driver kit 143, 212, 457

PDR_ general return values 143, 156, 186, 187, 195, 198,
229, 236, 237, 240, 241, 243, 253, 269, 288, 289, 310

PDT_ OEM-specific data values 337, 459

PDT_ pen driver values 143

PDTS_ data scaling values 42, 48, 143, 155, 171, 172, 246,
459

PDTT_ CompactPenData values 143, 154, 155, 461

PE_ submessages 488, 489

PE_BEGINDATA submessage 16, 92, 94, 428 443, 491

PE_BEGININPUT submessage 13, 429, 443, 491
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PE_BUFFERWARNING submessage 36, 430, 443, 491
PE_ENDDATA submessage 16,92, 95, 430, 443, 491

Pen data (continued)
scaling 46, 131, 143

PE_ENDINPUT submessage 19, 431, 443,491 segmentation 111
PE_GETINKINGINFO submessage 15, 16, 34, 431, 443, 491 stroke 42
PE_GETPCMINFO submessage 14, 15, 16, 34, 93, 433, 443, structures . 141
491 . targeting 135
PE_MOREDATA submessage 16, 433, 443, 491 Pen device

PE_PENDOWN submessage 36, 434, 443, 491
PE_PENMOVE submessage 36, 434,443, 491
PE_PENUP submessage 36, 435, 443, 491
PE_RESULT submessage 17, 18, 95, 436, 443, 491

accessing 495, 496, 497, 500
barrel button 130, 500
calibration 139, 497, 501
characteristics 139

PE_SETTARGETS submessage 14, 23, 24, 436, 443, 477, coordinates 134
491 . functions 130
PE_TERMINATED submessage 438, 443, 491 interaction with driver 6
PE_TERMINATING submessage 36,37, 439, 443, 491 resolution 7, 134
PeekPenlInput function 135, 249, 487 sampling distance 7, 500
Pen angle 41 : sampling rate 7,47, 53, 121, 122, 496
Pen API specifying 493 ’
32-bit 10,485, 486 Pen device driver 6, 53, 130
and Windows 5 Pen edit controls
architecture 1 bedit 26, 27, 28, 29, 30, 77,475, 476
described ix, 1,2 described 21
hardware requirements ix hedit 22, 23, 77
programming ‘xii iedit 30, 31, 33, 492
summary 129 printing 26
version number 130 scrolling 31
Pen API messages See Messages structures 140

Pen collection mode
See also Input session

Pen event reference 34, 35
Pen hardware See Pen device

defined 14 Pen height 109
Pen data Pen input
adding to HPENDATA 49, 131 beginning 16

adding to HRC 49, 58, 65, 105, 130, 132 described 21

altering 48, 49, 131

beginning 135

bounding rectangle 40, 42, 45, 134
collecting 135

combining 49, 131
compressing 50-51, 134-136
coordinate system 46, 134
copying 49, 131

ending collection 105, 132, 135
examining 47, 48, 49, 131, 135
example 27, 62

inking 39

input 11, 119, 120

ending 16, 19
position 79, 115
random 76
Pen kernel ix, 2, 138, 485
Pen Message Interpreter 5
Pen packet 135, 141
Pen pressure 41, 109
Pen rotation 41, 109
Pen services resources 135
Pen-awareness 135, 137
Pen-up state 42, 98
PENAPP sample application 85-99
PENC.DRYV pen driver 6

internal buffer 135, 136 PenDataFromBuffer function 49, 131, 138, 250, 251, 487

modifying 40 PENDATAHEADER structure 131, 141, 154, 155, 170, 171, .
normalizing 110 172,174, 183, 214, 270, 342, 459

offsetting 46, 131 PenDataToBuffer function 49, 131, 138, 251, 253, 487

packet 135, 141 PENINFO structure 43, 44, 139, 154, 170, 171, 172, 214,

point coordinates 43 215, 218, 220, 241, 249, 312, 322, 337, 338, 343, 345, 457,
processing 38,119 _ 483
resolution 50 PENPACKET structure 141, 346, 457
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PENREG.H file 484
PENTIP structure 140, 283, 334, 346, 396, 397, 418
PENTIP_ PENTIP structure values 143, 347
PENWIN.DLL 2, 3,138
PENWIN32.DLL 485, 486
PH_ time-out codes 65, 110, 127, 257
PHW_ pen hardware values 143, 173, 174, 218, 249, 309,
345
PII_ INKINGINFO structure values 143, 334
PKPD.DLL 2, 138
PKPD32.DLL 485
PMI_ pen miscellaneous information 143, 222, 223, 283, 461
PMSC_ submessages 491
PMSCL_ PMSC_ parameter values 143
PMSCR_ PMSC_TARGETING values 143
POINT structure 36, 153, 182, 195, 216, 218, 236, 241, 249,
267,292,303
Pointer, I-beam 5
Portrait mode 41
Position 79, 115
PostVirtualKeyEvent function 135, 255
PostVirtualMouseEvent function 135, 255
Power conservation 80
Pressure See OEM data
Printing an edit control 26
Priority, alphabet 107, 132, 133
ProcessHRC function 65, 105, 119, 127, 133, 192, 257, 258
ProcessWriting function 137, 259, 260, 468, 479
Programming
design 73-83
" interface 74
recognizer 116-122, 126, 128
using system defaults 11,12
window procedures 89, 90, 91,92
without pen device 2
Proximity stroke 42,98
Punctuation, recognizing 60, 106
PWF_ PMI_SYSFLAGS values 143

R

Random pen input 76

RC file 33

RC structure 116, 136, 140, 179, 180, 206, 237, 238, 263,
265,274,276, 307, 348, 443, 463, 464, 465, 477, 478

RC_ structure values 144, 239

RCD_ writing direction values 144, 463

RCO_ option values 144, 351, 464

RCOR _ tablet orientation values 144, 465

RCP_ user preference values 144, 466

RCRESULT structure 66, 69, 70, 113-116, 140, 239, 261,
305, 359, 360, 371, 440, 466, 468, 478, 479

RCRT_ results values 144, 466

ReadHWL function 62,107, 108, 133, 168, 262, 487
REC_ recognition codes 69, 144, 217, 264, 468
Recognition
accuracy 46, 49, 50, 77
baseline 110, 115
best guess 58, 66, 70, 110, 115, 133
bitmap 102
confidence level
described 70, 112
influencing 107, 108, 133
symbol graph 114, 115
configuring 59-64, 106—108, 124, 125, 126, 132, 133
default 134
deferred 77
defined 57
dictionary 105, 108, 132, 133, 136, 480
example 68, 69
functions 57, 58, 103-105, 117-122, 126, 128, 129, 132
gestures 17, 18, 19, 61, 105, 132 .
guesses 64, 105, 106, 110, 115, 132, 133
guide 63, 64
hook 135, 137
hotspots 106, 116, 132
HRC object 57, 59
initialization 104, 480
math symbols 60, 106
messages 13, 14
monetary symbols 60
noise reduction 110
processing 64, 65,109, 110, 119, 127, 128, 133, 479
punctuation 60, 106
results 65-116, 132
scheduling 65, 110,.133
segmentation 111
signatures 51
steps 58
structures 139, 140
symbols 106, 133
termination 58
time-out period 110
tips 76,77,78, 116
training 108, 109, 133, 137
vector 102
version 1.0 104, 109, 113, 137, 140, 476, 477, 478, 479,
480
word list 62, 63, 107, 108, 132, 133, 480
Recognition context See HRC object
Recognize function 69, 116, 137, 238, 239, 263, 284, 348,
468, 479 :
RecognizeData function 69, 137, 265, 284, 348, 468
RecognizeDatalnternal function 104
Recognizelnternal function 104
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Recognizer
described 8,9, 101-104
example 85, 86,89, 123
exported functions 103
handle 1053, 123, 132
installing 59, 133-136
module 124
programming 116-122, 126, 128
specialty 57
system 9, 57,59, 60, 98,103, 111
uninstalling 136
with other recognizers 112
RECTOEFS structure 25, 140, 362, 381, 386
RedisplayPenData function 45, 130, 138, 266, 268
Region 45,130 -
RegisterPenApp function 135, 137, 212, 268
Registry 59, 483, 484
RemovePenDataStrokes function 49, 131, 138, 195, 268, 487
Rendering See Display
Required recognition functions 104
ResizePenData function 46, 131, 138, 269, 487
Resolution
display 50
tablet 41, 134
Results of recognition 65-70, 105, 106, 112-116, 132
ResultsHookHREC callback 270
RETURN key 23
Reversible compression 50
RHH__ hook values 144,270
Rotation See OEM data
Rounding errors 46
RPA_ RegisterPenApp values 280
RRM_ results mode values 356

S

Sample recognizer 85, 86, 89, 123

Sampling distance 7, 500

Sampling rate 6, 47, 53, 121, 122

Scaling pen data 46, 131, 143

SCH_ recognition coercion values 62, 234, 290

Scheduling recognition 65, 110, 133

Screen See Display

Screen keyboard 11, 38, 140

Screen region 45, 130

Scrolling 31, 476

Segmentation 111

Selected text 76

SendDriverMessage function 172, 495

Serial pen data See PenDataToBuffer function

SetAlphabetHRC function 60, 61, 107, 133, 200, 259, 271,
273,478, 487

SetAlphabetPriorityHRC function 107, 133, 259, 272, 478,
487

SetBoxAlphabetHRC function 60, 61, 107, 133, 259, 273,
487
SetGlobalRC function 137, 274, 447, 463
SetGuideHRC function 64, 105, 133, 203, 259, 273, 276,
332,478, 487
SetInternationalHRC function 159, 259, 277, 478, 487
SetMaxResultsHRC function 64,92, 105, 110, 133, 211, 259,
279, 487 .
SetPenAppFlags function 245, 268, 279, 280, 487
SetPenHook function 35, 135, 249, 281, 339, 346
SetPenHookCallback callback 282
SetPenMiscInfo function 130, 282, 447, 461, 478, 487
SetRecogHook function 137,284
SetResultsHookHREC function 135, 284, 285, 487
SetStrokeAttributes function 48, 131, 138, 243, 286, 487
SetStrokeTableAttributes function 48, 131, 138, 288, 488
SetWordlistCoercionHRC function 62, 63, 108, 133, 259,
289, 488
SetWordlistHRC function 62, 63, 108, 133, 259, 290, 488
SGRC_ SetGlobalRC values 144, 274
SHC_ word list coercion values 144
Shell application 83
ShowKeyboard function 11, 38, 130, 291, 292
sizeof operator 139
SKB See Screen Keyboard
SKB_ ShowKeyboard values 144, 292, 293
SKBINFO structure 140, 292, 363
Skewed handwriting 110
Small capital letters xii
Special characters 60
Special pen movements See Gestures
Spreadsheet 81, 82
Spurious input data 110
SREC sample recognizer 85, 86, 89, 123
SSA_ SetStrokeAttributes values 144, 287, 289
SSH_ writing direction values 144, 210, 278
StartInking function 35, 36, 130, 181, 295, 488
StartPenInput function 35, 135, 181, 219, 295, 297, 438, 488
StopInking function 130, 181, 300, 488
StopPenlnput function 37, 135, 181, 298, 300, 488
STRKFMT structure 141, 364, 396, 411
Stroke
adding pen data 49, 131
adding to HPENDATA 49, 131
associated with symbol 112
attributes 48, 49, 131
copying 49, 131
defined 42
delayed 112
header 42
order and direction 112
proximity 42,98
recognizing 57
time stamp 48, 52, 119-121
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Stroke table See Stroke, attributes
STROKEINFO structure 38, 42, 52, 119, 121, 141, 148, 149,
215,217, 218, 303, 366, 457
Structures
ABSTIME 52, 54, 56, 141, 315
ANIMATEINFO 140, 151, 185, 316
BOXEDITINFO 140, 283, 317, 445
BOXLAYOUT 28, 140, 318, 332, 380, 385, 454, 455
BOXRESULTS 66, 140, 204, 321
CALBSTRUCT 139, 322, 501
categories 139
CTLINITBEDIT 26, 28, 29, 140, 323, 439
CTLINITHEDIT 140, 324, 439
CTLINITIEDIT 33, 140, 325, 439
CWX 140, 328
display 140
GUIDE 29, 64, 65, 140, 167, 206, 276, 277, 321, 331,
454,455, 464
guides 140
HPENDATA object 141
HPENDATAHEADER 42, 483
initialization 139
INKINGINFO 15, 16, 34, 35, 36, 140, 295, 296, 334,
432, 445
INPPARAMS 141, 335
INTERVAL 52, 53,55, 121, 141, 146, 208, 336
OEM_PENPACKET 282, 339
OEMPENINFO 43, 139, 336, 345, 346, 459
PCMINFO 15, 16, 34, 35, 37, 140, 297, 299, 340, 437,
444, 445, 456
PDEVENT 139, 341, 425
pen edit controls 140
PENDATAHEADER 131, 141, 154, 155, 170, 171, 172,
174, 183, 214, 270, 342, 459
PENINFO 43, 44, 139, 154, 170, 171, 172, 214, 215,
218, 220, 241, 249, 312, 322, 337, 338, 343, 345, 457,
483
PENPACKET 141, 346, 457
PENTIP 140, 283, 334, 346, 396, 397, 418
POINT 36, 153, 182, 195, 216, 218, 236, 241, 249, 267,
292, 303
RC 116, 136, 140, 179, 180, 206, 237, 238, 263, 265,
274, 276, 307, 348, 443, 463, 464, 465, 477,478
RCRESULT 66, 69, 70, 113, 116, 140, 239, 261, 305,
359, 360, 371, 440, 466, 468, 478, 479
recognition 140
RECTOFS 25, 140, 362, 381, 386
SKBINFO 140, 292, 363
STRKFMT 141, 364, 396, 411
STROKEINFO 38,42, 52,119, 121, 141, 148, 149, 215,
217,218, 303, 366, 457
SYC 115, 140, 304, 367
SYE 115, 140, 179, 304, 368, 369, 370
SYG 114, 116, 124, 140, 193, 232, 369, 371

Structures (continued)
system and hardware 139
SYV 179, 305, 308
TARGET 16, 24,92, 141, 182, 335, 373, 374, 428, 430,
433, 434, 437
targets 141
TARGINFO 14, 15,24, 25, 141, 303, 373, 374, 434
time interval 141
Submessages
See also Messages
(list) 141
CTLINIT_ codes 26, 28, 33, 491
PE_TERMINATING 36, 37
WM_PENMISC 488, 489, 491
SYC structure 115, 140, 304, 367
SYE structure 115, 140, 179, 304, 368, 369, 370
SYG structure 114, 116, 124, 140, 193, 232, 369, 371
Symbol correspondence structure SYC 114, 115
Symbol element structure SYE 114, 115
Symbol graph SYG 114, 115, 124, 133
Symbol manipulation functions 129, 133
Symbol values 68, 124
Symbols
counting 133
functions 133
recognizing 106
segmentation 111
string 133
SymbolToCharacter function 68, 70, 133, 302, 488
System and hardware
functions 129, 130
requirements xiii
structures 139
System defaults 11, 12
System RC structure 136, 137
System recognizer 9, 16, 57, 59, 98, 103, 111
System registry 59, 483, 484
SYSTEM.INI file 493
SYV structure 179, 305, 308
SYV_ symbol values 68, 144, 153, 190, 260, 302, 368, 470,
471, 472, 473, 474

T

TAB key 23
Table See List 493

Tablet
coordinates 134
dimensions 41, 43
interface with pen 42
resolution 41
TABSTOP statement 23
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Target

defined 14, 483

identifying 15, 135

structures 141
TARGET structure 16, 24, 92, 141, 182, 335, 373, 374, 428,

430, 433, 434, 437

TargetPoints function 135, 302, 375, 488
TARGINFO structure 14, 15, 24, 25, 141, 303, 373, 374, 434
Task flags 134
Template HRC object 58, 59
Ten-second buffer See Internal data buffer
Termination conditions 37, 58, 143
Text conventions Xi
Text editing 81, 82
Text, recognizing See Recognition
TextOut function 97
TH_ TrainHREC values 306

Thirty-two-bit API See 32-bit API
Thunk layer 10, 485, 495
Tick count See Time stamp
Time interval

described 51,52, 54

. functions 52, 129, 134

macros 54, 56, 71, 83, 99, 128

structures 141
Time stamp 52, 119-121
Time-out period 65, 110, 127
Timer callback function 127, 128
TPD_ TrimPenData values 144, 309
TPD_COLLINEAR constant 51
TPT_ TARGINFO structure flags 144, 374
TPtoDP function 46, 134, 182, 247, 266, 303, 488
TrainContext function 137,304, 308
TrainContextInternal function 109, 137, 304, 308
TrainHREC function 109, 133, 306, 488
Training the recognizer 108, 109, 133, 137
TrainInk function 137, 304, 305, 307
TrainInkInternal function 109, 137, 308
Trimming pen data See Pen data, compressing
TrimPenData function. 50, 51, 134, 138, 174, 240, 308, 488

U

Unhooking
interrupts 126
recognition 135 _
UnhookResultsHookHREC function 135, 286, 310, 488
UninstallRecognizer function 59, 126, 133, 244, 311, 488
UpdatePenInfo function 130, 312
" Uppercase text xii, 60
User control 76
Utility functions 134, 135

v

Vector recognition 102
Version 1.0
differences with version 2.0 475
gestures 481
recognition 104, 109, 113, 137, 140, 476, 477, 478, 479,
480
Version number 130
Virtual driver 6
Virtual event 134, 135
VWM_ PostVirtualMouseEvent flags 144, 256
VXD file 6 :

w

WCR _ recognizer configuration codes 124, 125, 126, 136,
144, 157, 160, 161
WEP function 124
WIN32 constant 485
Window procedures 89, 90, 91, 92
Window style
ES_ window style codes 22, 26, 77
WS_ window style codes 31
WinMain function 86
WLT_ word list types 144, 149, 167
WM_CHAR message 12, 17
WM_COMMAND message 90
WM_COPY message 17
WM_CTLINIT message 26, 28, 29, 439, 491
WM_DESTROY message 86
WM_GLOBALRCCHANGE message 440
WM_HEDITCTL message 23
WM_HOOKRCRESULT message 285, 440
WM_INITDIALOG message 30
WM_KEYDOWN message 11
WM_KEYUP message 11
WM_LBUTTONDOWN message 12, 13,34, 135
WM_PAINT message 96
WM_PASTE message 17
WM_PENCTL message 23, 319, 363, 440, 490
WM_PENCTL submessages
HE _CANCELCONVERT 377, 441, 490
HE_CHAROFFSET 378, 441, 490
HE_CHARPOSITION 378, 441, 490
HE_DEFAULTFONT 379, 441, 490
HE_ENABLEALTLIST 379, 441, 490
HE_FIXKKCONVERT 379, 441, 490
HE_GETBOXLAYOUT 380, 441, 490
HE_GETCONVERTRANGE 380, 441, 490
HE_GETINFLATE 381, 441, 490
HE_GETINKHANDLE 381, 441, 490
HE_GETKKCONVERT 381, 441, 490
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WM_PENCTL submessages (continued) (continued)

HE_GETKKSTATUS 382, 441, 490
HE_GETRC 441, 490
HE_GETUNDERLINE 383, 441, 490
HE_HIDEALTLIST 383, 441, 490
HE_KKCONVERT 383, 441, 490
HE_NOKKCONVERT 385
HE_PUTCONVERTCHAR 385, 441, 490
HE_SETBOXLAYOUT 385, 441, 490
HE_SETCONVERTRANGE 386, 441, 490
HE_SETINFLATE 386, 441, 490
HE_SETINKMODE 387, 441, 490
HE_SETRC 441, 490
HE_SETUNDERLINE 387, 441, 490
HE_SHOWALTLIST 387, 441, 490
HE_STOPINKMODE 388, 441, 490

WM_PENEVENT message 36, 93, 181,219, 297, 443, 488,

491

WM_PENEVENT submessages
PE_BEGINDATA 428, 443, 491
PE_BEGININPUT 429, 443, 491
PE_BUFFERWARNING 430, 443, 491
PE_ENDDATA 430, 443, 491
PE_ENDINPUT 431, 443, 491
PE_GETINKINGINFO 431, 443, 491
PE_GETPCMINFO 433, 443, 491
PE_MOREDATA 433, 443, 491
PE_PENDOWN 434, 443, 491

'PE_PENMOVE 434, 443, 491

PE_PENUP 435, 443, 491
PE_RESULT 436, 443, 491
PE_SETTARGETS 436, 443, 491
PE_TERMINATED 438, 443, 491
PE_TERMINATING 439, 443, 491

WM_PENMISC message 323, 444, 491

WM_PENMISCINFO message 90, 275, 276, 283, 447, 461,

490
WM_QUIT message 86
WM_RCRESULT message 69, 70, 113, 285, 448
WM_SIZE message 90
WM_SKB message 482
Word list
See also HWL object
coercing 62, 63, 108, 133
creating 62, 107, 108, 132
described 9, 62, 107, 108, 480
destroying 62,71, 108, 132
files 107, 108, 133
HRC object 101, 102, 133
Word processor 81
Word wrap 476
WriteHWL function 107, 108, 133, 312, 488

Writing area
overlapping 23
scrolling 31
sizing 23, 24, 25, 29, 30, 79, 131, 140
Writing example 27, 62
Writing over a document 80
Writing Palette applet 11
Writing process 21, 39
WS_ window style codes 31
wTryDictionary function 180

Z

z-ordering 23
Zooming 82
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network administrators, support professionals, systems integrators, and computer professionals.

The MICROSOFT WINDOWS 95 RESOURCE KIT contains important information that will help you
get the most out of Windows 95.Whether you support Windows 95 in your company or just '
want to know more about it, the MICROSOFT WINDOWS 95 RESOURCE KIT is a valuable addition
to your reference library.

Microsoft Press® books are available wherever quality books are sold and through CompuServe’s Electronic Mall—GO MSP.
Call 1-800-MSPRESS for more information or to place a credit card order.* Please refer to BBK when placing your order. Prices subject to change.
*In Canada, contact Macmillan Canada, Attn: Microsoft Press Dept., 164 Commander Blvd., Agincourt, Ontario, Canada M1S 3C7, or call 1-800-667-1115.
Outside the U.S. and Canada, write to International Coordinator, Microsoft Press, One Microsoft Way, Redmond, WA 98052-6399, or fax +(206) 936-7329.
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Chcsrles Petzold " device-independent bitmaps,

: : This book provides all the infor-
o VE mation you need to create 32-bit
. sprite-based animation.

”NO Windows ' Thompson’s approach is object

oriented: he streamlines the pro-

P I Og rammer cess of creating a graphics engine
can le ford fo be by using the Microsoft®

. , Foundation Classes (MFC) to take
ignorant of the

care of the tasks all Windows®-

= 4 Dbased applications have in com-
feChnquGS S - mon, and he derives from MFC

| described in i i 4 classes asetof C++ classes that

h . # %  implementan animation engine.

f ese pages. " g As the book progresses from
L - chapter to chapter, you'll develop

a set of C++ classes to deal with

palettes, sprites, and sounds. The
sample code includes a static-
link library built from the C++
classes developed in the book.
You can use this library to create

" ﬂ n ride.” Charles Pmol yo ur own appllcatlons °

anﬁ Iﬁﬂ . If you want to learn how to create
LLLELLULL LB sprite-based animation in
TECHNIOUES - Windows 95 and Windows NT",
from bitmaps to full animation
m wm& [ scenes that even include sound,
there’s no better source of infor-
mation and inspiration than
ANIMATION TECHNIQUES IN WIN32.

Microsoft Press® books are available wherever quality books are
sold and through CompuServe’s Electronic Mall—GO MSP.
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The Microsoft® Visual . ~
C++" development
system offers an
exciting new way to
create Windows™-based applications.

Now you can combine the power of object-
oriented programming with the efficiency of the C
language. The application framework approach in Visual C++ version 1.5—
centering on the Microsoft Foundation Class Library version 2.5—enables
programmers to simplify and streamline the process of creating robust,
professional applications for Windows.

INSIDE VISUAL C++ takes you one step at a time through the process of creating
real-world applications for Windows—the Visual C++ way. Using ample
source code examples, this book explores MFC 2.5, App Studio, and the
product's nifty “wizards”—AppWizard and ClassWizard—in action. The book
also provides a good explanation of application framework theory, along with
tips for exploiting hidden features of the MFC library.

Whether you are relatively new to programming for Windows or you are an
old dog ready for new tricks, Kruglinski’s insider expertise makes INSIDE

VISUAL C++ the fastest route to mastering this powerful development system.

Microsoft Press® books are available wherever quality books are sold and through CompuSetve’s Electronic Mall—GOQ MSP.
Call 1-800-MSPRESS for more information or to place a credit card order.*
Please refer to BBK when placing your order. Prices subject to change.
*In Canada contact Macmillan Canada, Attn: Microsoft Press Dept., 164 Commander Blvd., Agincourt, Ontario, Canada M1S 3C7, or call 1-800-667-1115.
Outside the U.S. and Canada, write to International Coordinator, Microsoft Press, One Microsoft Way, Redmond, WA 98052-6399 or fax +(206) 936-7329.
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PROGRAMMER'S GUIDE T0 PEN SERVICES FOR MICROSOFT® WINDOWS® 95

explains how to create applicﬁtions that use the Microsoft Windows 95

Pen Application Programming Interface (APl). Among other features,

Microsoft pen services provide the ability to collect data from a pen tablet

‘ and then recognize the data as text, or render the pen data as “ink,”

_ which can be stored and displayed. Although the full |mplementat|on of

Microsoft pen services is required on any PC that collects, recognizes,

or stores the pen data, every PC running Microsoft Windows 95 contains a subset
of pen services that allow stored ink to be displayed.

The first section of PROGRAMMER'S GUIDE TO PEN SERVICES FOR MICROSOFT WINDOWS 95
provides an overview of pen-based computing that describes the architecture and
components of the Pen API, supplemented with sample code. The second section
is a complete reference to Pen API functions,
structures, messages, and constants. Also included

is a glossary of terminology specific to pen-based The definitive guide

computing. .
o to creating pen-aware
Topics covered include: T pm e
* The architecture of the Pen API applications for
* Adding pen functionality to an apgilcatlon Windows 95.

with minimal effort

* How an application gets input frazh a pen
device, and how it collects and modifies this data

e Converting raw pen input to usabiié characters

* Proper techniques for writing a péh—aware
application, with warnings and tiEiS

* Requirements and design of a recx)gnlzer
Pen API
* How to write a 32-bit pen-aware application

e Changes and improvements to tl

If you're creating pen-aware appIications%or Microsoft
WindOWS', PROGRAMMER’S GUIDE TO PEN SERV!CES FOR Windows/Programming/Mobile Computing

MICROSOFT WINDOWS 95 is an essential reference. ISBN 1-55615-835-1
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