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Part 5 I Input and Handwriting Translation 

msgPenExitUp and msgPenExitDown 

The input subsystem sends msgPenExitUp and msgPenExitDown to the last 
window that was entered when the pen tip enters another window. The event data 
structure contains the following information: 

54.1.5 

54-5 
«::MIIWAft �~�'�V� 1I .. ,III'I .... "'AAI'n Event Data 

field 

devCode msgPenExitUp or msgPenExitDown 

timestamp the time at which the event entered the input queue, measured in milliseconds from 

xy 

system startup. 

where the event occurred, in LWC 

not used 

frontmost window without inputTransparent 

listener 

destination 

originator 

eventData 

the object that generated the event. For pen events, the originator is always thePen. 

penXY 
pStroke 

msgPenlnProxUp 

digitizer location of the pen 
pNull 

The input subsystem sends msgPenInProxUp when the pen tip moves into the 
sensing range of the screen. The event data structure contains the following 
information: 

ms PenlnProxUp and m 

devCode msgPenInProxUp 

54.1 �~�6� 

timestamp the time at which the event entered the input queue, measured in milliseconds from 

xy 

listener 

destination 

system startup. 

where the event occurred, in LWC 

not used 

frontmost window without inputTransparent 

originator 

eventData 
penXY 
pStroke 

the object that generated the event. For pen events, the originator is always thePen. 

msgPenOutProxUp 

digitizer location of the pen 
pNull 

The input subsystem sends msgPenOutProxUp when the pen leaves the sensing 
range of the screen. The event data structure contains the following information: 

54.1.7 



Field 

devCode 

timestamp 

xy 

listener 

destination 

originator 

eventData 
penXY 
pStroke 

msgPenStroke 

Contents 

msgPenOutProxU p 
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Table 54-7 
msgPenOutProxUp Event Data 

the time at which the event entered the input queue, measured in milliseconds from 
system startup. 

where the event occurred, in L WC 

not used 

frontmost window without inputTransparent 

the object that generated the event. For pen events, the originator is always thePen. 

digitizer location of the pen 
pNull 

54.1 ~8 

The input subsystem sends msgPenStroke between the msgPenDown and 
msgPenUp events and passes the collected stroke points (at digitizer resolution). 
The event data structure contains the following information: 

Field 

devCode msgPenStroke 

timestamp the time at which the event entered the input queue, measured in milliseconds from 

xy 

listener 

destination 

system startup. 

where the event occurred, in L WC 

not used 

frontmost window without inputTransparent 

originator 

eventData 
penXY 
pStroke 

the object that generated the event. For pen events, the originator is always thePen. 

digitizer location of the pen 
pointer to the stroke data, a PEN_STROKE structure (see PEN.H) 

msgPenTap 

The input subsystem sends msgPenTap when the pen tip goes Down-Up within a 
fixed amount of time. Multiple taps are counted and the count is passed in a 
subfield of eventData. This event is generated in addition to the normal 
msgPenDown/msgPenUp sequence. The event data structure will have the 
following information: 

54.1.9 
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Field 

devCode 

timestamp 

xy 

listener 

destination 

originator 

eventData 
penXY 
taps 

msgPenTap 

the time at which the event entered the input queue, measured in milliseconds from 
system startup. 

where the event occurred, in LWC 

not used 

frontmost window without inputTransparent 

the object that generated the event. For pen events, the originator is always thePen. 

digitizer location of the pen 
penTapCount, the number of taps before timeout 



Chapter 55 / Keyboard Events 

Unlike pen events, keyboard events are not associated with a particular screen 
location. When keyboard events are routed through the input subsystem, they 
typically are sent to the input target object maintained by the selection manager. 

Keyboard Event Data 
This section describes how the fields in the event data structure are filled in for the 
keyboard event types. The input event data structure for keyboard events includes 
the following fields: 

devCode a message representing the type of input event. 

timestamp the time at which the event entered the input queue, measured 
in milliseconds from system startup. 

xy Keyboard events have no associated screen location. To indicate this, the 
x and y coordinates of xy are both set to minS32 for keyboard events. 

listener not used for keyboard events. 

destination the object which is to receive the event. For keyboard events, 
destination is always null. The selection manager keeps track of which 
object is to receive keyboard events. 

originator the object which generated the event. 

eventData a KEY_DATA structure (defined in KEY.H) containing infor-
mation about the kyboard event, such as the keycode of the pressed key. 

For keyboard events, the eventData field of the event data structure is a 
KEY_DATA structure (defined in KEy'H). The KEY_DATA structure, which is 
specific to keyboard events, contains the following fields: 

keyCode the ASCII value associated with the key. 

scanCode the scan code that the keyboard associates with the key. This 
value is specific to the type of keyboard, and therefore any code which 
relies on it is hardware-dependent. 

shiftState the state of the shift, control, alt, and other keyboard modifiers at 
the time the key was pressed. The various shift states are defined in KEY.H. 

repeatCount the number of times this ASCII character character has been 
repeated. In the case of msgKeyMulti events, the number of entries in 
the multi array. 

multi an array of KEY_MULTI structures, representing a number of 
keypresses queued for processing in a single event. A KEY_MULTI 

structure includes every field that a KEY_DATA structure includes, except 
for the multi field (see KEY.H for more details). 

KEY.H describes keyboard input 
event APls. Do not confuse it 
with KEYBOARD.H, which provides 
support for software keyboard 
emulations. 
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The following sections' describe each of the pen input event types and summarize 
the event data for each type. 

msgKeyDown 
The input subsystem sends msgKeyDown when a key is depressed. The 
msgKeyDown event data structure contains the following information: 

field 

devCode msgKeyDown 

timestamp 

xy 

time the event entered the input queue, in milliseconds since system startup 

(minS32, minS32) 

listener 

destination 

originator 

eventData 
keyCode 
scancode 
shiftState 
repeatCount 
multi 

msgKeyUp 

not used 

null 

object which generated the event 

null 
scan code for the key 
shift state when the key was pressed 
1 
null 

55.1,,2 

The input subsystem sends msgKeyUp when a key is released. The msgKeyUp 
event data structure contains the following information: 

fjeld 

devCode 

timestamp 

xy 

listener 

destination 

originator 

eventData 
keyCode 
scancode 
shiftState 
repeatCount 
multi 

Table SS~2 
ms Event Data 

msgKeyUp 

time the event entered the input queue, in milliseconds since system startup 

(minS32, minS32) 

not used 

null 

object which generated the event 

null 
scan code for the key 
shift state when the key was pressed 
1 
null 
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"" msgKeyChar 
.The input subsystem sends msgKeyChar after the msgKeyDown event; the 
message yields the translation of the key scan code and the shift state into an 
ASCII key code. This event is sent whenever a new key is depressed and whenever 
the processing for the same key has completed. If the ASCII key code is the same 
as the last one reported, the repeatCount value is incremented. The msgKeyChar 
event data structure contains the following information: 

Field 

devCode 

Contents 

msgKeyChar 

55~ 1 ~3 

timestamp 

xy 

time the event entered the input queue, in milliseconds since system startup 

(minS32, minS32) 

listener 

destination 

originator 

eventData 
keyCode 
scancode 
shiftState 
repeatCount 
multi 

msg KeyMu Iti 

not used 

null 

object which generated the event 

ASCII character associated with the key 
scan code for the key 
shift state when the key was pressed 
number of repeats since last msgKeyChar 
null 

The input subsystem sends msgKeyMulti after the msgKeyChar; the message is 
used to group sequences of characters into a single event. This single event 
summarizes all msgKeyChar events since the last time that a msgKeyMulti event 
was sent. Because the msgKeyMulti event duplicates the information in the 
msgKeyChar events, process either msgKeyChar or msgKeyMulti messages, not 
both. The msgKeyMulti event data structure contains the following information: 

field 

devCode 

timestamp 

xy 

listener 

destination 

originator 

eventData 
keyCode 
scancode 
shiftState 
repeatCount 
multi 

msgKeyMulti 

time the event entered the input queue, in milliseconds since system startup 

(minS32, minS32) 

not used 

null 

object which generated the event 

null 
null 
null 
number of KEY_MULTI structures in the multi array 
an array of KEY_MULTI structures 





Chapter 56 / Using clslP 

dsIP is called to create insertion pads for use as UI components in applications. 
Insertion pads are windows that accept pen input, accumulating the strokes in a 
scribble object and handing the accumulated stroke information to a translation 
object when the user has finished entering input. 

Topics covered in this chapter are: 

• Creating and destroying insertion pads. 

• Inserting an insertion pad into a parent window. 

• Deleting an insertion pad. 

• Handling the translation data. 

clslP Messages 
dsIP inherits from dsBorder. Table 56-1 summarizes the messages dsIP defines. 

Message 

msgNew 

msgN ewDefaults 

msgIPGetStyle 

msgIPSetStyle 

msgIPGet Translator 

msgIPSet Translator 

msgIPGetClient 

msgIPSetClient 

msgIPSetString 

msgIPf ranslate 

msgIPCancelled 

msgIPClear 

pitrgs 

IP_NEW 

P_IP_NEW 

P_IP_STYLE 

P_IP_STYLE 

P_OBJECT 

P_OBJECT 

P_OBJECT 

P_OBJECT 

P_CHAR 

BOOLEAN 

OBJECT 

OBJECT 

Creates a new insertion pad object. 

Initializes the IP _NEW structure to default values. 

Passes back the style flags for the IP. 

Changes the style flags for the IP. 

Passes back the translator for the IP. 

Sets the translator for the IP. 

Passes back the client of the IP. 

Sets the client of the IP. 

Stores a string into the IP. 

Forces the translation of scribbles in the IP. 

Indicates cancellation of the IP. 

Clears the value in an IP. 
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msgIPCopied 

msgIPDataAvailable 

msgIPTransmogrified 

m~gIPGetXlateData 

msgIPGetXlateString 

msgFree 

msgSave 

msgRestore 

msgSetOwner 

msgSPaperXlateCompleted 

msgWinStartPage 

msgCstmLayoutGetChildSpec 

msgGWinForwardedKey 

msgInput TargetActivated 

msg TrackProvideMetrics 

msg TrackU pdate 

msg TrackDone 

OBJECT 

OBJECT 

OBJECT 

P_OBJ_KEY 

P_OBJ_SAVE 

P _OBJ_RESTORE 

P_OBJ_OWNER 

OBJECT 

Table 56~ 1 (continued) 

Indicates data copied or translated from a delayed 
state. 

Indicates availability of data from the II? 

Indicates that the displayType style of the IP has 
been changed. 

Returns the translated data from the insertion pad 
via an xlist. 

Used instead of msgIPGetXlateData if a simple 
string is needed. 

Defined in CLSMGR.H. 

Defined in CLSMGR.H. 

Defined in CLSMGR.H. 

Defined in CLSMGR.H. 

Defined in SP APER.H. 

nothing Defined in WIN.H. 

P _CUSTOM_LAYOUT _CHILD _SPEC Defined in CLAYOUT.H. 

P_INPUT_EVENT Defined in GWIN.H. 

OBJECT Defined in INPUT.H. 

P_TRACK_METRICS 

P_TRACK_METRICS 

P_TRACK_METRICS 

Defined in TRACK.H. 

Defined in TRACK.H. 

Defined in TRACK.H. 

Creating an Insertion Pad 56 .. 2 

Normally, you create an insertion pad as you build up and initialize the user 
interface for your application. You send msgNew to clsIP to get a new insertion 
pad object, and msgWinlnsert to insert the insertion pad as a child window of 
one of the windows in the VI for your application. Typically, you will insert the 
new insertion pad into a,custom layout. 

If the insertion pad is created in response to user activity, it will be inserted into 
the window tree as a child of the window where the activity took place, causing it 
to "pop up" on the display. 

To create a new insertion pad, you must initialize an IP _NEW typed structure 
variable by sending it along with msgNewDefaults to clsIP. When the filled-in 
structure is returned you may modify the fields to get the insertion pad behavior 
that·is appropriate for your application. 

Like all UI Toolkit classes, clslP 
inherits from clsWin, which 
means that you can insert them 
into a tree of windows. 
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The most interesting fields to modify for an insertion pad are the ones that 
control the style of the insertion pad. Of these, the ip.style.displayType field 
creates the most common visible aspect of the insertion pad. Table 56-2 lists the 
possible values of the ip.style.displayType field. 

Table S6~2 
Insertion Pad UI S es 

Style Setting 

ips RuledLi nes 

ipsCharBox 

ipsCharBoxButtons 

ips Signature 

ipsBlank 

Description 

Standard ruled lines. 

Character boxes. 

Same as ipsCharBox. 

Signature pad. 

Same as ipsSignature. 

Displaying the Insertion Pad 
Mter you create the insertion pad, you must insert it into a window tree to make 
it visible. To insert the IP into a window tree, set its wm.parent to the intended 
parent window and send it msgWinlnsert. The following code fragment shows 
how to insert a new insertion pad object into the main window of an application: 

II 
II Insert the pad into the window. 
II 
pInst->iPad = ipNew.object.uidi 
wm.parent = pInst->parentWini 
wm.options = wsPosToPi 
ObjCallRet(msgWinInsert, ipNew.object.uid, &wm, s); 

When exprWin is displayed, the insertion pad will be displayed in front of it 
(wsPosTop). This is how the parent/child window relationship works: the status of 
the parent window (displayed or not) determines the status of the child window. 

Deleting an Insertion Pad 
To extract an insertion pad from the display, send msgWinExtract to the IP 
object. To make the insertion pad appear on the screen again, send msgWinlnsert 
to the object. These dsWin messages are described in Part 3: Windows and 
Graphics. To destroy the object completely and free the memory used by the 
instance, send msgDestroy to the object. The consequences of destroying an 
object are discussed in Part 1: Class Manager. 

SeHing the Translator Obiect 
When you are creating an insertion pad, you should have at hand an already 
created translation object so that you can pass its UID in the msgNew structure 
for the new insertion pad. 

56.3 

56.4 

56.5 
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You can also dynamically change the translator object for an insertion pad. For 
example, you might want to change from alphabetic character translation to 
numeric translation based on some mode in your form. To do this you must first 
create the new translator object, and then send its UID in the pArgs (which is a 
simple P _OBJECT structure) for msgSetTranslator to the insertion pad Instance. 

Handling Xlist Data 
Your application must be ready to handle msgIPDataAvailable which is a clsIP 
message. The insertion pad and translation objects are designed to integrate well 
together, so you don't need to oversee the input control and data handling that 
occurs between them during a translation. When you create an insertion pad you 
register the client in the ip.client field. Typically, you enter self (your application) 
in this field. This registers the client in a notification list for the insertion pad 
object when it is created. The insertion pad is in turn registered in the notification 
list for the translator object that is attched to it. When the translator is done it 
notifies the insertion pad which in turn notifies the client that the translated input 
is ready. 

The data is returned in the form of a dynamic array called an Xlist. The 
IP _XIATE_DATA data type is used to handle the specific type ofXlist handed back 
by an insertion pad. 

After being notified the data is ready with msgIPDataAvailable, the client must 
send msgIPGetXlateData to the insertion pad. msgIPGetXlateData takes an 
IP _XIA TE_DATA structure as its pArgs. 

Once you have received the data back in the IP _XIA TE_DATA structure, Xlist.H 

defines several functions that you can use to decompose the raw Xlist. Table 56-3 
lists the more important functions for extracting Xlist information: 

To avoid memory leaks, always 
delete the old translation object 
when you delete the IF or reset 
its translator. 

56.6 

Table 56-3 
Some Xlist Functions 

Fum:tic:m 

Xlist Traverse 0 
XlistGetPtrO 

XlistGetO 

Xlist2GestureO 

Xlist2S tringO 

Description 

Iterate across the list of elements. 

Return a pointer to a specific element. 

Return a copy of a specific element. 

Extracts the gestures from an Xlist. 

Extracts the text from an Xlist. 

Most Xlist functions are described in Chapter 60, Using Xlists. \PENPOINT\SOK\ 

SAMPLE\AOOER, a sample program included with the PenPoint™ Software 
Developer's Kit, provides a good example of the use of insertion pads and 
translators. 
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dsSPaper (scratch paper) is called to create a view object that will both display a 
user interface window that accepts pen input and manage the collected input in a 
data object called a scribble. Additionaly, instances of dsSPaper have the built-in 
facility to attach and manage a translator object from the handwriting translation 
classes. 

Topics covered in this chapter are: 

• dsSPaper messages. 

• Subclassing dsSPaper in your application. 

• Rendering feedback with a drawing context. 

• Handling the translation message cycle. 

clsSPaper Messages 
dsSPaper inherits from dsView. Table 57-1 summarizes the messages defined by 
dsSPaper. 

msgNew 

msgN ewDefaults 

msgSPaperGetFlags 

msgSPaperSetFlags 

msgSPaperGetCellMetrics 

msgSPaperSetCellMetrics 

msgSPaperGetSizes 

msgSPaperSetSizes 

msgSPaperGet Translator 

msgSPaperSetT ranslator 

msgSPaperGetScribble 

P _SP APER_NEW 

P _SPAPER_NEW 

P_U16 

P_U16 

P _SPAPER_ CELL_METRICS 

P _SPAPER_ CELL_METRICS 

P_SIZE16 

P_SIZE16 

P_OBJECT 

P_OBJECT 

Creates a new clsSPaper object. 

Intializes the SP APER_NEW structure to default 
values. 

Passes back the flags. 

Sets the flags. 

Passes back the metrics for the internal divisions. 

Changes the cell metrics and resizes window. 

Passes back the line height and character width sizes, 
in points. 

Sets the line height and character width sizes, in 
points. 

Passes back the translator object uid. 

Replaces the translation object, passes back the old 
translator. 

Passes back the scribble object (may be NULL). 
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Mes$@%]e 

msgSPaperSetScribble 

msgSPaperClear 

msgSPaperAddStroke 

msgSPaperLocate 

msgSPaperDeleteStrokes 

msgSPaperComplete 

msgSPaperAbort 

msgSPaperXlateCompleted 

NULL 

P _INPUT_EVENT 

P _SP APE~LOCATE 

P_RECT32 

nothing 

nothing 

OBJECT 

msgSPaperGetXlateData P _XLATE_DATA 

msgSPaperGetXlateDataAndStrokes P _SP APER_XDATA 

msgFree P_OBJ_KEY 

msgSave P_OBJ_SAVE 

msgRestore P _0 BJ_RESTORE 

msgXlateCom pleted nothing 

msgWinRepaint nothing 

msg WinSized P _WIN_METRICS 

msg WinLayoutSelf P _WIN_METRICS 

msgInputEvent P _INPUT_EVENT 

clsSPaper Facilities 

Descripti@~ 

Replaces the SPaper scribble object. Returns the old 
scribble object through P _OBJECT. 

Clears the stored strokes. 

Add a stroke to the spaper and scribble. 

Sub-class call to set up for stroke processing. 

Deletes the strokes under the given rectangle. 

Indicates that stroke entry is done. 

Indicates that stroke entry is cancelled. 

Sent when there is data to get out of the translator. 

Returns the latest translated data. 

Passes back the latest translated data with the stroke 
data. 

Defined in CLSMGR.H. 

Defined in CLSMGR.H. 

Defined in CLSMGR.H. 

Defined in XLATE.H. 

Defined in WIN.H. 

Defined in WIN.H. 

Defined in WIN.H. 

Defined in INPUf.H. 

57.2 

clsSPaper provides general facilities for accepting pen input on the screen, 
handling the collected data, performing a tfanslation on the pen data, and 
rendering user feedback. Other more specialized classes such as clsIP use 
clsSPaper's general functionality, and then wrap a useful component or toolkit 
interface around it. With clsIP you only need to set a style flag to get various 
forms of pen input capture and translation. Using these clsSPaper-based 
componen~s makes it easier for you to build advanced input capabilities in the 
use~ interface for your application. 

clsSPaper maintains a scribble object and a translator object. As a descendent of 
clsView, it displays a window and the data object that it maintains is the scribble. 
It then orchestrates interaction with the input subsystem so that pen strokes are 
accumulated in the scribble data object. 

clsSPaper manages the window display with options that will display rule lines 
or character boxes to aid handwriting input. Because clsSPaper maintains the 
scribble data object, you can ask clsSPaper to redisplay the user's original digitized 
input. 
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Whenever the user terminates input at the screen (different styles of termination 
are options that are settable) clsSPaper passes the accumulated scribble data to a 
translator object. When the translator object has completed its pass on the data, 
clsSPaper notifies the client that the translation data is available for processing . 

• Examples 

To use clsSPaper directly in your application VI, you should create a subclass of 
clsSPaper that adds the particulars necessary for the capture and translation of pen 
input. Your subclass will need to add: 

• Rendering for user feedback in the window. 

• clsSPaper options for input and translation styles. 

This section provides examples showing the steps to do this using the sample 
program WriterApp. The application source files are part of the PenPoint™ SDK 
distribution, in the directory \PENPOINT\SDK\SAMPLE\WRITERAP. 

It x,tuyu:ue 57 m 1 

Using a Feedback 
Your clsSPaper-based window will need to show some sort of feedback as the user writes input in it. This example shows 
how WriterApp sets up a drawing context (DC) so that it will print text characters in the window after the translation 
is done. 

WriterCompletedO is the message handler for msgSPaperXLateCompleted, which clsSPaper self-sends when the user has 
completed input and the translation object has finished the translation. You will see in a moment how to set up a window as 
a subclass of clsSPaper, so that self (the window object) inherits the capability to self-send msgSPaperXLateCompleted. 

1**************************************************************************** 
WriterCompleted 
Called when the translation is complete. Will get xlist from the spaper 
(self), set up a de to draw the text, and traverse the xlist to draw the 
text. 

*************************************************************************1 
MsgHandler(WriterCompleted) 
{ 

XLATE_DATA xData; 
SHOW_DATA show; 
SYSDC_NEW dcNew; 
STATUS s; 
II Get the translated data from the spaper (self) 
xData.heap = osProeessHeapld; 
ObjCallRet(msgSPaperGetXlateData, self, &xData, s); 
II Convert the xlist form bounds/word/bounds/word pairs to 
II bounds/text/bounds/text 
XList2Text(xData.pXList); 
II Create a drawing context to paint the text and initialize 
ObjeetCall(msgNewDefaults, elsSysDrwCtx, &deNew); 

ObjCallRet(msgNew, elsSysDrwCtx, &dcNew, s); 
ObjeetCall(msgDcSetWindow, deNew.object.uid, self); 
ObjeetCall(msgDeUnitsDevice, dcNew.object.uid, Nil(P_ARGS)); 
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ObjectCall(msgDcSetForegroundRGB, dcNew.object.uid, (P_ARGS)sysDcRGBBlack); 
ObjectCall(msgDcSetBackgroundRGB, dcNew.object.uid, (P_ARGS)sysDcRGBWhite); 
II Set up the font of the drawing context to something reasonable 
SetupFont(SysDcFontld("HE55"), 16, 16, dcNew.object.uid); 
II Begin painting 
ObjCallJmp(msgWinBeginPaint, dcNew.object.uid, Nil(P_ARGS), s, error); 
II Traverse the xlist and display the text 
show.self = self; 
show.dc = dcNew.object.uid; 
XListTraverse(xData.pXList, ShowText, &show); 

error: 
LI End the painting, destroy the drawing context, and free the xlist 
ObjectCall(msgWinEndPaint, dcNew.object.uid, Nil(P_ARGS)); 
ObjectCall(msgDestroy, dcNew.object.uid, Nil(P~ARGS)); 
XListFree(xData.pXList); 
return stsOK; 
MsgHandlerParametersNoWarning; 

Parsing the Xlist Data 
The first thing that WriterCompletedO does is ask for the translated data in the 
form of an Xlist. Because clsSPaper automatically manages a scribble data object 
and a translator object, you don't need to worry about these. The method simply 
sends msgSPaperGetXLate data to the client object self. The message will find its 
way up to the ancestor clsSPaper and be processed correctly. The data is returned 
and further formatted by being passed through the Xlist2T ext filter function. 

Rendering the Translated Text 
ThenWriterCompletedO sends a series of messages to clsSysDrwCtx to create 
and initialize a DC. The local SetUpFontO function opens and sets the 
characteristics of the font for the DC. Finally, the DC is activated when the Xlist 
is traversed with the XlistTraverse function. This call contains a pointer to the 
local Show TextO function which actually pulls the characters from the Xlist and 
plugs them into the DC. The window repaints whenever data is released to the 
DC, because msgWinBeginRepaint was sent to the DC giving it the right to 
repaint the window with new rendering. 

Subelassing elsSPaper 
WriterApp's main window is a view object that incorporates both the inherited 
functionality from dsSPaper as well as the customization in WriterCompletedO. 
To do this requires a subclass of clsSPaper with additional behavior. The following 
example from WriterApp's WriterInitO function shows how to create a subclass of 
cslSPaper called clsWriter. 

57,,3 

57.4 

51.5 
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Example 57-2 

Creating a Subclass of clsSPaper 
This example shows how to create a subclass of cIsSPaper. It starts by sending msgNewDefaults to clsClass, assigning the 
ClASS_NEW variable c to contain the defaults for all new classes. The following statements set the values specific to the new 
class, such as its UID (cIs Writer) and ancestor in the class hierarchy (cIsSPaper). Finally, it uses this completed ClASS_NEW 

structure as the argument to msgNew, to which cIsClass responds with the new class. 

1*************************************************************************** 
WriterInit 
Intalls the clsWriter class. This is a subclass of spaper. 
**************************************************************************1 

STATUS GLOBAL WriterInit(void) 
{ 

CLASS_NEW Ci 

ObjectCall(msgNewDefaults, clsClass, &C)i 

c.object.uid = clsWriteri 
c.object.cap 1= objCapCalli 
c.object.key = (OBJ_KEY)clsWriteri/ 
c.cls.pMsg = clsWriterTablei 
c.cls.ancestor clsSPaperi 
c.cls.size = Nil(SIZEOF)i II no instance data 
c.cls.newArgsSize = SizeOf(SPAPER_NEW)i 
return ObjectCall(msgNew, clsClass, &C)i 

Crealing an Inslance of a clsSPaper 
Subclass 
Now that you have defined this special view class, you need to build the appli­
cation shell that will run it. The applkation provides hooks into the PenPoint 
application environment-it registers the application as an entry in the stationery 
menu, provides a frame with a title bar and close corner, and in this example it 
provides a local menu bar that allows the user to select the type of translation 
object to use. 

51.6 

This code fragment shows how the application initializes its user interface. It creates an instance of cIsWriter to be used as 
the main window in the application. It also sets up a menu for selecting translation styles, and creates a first default translator 
object to be attached to the cIs Writer instance when the application is opened. WriterAppInitO is called whenever the user 
launches an instance of the application. 

1*************************************************************************** 
WriterAppInit 

Initialize the display for the first time. 
****************************************************************************1 
MSG_HANDLER WriterAppInit( 

const MESSAGE 
const 
const 
const 

OBJECT 
P ARGS 
CONTEXT 

msg, 
self, 
pArgs, 
ctx, 
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const P IDATA pData) 

APP METRICS am; 

FRAME METRICS fmi 
WIN METRICS WIn; 
MENU NEW mNew; 
SPAPER NEW sNew; 
STATUS s; 
II Ancestor called in method table 
II Get the main window 
ObjCallRet(msgAppGetMetrics, self, &am, s); 
II Create the client window 
ObjCallRet(msgNewDefaults, clsWriter, &sNew, s); 
sNew.sPaper.flags 1= spCapture 1 spRedisplay 1 spGrab 1 spProx; 
ObjCallRet(msgNew, clsWriter, &sNew, s); 
II Create the menu bar 
ObjectCall(msgNewDefaults, clsMenu, &mNew); 
mNew.menu.style.type = msTypeMenuBari 
mNew.tkTable.pEntries = menuBar; 
mNew.tkTable.client = self; 
ObjCallRet(msgNew, clsMenu, &mNew, S)i 

II Set the client window and menu bar in the application frame 
ObjCallRet(msgFrameGetMetrics, am.mainWin, &fm, s); 
fm.clientWin = sNew.object.uid; 
fm.style.menuBar = true; 
fm.menuBar = mNew.object.uid; 
ObjCallRet(msgFrameSetMetrics, am.mainWin, &fm, s); 
II Force a translator (word) to be created 
ObjectCall(msgWriterAppTranslator, self, (P_ARGS)O); 
II Force the applicaiton to lay itself out 
WIn.options = wsLayoutResize; 
ObjectCall(msgWinLayout, am.mainWin, &WIn); 
return stsOK; 
MsgHandlerParametersNoWarning; 

SeHing the clsSPaper Input Flags 
One of the first things WriterApplnitO does is send msgNew to dsWriter to get a 
new instance of your special view class. As a part of the pArgs for this message, the 
application sets several flags that control the input termination style and pen 
inking behavior. The flags are defined in SPAPER.H. Table 57-2 lists the dsSPaper 
input flags briefly to show what is available. 

57.7 
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Table 57~2 

clsSPaper Input FI~gs~"~",",,, 
Meaning when set 

save scribbles between translations 

out of proximity calls msgSPaperComplete 

top left is fixed during resize 

Input Flag 

spCapture 

spProx 

spFixedPos 

spPenCoords 

spGrab 

spScribbleEdit 

spRedisplay 

spSuppressMarks 

spRuling 

spVRuling 

spGrid 

spBaseLine 

spTick 

window-relative pen coordinates from Xlist (for xtPolyline and xtSpline only) 

grab input on penDown, release after msgSPaperAbort or msgSPaperComplete 

enable scribble editing 

redraw and display strokes 

disable spRuling, sp VRuling, sp Tick and spGrid display 

enable horizontal ruling 

enable vertical ruling 

enable grid lines (with spRuling) 

make horizontal rules a baseline 

enable tick marks (with spRuling) 

Mter building the application menu (the menu table entries are defined at the top 
of WRITERAP.C) , WriterApplnitO plugs all of the VI elements into the frame 
metrics for the application. The clsWriter instance is inserted as the application's 
main window with the line: 

fm.clientWin = sNew.object.uid; 

The metrics are set when the method sends msgFrameSetMetrics. 

Dynamically Se"ing the clsSPaper 
Translator 
The default translator object is set when WriterApplnitO sends 
msgWriterAppTranslator to self. This invokes a method WriterAppTranslatorO 
that dynamically sets the translation object in the clsWriter instance. 

57.8 

This code fragment shows the message handler WriterAppTranslatorO. This method is called whenever the user selects a 
translation style from WriterApp's Translator menu. It is also called by the initialization method WriterApplnitO when the 
application is opened so that the view object will have a default translator when the UI is presented to the user. 

Depending on the selection that the user has made in the Translator menu, this method will create a new clsXW"ord or 
clsXText object and pass the new object's UID to the view object with msgSPaperSetTranslator. 

Because clsWriter is a subclass of clsSPaper, and has its spRedisplay flag set, the view object automatically keeps the scribble 
data around between translations. This makes it possible for the user to toggle between translators and retranslate the current 
input. This is done with the line: 

ObjectCall(msgSPaperComplete, fm.clientWin, null); 
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This in effect simulates an input termination to the view object which then begins the translation using the old scribble data. 

1**************************************************************************** 
WriterAppTranslator 
Called when the translator is changed from the menu in the application. 
Will create a new translator based on which menu item was chosen and 
and give to the spaper. Will cause translation to re-occur. 
***************************************************************************1 

MsgHandler(WriterAppTranslator) 
{ 

APP_METRICS am; 
FRAME_METRICS fm; 
XLATE_NEW xNew; 
STATUS s; 
OBJECT oldTranslator; 
ObjCaIIRet(msgAppGetMetrics, self, &am, s); 
ObjCaIIRet(msgFrameGetMetrics, am.mainWin, &fm, s); 
switch ((U16) (U32)pArgs) { 

} 

case 0: 
IlclsXWord 
ObjectCall(msgNewDefaults, clsXWord, &xNew); 
ObjCaIIRet(msgNew, clsXWord, &xNew, s); 
break; 

case 1: 
II clsXText with only numbers 
ObjectCall(msgNewDefaults, clsXText, &xNew); 
xNew.xlate.charConstraints = disableUpperCase I disableLowerCase 

I disableCommonPunct I disableOtherPunct; 
ObjectCall(msgNew, clsXText, &xNew); 
break; 

case 2: 
II clsXText 
ObjectCall(msgNewDefaults, clsXText, &xNew); 
ObjectCall(msgNew, clsXText, &xNew); 
break; 

default: 
return stsOK; 

II dirty everything for the repaint 
ObjejctCal1 (msgWinDirtyRect, fm.clientWin, Nil (P_ARGS)); 
II force ,the repaint 
ObjectCall(msgWinUpdate, fm.clientWin, Nil(P~ARGS)); 
ObjCaIIRet(msgSPaperGetTranslator, fm.clientWin, &oldTranslator, s); 
ObjCaIIRet(msgSPaperSetTranslator, fm.clientWin, &xNew.object.uid, s); 
II Free the old translator 
if (oldTranslator != objNull) 

ObjectCall(msgDestroy, oldTranslator, Nil(P_ARGS)); 
II force retranslation 
ObjectCall(msgSPaperComplete, fm.clientWin, Nil(P_ARGS)); 
return stsOK; 
MsgHandlerParametersNoWarning; 



Chapter 58 / Using the 
Translation Classes 

The translation classes segment the strokes of a scribble object into sets of one or 
more strokes and translate the sets into computer-readable characters or other 
meaningful content. Different translation classes focus on various types of expected 

input such as gestures, letters, numbers, or whole words. The appropriate translator 
object can be created by the client according to the context of the input session. 

A translation object can accept stroke data from a scribble as the user enters 
strokes, or it can wait until the user has completed the input and then translate the 
accumulated stroke data. Translator objects return gesture IDs or ASCII character 

data to the client in a dynamic array called an Xlist. 

The client object that manages the input window, scribble data object, and translator 

object is typically an instance of clsView or one of its descendants, such as clsSPaper. 
For example, an input pad manages an input window for the purpose of gathering 
scribble data from the user. The input pad also manages a translator object, to which 
it passes the scribble data for translation. 

Topics covered in this chapter are: 

• Translation class hierarchy. 

• Translation class data structures. 

• Handwriting translation flags. 

• Translation templates. 

• Translation class messages. 

In the current version of Pen Po in eM , the translation classes are designed for American 

English input. Future versions of Pen Point with international language support will 
use an improved approach to handwriting translation. 

A stroke is a mark defined 
by the path of the pen from 
the point at which the pen tip 
touches the display to the 
point at which it comes up 
from the display. A scribble is 
simply a collection of strokes. 
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Hierarchy of the Translation Classes 
The translation classes all descend from clsXtract, which contains the functional 
interface to the feature extraction and recognition engine. Figure 58-1 shows the 
inheritance hierarchy of the translation classes. 

For historical reasons, two header files declare the messages and functions to 
which clsXtract can respond. XLATE.H declares most of the messages; XTRACT.H 

declares the rest. As a result, many of the data structures and messages clsXtract 
uses include the term xlate in their names. Keep in mind that clsXtract is the real 
class. There is no clsXlate. 

Translation Data Structures 
clsXtract defines several data structures that serve as arguments to its messages. 
Some of the data structures, such as the XIATE_METRICS data structure, are 
composed of a collection of smaller, lower level data structures. This section 
describes each of these data structures. 

XLATE_METRICS Structure 
The XIATE_METRICS structure contains information about the insertion pad to 
which the translator is attached. The insertion pad sets the values in this structure 
when the translator is attached with msgIPSetTranslator. The XIATE_METRICS 

structure contains the following fields (the types of each field appear in 
parentheses following the name): 

lineCount (UI6) number of lines in the insertion pad. If this value is zero, 
the number of lines is not fixed. 

Remember to include both 
XLATE.H and XTRACT.H when you 
need to use c;leXtrac;t. 

58.2 

58.2.1 
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Translation Data Structures 

charCount (U16) number of character columns in the insertion pad. If this 
value is zero, the number of columns is not fixed. 

charBox (SIZE32) height and width of character box. 

baselineOffset (S32) baseline offset to bottom of char box (if charCount is 
not zero). 

~ XLATE_CASE_METRICS Structure 
Translators can use "smart case" heuristics for handling letter case. If the 
smartCaseDisable flag is not set (see "Handwriting Translation Flags," below), 
then the translator uses the information in its XlATE_CASE_METRICS structure to 
determine how to capitalize words. 

type (XLATE_CASE_TYPE) whether to translate as a field or sentence. 
Possible values for type include: 

xcmN one force everything to lower case. 

xcmSentence capitalize the first letter of each sentence. Use the con­
text.sentence value to determine letter case heuristics. 

xcmField use the context. field value to determine letter case heuristics. 

writer (XlATE_CASE_ WRITER) whether to expect all uppercase or 
mixed-case text. This normally reflects the user preference set in the 
Settings notebook. Possible values for writer include: 

xcmMixedCase Writer writer uses mixed upper and lower case. 

xcmAllCapsWriter writer uses all upper case letters. 

context (union of SPELL_ CASE_CONTEXT and XLATE_CASE_FIELD) context 
guidelines for translating text. If type is xcmSentence, use 
context. sentence , a SPELL_CASE_CONTEXT structure as defined in 
SPELL.H. If type is xcmField, use context. field, an XIATE_CASE_FIELD 

structure with the following possible values: 

xcmOneInitialCapField capitalize first letter in the field. 

xcmAlllnitialCapsField capitalize first letter in each word. 

xcmAllCapsField captialize all letters in the field. 

XLATE_NEW Structure 

The XIATE_NEW structure includes an OBJECT_NEW_ONLY structure called 
object, through which clsXtract inherits from clsObject. For information specific 
to clsXtract, the XIATE_NEW structure includes an XLATE_NEW_ONLY structure 
called xlate. The following section describes the XLATE_NEW_ONLY structure. 

XLATE_NEW_ONLY Structure 

The XIATE_NEW structure includes an XLATE_NEW_ONLY structure called xlate. 
xlate includes the following fields: 
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hwxFlags (U32) a set of flags representing translation rules (see 
msgXlateFlagsSet). "Handwriting Translation Flags," below, discusses the 
flags in more detail. 

charConstraints (UI6) flags constraining the characters the writer is 
expected to write. This may improve translation accuracy because the 
shape matcher will know that it does not need to consider certain 
characters as possibilities. The possible contraints (which you may' 
combine) include: 

xltDisableUpperCase disallow A through Z. 

xltDisableLowerCase disallow a through z. 

xltDisableNumerals disallow 0 through 9. 

xltDisableCommonPunct di~allow .,'!?;:%$#+-I*O"=. 

xltDisableOtherPunct disallow all other punctuation. 

metrics (XLATE_METRICS) information about the insertion pad to which 
the translator is attached. See "The XLATE_METRICS Structure," above, 
for details. 

pTemplate (p _UNKNOWN) a pointer to a compiled translation template, or 
pNull if none. See "Translation Templates," below, for details. 

xlateCaseMetrics (XIA TE_ CASE_METRICS) case post-processing controls. 
See "The XLATE_CASE_METRICS Structure," above, for details. 

Handwriting Translation Flags 
A translator receives a scribble from an input pad, then segments the scribble into 
sets of one or more strokes. The translator translates the sets of strokes and 
associates a score, a measure of confidence in the translation, with the translation. 

Translators use a number of rules in scoring a translation, giving higher scores to 
translations that obey the rules. One of the fields in an XLATE_NEW structure is a 
U32 called xlate.hwxFlags, which contains a variety of flags that govern which 
rules to use in this process. You can think of these rules as falling into three 
categories: 

built-in rules rules involving translation abilities built into the translator. 

knowledge-source rules rules involving external sources of inforination 
such as a spelling checker or template. 

post-processing rules rules involving changes to the text after it is 
translated. 

The following sections discuss each of these types of rules and the xlate.hwxFlags 
flags associated with them. 

Built-In Rules 

The built-in rule flags direct the translation object use various default language 
rules to assist recognition. When a flag is turned on, the translator will show a 
preference for translations which obey the rule associated with that flag. For 

58.3 

58.3.1 
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example if caseEnable is on, the translator will show a preference for words that 
are all lower case, all upper casem, or all lower case except the first letter. 

The flags governing the built-in rules include: 

xltSegmentVeto disallow translations that yield more than one character per 
character box. 

xltCaseEnable weigh in favor of translations that fit standard rules of 
capitalization (the first word of each sentence is capitalized, for example). 

xltAlphaN umericEnable weigh in favor of translations that fit standard 
groupings of letters and digits (for example, a word that begins with a 
digit is a number). 

xltPunctuationEnable weigh in favor of translations that fit standard rules 
of punctuation (for example, a comma does not follow a space). 

Knowledge Source Rules 

PenPoint supports two knowledge sources which a translator can use to improve its 
translation accuracy: the spelling dictionary and translation templates. The spelling 
dictioD;,ary is a list of correctly spelled words and rules for generating other correct 
words (by adding word endings, for example). A translation template improves 
translation accuracy by constraining the way in which the translator interprets 
handwritten input. "Translation Templates," later in this chapter, discusses translation 
temp~ates in more detail 

Certain translation flags direct the translator to use to these knowledge sources as an 
aid to handwriting recognition. There are three types of flag for each knowledge source: 

Enable enables the use of a particular knowledge source, giving preference 
to translations that conform to the source. 

Veto when the knowledge source is enabled, rejects any translation that 
does not conform to the source. 

Propose when the knowledge source is enabled, if the translator can't 
generate a translation with a high enough score, the knowledge source 
proposes translations that conform to the source. 

Therefore, the valid knowledge-source flags include: 

xltSpellingEnable use spelling dictionary and give preference to words in 
the dictionary. 

xltSpellingVeto reject words not in the spelling dictionary. 

xltSpellingPropose propose words froln the dictionary when the translator 
doesn't find a best guess. 

xltT emplateEnable use the translation template and give preference to 
words that match the template. 

xltTemplateVeto reject words that do not match the template. 

xltT emplatePropose propose translations that match the template when the 
translator doesn't find a best guess. 
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The Veto and Propose flags may be used individually or combined, but they have 
no effect unless the corresponding Enable flag is set. 

Post-Processing Rules 
The translation object can apply postprocessing rules to assist errorchecking and 
proofing, or spelling correction. The only post-processing currently implemented 
is the smart case behavior. This capability calls for the translator to use linguistic 
rules to correct the capitalization of the translation. The translator applies smart 
case corrections unless you disable this behavior by setting the 
xltSmartCaseDisable flag. 

Translation Templates 
A translation template is a data structure that defines constraints on the way a 
translator interprets handwriting input. For example, using a translation template, 
you can force the translator to restrict its output to a certain set of words or 
characters. By limiting the translator output to a smaller set, translation templates 
can improve translation accuracy. 

A translation template is a single, allocated block of memory containing no 
internal pointers. PenPoint provides a function, XTemplateCompileO, that lets 
you "compile" an XTM_ARGS data structure into a translation template. An 
XTM_ARGS structure includes the following fields: 

xtmType (XTEMPLATE_TYPE) the type of translation template. Each of the 
types is discussed further in "Template Types," below. 

xtmMode (XTEMPIA TE_MODE) the way in which the translator should use 
the template. Each of the modes is discussed in "Template Modes," below. 

pXtmData a pointer to the data set defining the template, according to 
template type. For example, pXtmData might point to a list of 
acceptable characters, or a list of acceptable words. 

Template Types 
The xtmType value specifies how to interpret the data to which pXtmData 
points. Possible values are: 

xtm TypeNone The template does not restrict translations in any way. 
pXtmData is ignored. 

xtmTypeGesture the template restricts translations to a limited set of 
gestures. pXtmData points to an XTEMPLATE_GESTURE structure, 
which includes the following fields: 

count (U32) the number of gestures in the list of acceptable translations. 

pGestures (p _MESSAGE) a pointer to an array of count acceptable gestures 
(32-bit codes defined in XGESTURE.H). 

58.4 

The XTEMPLT.H SDK header file 
describes a variety of utility 
functions for working with 
translation templates. 



CHAPTER 58 I USING THE TRANSLATION CLASSES 603 
Translation Templates 

xtmTypeCharList the template restricts translations to a limited set of 
characters. pXtmData is a P _STRING pointing to a null-terminated array 
of acceptable characters. 

xtmTypeWordList the template restricts translations to a limited set of 
words. pXtmData is a PP _STRING pointing to an array of 
null-terminated strings denoting the acceptable words. To identify the 
end of the array of acceptable words, the last pointer in the list must be 
Nil(p _STRING). 

xtmTypePicture the template restricts translations to strings matching a 
specific pattern, or picture. pXtmData points to a string representing the 
picture. Certain characters in a picture string have special meanings: 

• 9 the corresponding character must be numeric (a digit from 0 to 9). 

• a the corresponding character position must be alphabetic. 

• A the corresponding character position must be upper-case alphabetic. 

• n the corresponding character position must be alphabetic or numeric. 

• N the corresponding character posistion must be upper-case 
alphabetic or numeric. 

• x the corresponding character position may be any character. 

• [ the following characters up to but not including the next right 
square bracket (]) define a set of characters of which the corresponding 
character position must match one. The 9, a, A, n, N, and x characters 
do not have special meanings within square brackets. A hyphen within 
square brackets indicates a range of characters. For example, [abe] 
matches a, b, or e, while [ab-e] matches a, b, c, d, or e. 

• \ ignore any special meaning for the following character literally. For 
example, 9 matches any digit, while \9 matches only the digit 9. 
Similarly, [a-c] matches a, b, or c, while [a\-c] matches a, -, or c. 

Template Modes 

The xtmType values described in the previous section specify how to interpret the 
template data (for example, as a list of words). The xtmMode value specifies how 
to apply the data set to the translations. Possible values for xtmMode include: 

xtmModeDefault reject any translation that does not match the template 
exactly. 

xtmModePreflXOK consider translations that match any prefix of the 
template to match the template. 

xtmModeLoopBackOK consider translations that match any number of 
repetitions of the template to match the template. 

xtmModeCoerced coerce the translation to match the template, even if it 
doesn't match exacdy. This is meaningful only for templates of type 
xtm Type WordList. 

58.4.2 
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Translation Messages 58.5 

For historical reasons, the two header files that declare clsXtract declare some 
private messages which you should not use. A future release of PenPoirtt will 
correct this problem. For now, just don't use the private messages. 

Do not use private messages. 

Table 58-1 summarizes the public clsXtract messages and functions. 

msgNewDefaults 

msgNew 

msgXIateModeSet 

msgXIateModeGet 

msgXIateMetricsSet 

msgXIateMetricsGet 

msgXIateStringSet 

msgXIateSetFlags 

msg}QateGetFlags 

msgXIateFlagsClear 

msgXIateCharConstrainsSet 

msgXIateCharConstrainsGet 

msg}Qate T emplateGet 

msgXIate T emplateSet 

msgXIateCharMemorySet 

msgXIateCharMemoryGet 

msgXIateSer}QateCaseMetrics 

msgXIateGer}QateCaseMetriq 

msgXIateSetHistory Template 

msgXIateGetHistory Template 

msgXtractGetScribble 

HW_MODE 

P_HW_MODE 

P _XLATE_METRICS 

U32 

P_U32 

U32 

P_U16 

P_U16 

PP_UNKNOWN 

P_UN KN OWN 

P _CHARACTER_MEMORY 

P _XLATE_ CASE_METRICS 

P _XLATE_ CASE_METRICS 

P_UNKNOWN 

PP_UNKNOWN 

Initializes the XLATE_NEW structure to default 
values. 

Creates a new translation object. 

Sets the mode of the translation object. 

Gets the mode of the translation object. 

Set the translation object's XLATE_METRICS to 
communicate UI-based information that may assist 
in segmenting the incoming strokes into characters. 

Reports the translation object's XLATE_METRICS 
values. 

Sets the current textual context for the translation 
object. 

Sets the translation flags of the translation object. 

Gets the translation flags of the translation object. 

Clears the translation flags of the translation object. 

Sets the character constraints of the translation object. 

Gets the character constraints of the translation object. 

Gets the template for the translation object. 

Sets the template for the translation object. 

Sets the current character memory for character 
box mode. 

Gets the current character memory for character 
box mode. 

Sets the "smart case" metrics. 

Gets the "smart case" metrics. 

Subclass hook for implementing a translation 
history for the translator. 

Gets the current alternate translation template, if the 
subclass implements such behavior. 

Reports the UID of the scribble object to which the 
translator is attached. 

continued 
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Tobie 58-1 (continued) 

Message pArgs Description 

Translation Control Me~SSClaE~S 

msgScrAddedStroke P _SCR_ADDED_STROKE The scribble object sends this message to the 
translator when it gets a new stroke. 

msgScr RemovedStroke P _SCR_REMOVED _STROKE The scribble object sends this message to the 
translator when an existing stroke is deleted. 

msgScrCompleted pNull When the scribble knows there will be no more 
strokes added, it sends this message to the 
translator. This causes the translator to self-send 
msgXtractComplete. 

msgXtractComplete pNull Self-sent in response to msgScrCompleted. Provides 
hook for subclasses to complete translation of 
scribble. 

Notification 

msgXIateData 

msgXIateCompleted 

Reports translated data from a translation object. 

Notifies client that translation is complete. 

".. Creating a Translator 

Client normally will respond by sending 
msgXlateData to discover the translation result. 

You create instances of subclasses of clsXtract, not of clsXtract itself. 

You create a translator in the usual way. Send msgNewDefaults, with a 
P _XIATE_NEW as its argument, to a clsXtract subclass (clsXText, clsXW'ord, or 
clsXGesture). clsXtract sets the referenced XLATE_NEW structure to default values. 
You then send msgNew to the class, with the same P _XIATE_NEW as its argument. 
This creates a new instance of the class, and the class sets the uid field of the 
referenced XLATE_NEW to the UID of the new instance. 

If you think you need to change any of the default values, you can do so after 
sending msgNewDefaults, by directly assigning fields of the XIA TE_NEW 

structure, or after creating the translator object with msgNew. Mter creating the 
object, you can change these values by sending msgXIateMetricsSet, 
msgXlateStringSet, and msgXlateSetFlags. 

Initialization Messages 

Translator initialization messages are messages sent before the translator interprets 
the user's input. For example, msgXIateSetFlags sets the translator flags described 
in "Handwriting Translation Flags," above. Another initialization message, 
msgAdded, establishes the translator as an observer of a particular scribble object. 
After the translator is attached to a scribble in this way, the scribble object will 
send messages to the translator to notify it of changes in the st~te of the scribble. 
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Control Messages 

Control messages are messages that control how the translator gathers stroke data 
from the scribble it is observing. The scribble sends msgScrAddedStroke to the 
translator every time the user adds a stroke to the input, and msgScrRemovedStroke 
every time the user removes a stroke. The translator can use these notifications to 
implement dynamic translation. 

When the scribble determines that the user input is complete (for example, when 
the user presses the OK buttton on the input pad), it sends msgScrCompleted to 
the translator. The translator object responds to msgScrCompleted by self-sending 
msgXtractComplete. clsXtract subclasses should respond to msgXtractComplete 
by translating the stroke data that the clsXtract object has gathered. 

Notification Messages 

The translator object sends msgXlateCompleted to its client (usually an input 
pad) to notify the client that the translation is complete. 

The client sends msgXlateData to get the result of the translation. The translation 
result is an X1ist whose specific type depends on the specific subclass of clsXtract. 
See Chapter 60, Using Xlists, for more information on Xlists. The client can send 
msgXlateData only once, after which the translator frees all resources related to 
the translated data. 

58.5.4 
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A stroke is a mark defined by the path of the pen from the point at which the 
pen tip touches the display to the point at which it comes up from the display. 
A scribble is simply a collection of strokes. clsScribble, which inherits directly 
from clsObject, provides a storage mechanism for scribbles, enables scribbles to 
render themselves, and establishes a protocol for communicating with translators 
(subclasses of dsXtract). 

Scribble Concepts 
This section describes some of the basic concepts of scribbles. 

Stroke Indexing 

A scribble object maintains a collection of strokes in an indexed, internal list. The 
strokes are numbered from zero, and the index increases for each added stroke. 
Strokes may be removed from a scribble, as well, but this does not affect the 
indexing. When a stroke is removed, it is simply marked as removed; its structure 
remains intact. 

Scribble Base and Bounds 

Each scribble has a base, a point in digitizer coordinates that specifies the scribble's A current optimization requires 

offset from the origin of the window in which it exists. The coordinates of strokes all of the strokes in a single 
scribble must be within 32767 

in the scribble are stored relative to the scribble base. 

This arrangement-the strokes relative to the scribble base,. the scribble base 
relative to the window origin-lets you position the scribble as a unit within the 
window. An input pad, for example, resets its scribble's base when the user changes 
the window origin by resizing the input pad. By changing the scribble base, the 
input pad keeps the scribble a constant distance from the top of the input pad 
even though the base is specified relative to the window origin. 

A scribble's bounding rectangle, or simply bounds, is the smallest rectangle that 
encloses all of the scribble's strokes (except those strokes marked as removed). 

Rendering 

If you provide a drawing context, a scribble can render itself. Input pads take 
advantage of this behavior whenever the input pad window becomes dirty. See 
Part 3: Windows and Graphics for more information about windows and drawing 
contexts. 

digitizer points of one another 
to allow the use of 16-bit values 
in the handwriting translation 
system. 
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Translator Notification 

A scribble implements part of the handwriting translation protocol by defining 
messages to send to a translator observing the scribble. A scribble notifies its 
observing translator when the scribble adds or removes a stroke, and when the 
scribble determines that the user is not going to add more strokes. 

clsScribble Messages 59,,2 

Table 59-1 summarizes the messages dsScribble defines. The following sections 
discuss these messages in more detail. 

Me$$~~e 

msgNewDefaults 

msgNew 

msgScrSetBase 

msgScrGetBase 

msgScrGetBounds 

msgScrCount 

msgScrAddStroke 

msgScrCat 

msgScr DeleteStroke 

msgScr DeleteStrokeArea 

msgScrClear 

msgScrHit 

msgScr Render 

msgScrStrokePtr 

msgScrComplete 

msgScrCompleted 

msgScrAddedStroke 

msgScr RemovedStroke 

pAr~$ 

P_SCR_NEW 

P_SCR_NEW 

P_XY32 

P_XY32 

P_RECT32 

P_U16 

P _SCR_ADD_STROKE 

SCRIBBLE 

U16 

P _SCR_DELETE_STROKE_AREA 

void 

void 

NULL 

59~1 

clsScribble Messa es 

Sets the default values for the msgNew arguments. 

Creates and initializes a new scribble object. 

Sets the stroke coordinate base for the scribble. 

Passes back the scribble base. 

Passes back the scribble bounds. 

Passes back the total number of strokes in the 
scribble) including strokes marked as removed. 

Adds a stroke to the scribble. 

ConcateIl:ates the strokes from another scribble. 

Deletes (marks as removed) the stroke associated 
with a specified index. 

Deletes all the strokes that touch the specified area. 

Deletes and frees all of the scribble)s stroke data. 

Searches for the next stroke which intersects the 
specified rectangle. 

Given a drawing context) renders the scribble in a 
window. 

Passes back a pointer to a specific stroke. 

Clients send this messsage to the scribble to notify 
the scribble that stroke entry is complete. 

Sent to observers to indicate that the stroke entry 
is completed. 

Sent to observers to notify them of the addition of 
a stroke to the scribble. 

Sent to observers to notify them of the removal 
of a stroke from the scribble. 
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Creating a New Scribble Obiect 
You create a scribble in the usual way, by sending msgNewDefaults to clsScribble 
to set a SCRIBBLE_NEW structure to default values, then msgNew to create the 
scribble object. The only value in the scribble part of a SCRIBBLE_NEW is 
scribble. base, an XY32 giving the scribble base offset from the lower left corner of 
the window. 

Stroke Messages 

59.3 

Scribble AHribute Messages 59.4 

A scribble object has a base offset which determines where it will begin to render 
itself in the window. The scribble base represents digitizer coordinates relative to 
the lower left 'corner of the window. You can change the scribble base with 

msgScrSetBase, and learn its current value with msgScrGetBase. ~ 

...... ~!'" A scribble maintains a bounding rectangle, which is the smallest rectangle that 
contains all of its strokes. You can determine the origin and size of the bounding 
rectangle, relative to the scribble base, by sending msgScrGetBounds to a scribble 
object. 

You can determine the number of strokes a scribble object has recorded by sending 
msgScrCount to the scribble. The number passed back is the total number of 
strokes, including strokes marked as removed. You normally use msgScrCount to 
set an index for a loop that iterates over every stroke in the scribble. 

Stroke Messages 
The primary purpose of a scribble object is to maintain a collection of stroke 
objects, so it is not surprising that most of the messages clsScribble defines are 
related to the management and manipulation of the strokes. 

You can add a stroke to the end of a scribble's list of strokes by sending 
msgScrAddStroke to the scribble, passing the stroke as an argument. You can also 
copy all of the strokes from one scribble object to another by sending msgScrCat 
to the destination scribble object, passing the source scribble as an argument. 

Deleting a stroke does not destroy or free the stroke data, but simply marks the 
stroke as removed by setting a bit in the stroke data structure. You send 
msgScrD~leteStroke to a scribble object to delete a stroke whose index you 
specifY. You can also delete all strokes within a specified rectangle by sending 
msgScrDeleteStrokeArea to the scribble object. msgScrDeleteStrokeArea 
interprets the rectangle origin and size relative to the scribble base, and marks as 
removed any stroke whose bounding rectangle intersects the area rectangle. 

YOl! can send msgScrClear to delete all strokes in the scribble. Unlike 
msgScrDelete and msgScrDeleteArea, msgScrClear does not simply mark 
the strokes as removed, but destroys the stroke data and frees the memory space 
they used. 

59.5 
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You can find strokes that fall within a specified rectangle by sending msgScrHit to 
a scribble, passing a pointer to a SCR_HIT structure as an argument. You pass in a 
rectangle (relative to the scribble base) and stroke index in the SCR_HIT structure. 
The scribble passes back the index of the first stroke whose bounding rectangle 
intersects the rectangle you pass~d in. 

You can instruct a scribble to render all of its scribble by sending msgScrRender to 
the scribble, passing a pointer to a SCR_RENDER data structure as an argument. 
The SCR_RENDER structure specifies a drawing context, a rectangle, and a range 
of stroke indices. msgScrRender renders the strokes in the window to which the 
drawing context is attached, rendering' only those strokes which fall within the 
spe~ified rectangle (interpreted in L WC) and stroke range. It does not render 
strokes marked as removed. 

If you wish to manipulate an individual stroke, you can send msgScrStrokePtr to 
a scribble, passing a pointer to a SCR_STROKE_PTR structure as an argument. You 
pass in a stroke index in the SCR_STROKE_PTR argument. The scribble passes 
back a pointer to the stroke whose index you passed in. Be careful when you use 
this messageScrStrokePtr, as it generates a pointer to the stroke data, not a copy 
of the stroke. 

Notification Messages 
Clients of scribble objects typically establish a protocol for interacting with 
scribbles, so clsScribble defines a few notification messages to facilitate such 
protocols. For example, clients can send msgScrComplete to a scribble object to 
inform it that there are no more strokes to process. 

Scribble objects send three notification messages to objects that observe the 
scribble. A scribble sends msgScrAddedStroke to observers when the scribble adds 
a stroke to its stroke list. A scribble sends msgScrRemovedStroke to its observers 
when the scribble marks a stroke as removed. Finally, a scribble sends 
msgScrCompleted to observers when the scribble receives msgScrComplete. 

59.6 
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An Xlist is a dynamic array of elements, stored in a heap you associate with the Xlist 
when you create it. Xlists of various types are used throughout the system. The primary 
purpose ofXlists is to pass translated information between translator objects and their 
clients (such as input pads), but it is possible to use Xlists for other purposes. 

Xlist.H defines functions that you use to: 

• Create, modify, and destroy Xlists. 

• Traverse lists, access, and set list element. 

• Filter data from Xlists. 

An Xlist filter converts an Xlist into an Xlist of a different format (see XLFILTER.H 

for an example). 

Concepts 
An Xlist is a data structure that contains of a list of pointers to Xlist elements, a set 
ofXlist flags, and other internal data. The actual organization of an Xlist is 
private; you use the Xlist functions to create and modifY Xlists. 

When a client creates an Xlist, the list and its elements are allocated from a heap 
specified by the client. A client can use this heap to allocate space for the list 
elements (with XlistAlloc; the element flag must be xfHeapAlloc). The data 
allocated from the heap is deallocated when the client frees the Xlist or calls 
XlistFreeData. Clients can allocate other data from the Xlist heap, but it is not 
recommended (it is the client's responsibiltity to free this data). 

Xlist Flags 

Each Xlist has a 32-bit value used for flags. These flags store data about the Xlist. Do 
not confuse these Xlist flags with the element flags that are stored in each Xlist element. 

The flag values flagO through flag15 are used by PenPoint™ (and are described 
below). The flag values flag16 through flag31 can be, used by clients. 

The only flag defined by PenPoint is xflXlistlText, which indicates that the Xlist 
has already been processed through the function XlistlT ext. 

Xlist Elements 

Each Xlist element is defined by the structure XliscELEMENT. The structure 
contains the following fields: 

flags (UI6) element flags. 

type (XTYPE) the type of the data in pData. 
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pData (p _UNKNOWN) a pointer to element data. 

These Xlist element values are explained in detail below. 

~ Xlist Element Flags 60.1.3 

Each Xlist has a set of flags that specifies how the element's data should be treated 
when the list is freed or duplicated. The flags are: 

xfHeapAlloc the element's data was allocated from the Xlist heap. 

xfObject the pData is the UID for an object. Do not duplicate this element. 

xfXlist the element's data is a pointer to another Xlist. 

xfExtracted the element's data is used somewhere else and should not be 
freed when freeing the Xlist. If you set this flag, it is your responsibility to 

free the data. 

The first three flags (xfHeapAlloc, xfObject, and xfXlist) are mutually exclusive. 
Setting more than one of these flags will have unpredictable results. 

Xlist Element Data 60.1.4 

Each Xlist element contains a pointer to data (pData). The type of data is 

specified in the type indicator. Table 60-1 lists the Xlist element types and the 
corresponding pData interpretations. 

Type 

xtNull 

xtBounds 

xtGesture 

xtText 

xtObject 

xtBoundsX 

xtCharAttrs 

xtParaAttrs 

xtTabs 

xtCharPos 

xtTextList 

xt TextListEnd 

xtTextWord 

xtStroke16 

xt TeachData 

xtUID 

xtEmbedObject 

xtExtended 

P_BDATA 

P_GDATA 

P_STRING 

OBJECT 

P_BDATA 

P _Xlist_ CH~ATTRS 

P _Xlist_PARA_ATTRS 

P _Xlist_ TABS 

TEXT_INDEX 

P_WORD_LIST 

NULL 

P _XTEXT _WORD 

P _SP APER_STROKE_DATA 

P _XTEACH_DATA 

UID of a gesture object 

P_TEXT_EMBED_OBJECT 

UID of data object 

labie 60~1 

p~ata refers t@ 

Null element. Used for placeholders and dummy 
elements. 

Bounds data used by clsXGesture and clsXf ext. 

Gesture data used by clsXGesture. 

Text data used by clsXText and the function 
Xlist2TextO. 

Object data. 

Screen relative bounds data. 

Character attributes data used by clsT ext (TXTXlist.H). 

Paragraph attributes data used by cls Text (TXTXlist.H). 

Tabs data used by clsText (TXTXlist.H). 

Character position data. 

Word list data used by handwriting translation. 

End of word list indicator used by clsSPaper. 

Text data used by clsXtext and clsSPaper. 

Stroke data used by clsSPaper. 

Teaching data used by clsXteach; 

A gesture object. 

Embedded text object data used by clsText. 

Extended data. 
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". Xlist Functions 
Table 60-2 lists the Xlist functions and provides a brief description for each one. 

Fundion 

XlistNewO 

XlistFreeO 

XlistGetFlags 0 
XlistSetFlagsO 

XlistMetrics 0 
XlistInsertO 

XlistDelete 0 
Xlist TraverseO 

XlistIndexO 

XlistSetO 

Description 

Creates a new Xlist. 

Frees an Xlist and all its data. 

Passes back the Xlist flags for the Xlist. 

Sets the Xlist Flags. 

Passes back the number of entries and heap Id. 

Create a new element at the index'th location. 

Delete the element at the index'th location. 

Iterates across the list of elements. 

Passes back the current traversal index. 

Stores the copy of the index'th element. 

Passes back a copy of the index'th element. 

Passes back a pointer to the index'th element. 

Allocates some memory from the Xlist heap. 

Releases the data with the given entry. 

Duplicates the contents of one Xlist into another. 

Duplicates the source element, append to the destination. 

Extracts the gestural information from an Xlist. 

60.2 

Table 60-2 
Xlist Functions 

XlistGetO 

XlistGetPtrO 

XlistAllocO 

XlistFreeDataO 

XlistDupO 

XlistDupElementO 

Xlist2GestureO 

Xlist2StringLength 0 
Xlist2StringO 

XlistDumpO 

XlistDumpSetupO 

Passes back the length of the string that Xlist2String will need. 

Extracts the text information from an Xlist. 

Debugging interface for displaying an Xlist in the debug log. 

Sets the Xlist debug log display routine by type. 

Using the Xlist Functions 
Typical clients create Xlists with XlistNewO, add and delete elements with 
XlistlnsertO and XlistDeleteO, access the value of elements through filters or with 
XlistGetO, traverse the elements with XlistTraverseO, and destroy and free all the 
elements with XlistFreeO. 

The other functions, while useful in certain circumstances, are rarely used. These 
functions are described in the PenPoint API Reference and in the file Xlist.H. 
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Creating a New Xlist 

To create a new Xlist, call the function XlistNewO. The function has two 

parameters: 

heap (OS_HEAP _10) the heap from which to allocate the Xlist and its 

elements. 

ppXlist (p _Xlist) a pointer to the Xlist the function creates. 

Inserting an Xlist Element 

To insert an element in an Xlist, call XlistlnsertO. The function has three 

parameters: 

pXlist (p _Xlist) a pointer to the Xlist in which to insert the element. 

Index (UI6) an index to the location where the new element is to be 

inserted. 

pElem (p _Xlist_ELEMENT) a pointer to the Xlist_ELEMENT to insert. 

If the index is greater than the current number of entries, the element is added to 

the end of the Xlist. 

Deleting an Xlist Element 

To delete an Xlist element, call XlistDeleteO. The function has two parameters: 

pXlist (p _Xlist) a pointer to the Xlist from which to delete the element. 

index (UI6) the index of the element to delete. 

XlistDeleteO calls XlistFreeDataO to free the m.emory of the Xlist element 
structure as well as of the data to which the element p~ints. 

Freeing All Elements of an Xlist 

To destroy all of an Xlist's elements and free their memory, call XlistFreeO. The 

message has only one parameter: a P _Xlist pointing to the Xlist whose elements it 
is to free. 

This function traverses the Xlist, frees the data for each element (unless the 

element has xffixtracted set) and frees the elements data structures themselves. 

Traversing an Xlist 

The function XlistTraverseO allows you to iterate across the elements in an Xlist. 

For each element in the Xlist, XlistTraverseO calls a callback function which you 

provide. If the callback routine returns anything but stsOK, XlistTraverseO 

terminates and returns the same status that the callback funtion returns. You can 

use XlistT raverseO to perform nested traversals. 

The XlistTraverse takes three parameters: 

pXlist (p _Xlist) a pointer to the Xlist to traverse. 

pProc (p _XPROC) a pointer to the callback function. 

60.,3.3 
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pUserData (p _UNKNOWN) a pointer to user data that will be passed to the 
callback function. 

The prototype for the the callback function is: 

STATUS (PASCAL *P_XPROC) (P_Xlist pXlist, P_Xlist_ELEMENT pElem, P_UNKNOWN pUserData); 

The parameters are: 

pXlist a pointer to the Xlist being traversed 

pElem a pointer to the current element in the list 

pUserData a pointer to the user data passed to XlistTraverseO. 

GeHirig and SeHing Xlist Elements 
To get an element from an Xlist, call XlistGetO; to set an element in an Xlist, call 

XlistSetO. 

Both messages take three parameters: 

pXlist (p ~ist) a pointer to the Xlist whose element the function should get 
or set. 

index (UI6) the index of the element to get or set. 

pPtr (p _XliscELEMENT) a pointer to an XliscELEMENT structure. 

XlistGetO copies the element from the Xlist to to pPtr, while XlistSetO copies 
pPtr to the Xlist. Remember that an Xlist element is a pointer to some data. 
XlistGetO and XlistSetO copy pointers to data, but they do not make copies of 
the data itself. 

If the index is greater than the number of elements in the list, XlistGetO will get 
the last element in the list and XlistSetO will store the last element in the list. 

XlistSetO replaces the existing element specified by the index. If you want to add a 
new element, use XlistlnsertO. 

60.3.6 





Chapter 61 / Using Gesture 
Windows 

Introduction 
clsGWin (Gesture Window) inherits from clsWin. clsGWin adds some special 
functionality to the standard window input handling capabilities described in 
Chapter 53 (Input Subsystem API). The various clsGWin subclasses use this 
functionality to interpret pen input as gestures. Many of the PenPoint™ 
Windows and Graphics and VI Toolkit classes inherit from clsGWin. 

You will very rarely need to use a clsGWin instance directly, or subclass it. In most 
cases where you want to capture gestural input from the screen, you can use a 
standard VI Toolkit class. 

clsGWin also implements the Quick Help interface. This interface lets you specify 
a resource ID for each of the VI Toolkit components the user interface for your 
application. Whenever the Quick Help gesture? is drawn over an element that 
inherits from clsGWin, the Quick Help manager uses the resource ID that is 
stored in the clsGWin object's helpID field to locate the help text resource to 
display. 

A clsGWin object is able to receive pen input, test to see if it is a gesture, and if a 
gesture is recognized send msgGWinGesture to clients. msgGWinGesture has a 
pArgs data structure GWIN_GESTURE that describes what gesture has been entered 
by the user, as well as some state information about the size (bounds) of the glyph 
that the user has made, and the x-y coordinate of the gesture hotspot. The 
frontmost window containing the hotspot is typically the target of the gesture. 

A clsGWin object automtically creates a clsScribble object whenever it receives 
pen input. 

clsGWin implements a lightweight window that automatically interprets input as 
gestures. When it receives input, a clsGWin object collects the strokes in a 
scribble. When the input event is terminated, the gesture window creates an 
clsXGesture translator and passes the scribble data to it. The gesture window then 
reports the translator results to the relevent client code. 

Gesture Window Messages 
Table 61-1 summarizes the messages clsGWin defines. 

eL2 
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MessQge pArgs 

msgNewDefaults P_GWIN_NEW 

msgNew P_GWIN_NEW 

msgGWinGetStyle P _ GWIN_STYLE 

msgGWinSetStyle P _ GWIN_STYLE 

msgGWinSetHelpId U32 

msgGWinGetHelpId P_U32 

msgGWinGet Translator P_OBJECT 

msgGWinSet Translator P_OBJECT 

msgGWinTransformGesture P _GWIN_GESTURE 

msgGWinTransformXList P_XLIST 

msgGWinAbort pNull 

msgGWinBadGesture P_GWIN_GESTURE 

msgGWinHelp pNull 

msgGWinForwardGesture P _ GWIN_ GESTURE 

msgGWinForwardedGesture P_GWIN_GESTURE 

msgGWinForwardKey P _INPUT_EVENT 

msgGWinForwardedKey P _INPUT _EVENT 

msgGWinIsComplete P _ GWIN_ GESTURE 

msgGWinGestureDone P _ GWIN_ GESTURE 

msgGWinStroke P _INPUT_EVENT 

msgGWinTranslator P_OBJECT 

msgGWinComplete pNull 

msgGWinXList P_XLIST 

msgGWinGesture P _GWIN_GESTURE 

msgGWinKey P _INPUT_EVENT 

msgGWinBadKey P _INPUT_EVENT 

Description 

Table 61-1 

clsGWin ME~SSC:aaE~S 

Initializes the GWIN_NEW structure to default 
values. 

Creates and initializes a new instance. 

Returns the current style. 

Sets the style settings. 

Sets the gesture windows helpId for quick help. 

Returns the gesture window's helpId. 

Returns the gesture window's translator object. 

Sets the translator object and returns the previous one. 

Transforms gesture information into local window 
coordinates. 

Transforms xlist information to local window coordinates. 

Stop processing a gesture. 

Displays feedback for unrecognized and unknown 
gestures. 

Displays quick help for the gesture window. 

Instructs the gesture window to forward a gesture to 
parent windows. 

Gesture window sends this message to parent window 
in response to msgGWinForwardGesture. 

Instructs the gesture window to forward a keyboard 
event to parent windows. 

Gesture window sends this message to parent window 
in response to msgGWinForwardKey. 

Determine whether there are more gestures to process. 

Sent to indicate the end of a gesture. 

Self-sent to process a pen stroke received froIrl'the 
input system. 

Self-sent to retrieve the translator used to gather and 
translate strokes. 

Self-sent to process a gesture, typically in response to 
msgGWinForwardedGesture. 

Self-sent to process an xlist. 

Self-sent to process a gesture. 

Self-sent to process a key input event, typically in 
response to msgGWinForwardedKey. 

Self-sent to allow a subclass to 
handle bad keys. 
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APP _ACTIVATE_CHILD structure, 161 
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main window, 504 
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menu bar, 363 
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printing, 302 
root container, 187 
standard, menus, 363 
tab, 182 
title, 163 
TkDemo, 432-433 
writers overview, 71-73, 212-213 
see also Application directory; 

Application Framework; 
Application monitor 

Application class, 69,82,157-171 
advanced messages, 171 
clsApp messages, 157-161 
defined,67 
document hierarchy messages, 

161-163 
document window messages, 163 
efficiency, 85 
embedded documents, 77 
getting and setting, 181 
initialization routine, 96, 97-99 
instance of, 67, 92 
life cycle, 95-99 

deinstalling application, 99 
installing application, 96-99 

messages, 157-161 
received by, 99 

observing system preferences, 170 
processes, 90-91 
standard application menus, 163-170 
state diagram, 95 
states, 96 
see also clsApp 

Application directory, 177 
attributes, 180-182 

many, 182-183 

flags, 180 
global sequence number, 179 
handle, 177 

creating, 179 
destroying, 179 

Application directory handle class, 
70,177-184 

counting embedded documents, 183 
creating directory handle, 179 
destroying directory handle, 179 
directory attributes, 180-182 
directory global sequence number, 179 
documents name, 183 
setting a tab, 183-184 
using clsAppDir, 177-178 
see also clsAppDirHandle 

Application Framework 
application instance and, 82 
classes, 68-70 

hierarchy, 71 
defined,67 
document process and, 89-90 
framesand,504-505 
messages, 71-73 
Notebook,68 

User Interface, 75 
overview, 68 
printing and, 136 

Application manager class, 69, 145-150 
activating application instance, 148 
creating new document, 148 
deleting application instances, 149 
installing new class, 146-147 
metrics, 145-146 

getting for class, 149 
moving/ copying application 

instance, 148-149 
observer messages, 150 
see also clsAppMgr 

Application-modal note, 487 
system-modal note vs., 490 

Application monitor, 151 
getting metrics, 153 
in installation, 151-152 
other functions for, 152 
for stationary, accessories, help, 152 

Application monitor class, 69, 151-155 
concepts, 151-152 
messages, 152-153 

using, 153-154 
subclassing, 155 
see also clsAppMonitor 

Application window 
changing style of, 196 
closing, 196 
metrics of, 196-197 
opening, 196 
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Application window class, 195-197 
see also clsApp Win 

AppMainO function, 72 
document activation and, 102, 105 

AppMain routine, 97 

APP _METRICS structure, 161-162 

APP_MGR_ACTIVATE structure, 148 

APP_MGR_CREATE structure, 148 

APP _MG~DELETE structure, 149 

APP _MGR_METRICS structure, 
146-147, 149 

APP _MGR_MOVE_COPY 

structure, 148-149 

APP _MG~NEW structure, 97 

AppMonitorMainO function, 72, 97, 151 
in installation, 99 

appProcess parameter, 96 

APP_SET_PRIORITY structure, 171 

APP _WIN_METRICS structure, 196-197 

APP _ WIN_NEW _ONLY structure, 196 

Arc, 271 

argc parameter, 96 

Argument data, 14 
modifying, 17 

argv parameter, 96 

Background colors, 274 
graphic state element, 278 
painting, 376 
palette colors, 295 
RGB color values, 295 

backgroundlnk,376 

Baseline alignment, 387-388 

Bezier curve, 271 

Binding, 210 

Bitmap, 329-331 
creating, 330 
images, 263 

allocating,258 
fonts and, 314 

messages, 329-330 
modifying,330 
notifications, 331 
pictures, 524-525 
tags, 330 
using,330 

BITMAP_NEW structure, 330 

BORDE~BACKGROUND structure, 377 

BORDER_NEW structure, 373 
styles, 373-375 

Border rectangle region, 379 

Borders, 361 
adjusting, 505 
geometry, 379-380 

outer offsets, 380 
subclassing clsBorder and, 380 

toolkit ancestors and, 370 
see also Border windows 

BORDER_STYLE structure, 373 

Border windows, 371-380 
bsUnitsLayout measurement, 375 
creating, 373-375 
geometry, 379-380 
layout, 378 
messages for, 371-373 
painting,375-377 
propagating/notifying visuals and, 378 
regions of, 379 
resizing, dragging, topping, 377 
sample, 371 
visuals of, 376 
see also clsBorder 

Bounding box, 397 

Bounds, 232 
accumulation, 270-271 

defined,269 
client interface to layout, 249 
DC, 256-257 
scribble, 607 
setting, 234 

bsUnitsLayout units, 375 

Buf field, 14 

Built-in rules, 600-601 
defined, 600 

Button definition, 495 

BUTTON_METRICS structure, 423 

BUTTON_NEW _ONLY structure, 419 

Buttons, 417-424 
choice component, 362 
command, 495 
creating, 354, 419-420, 421 

many, 422 
defaults, 419 
kinds of, 418 
manager, 423 
messages, 417-418 
notification, 420-421 

advanced techniques, 423-424 
unwelcome, 421 

painting, 422 
preview messages, 362 
sample, 417 
showDirty control, 422 
styles of, 418, 419-420 
value, 422 
see also clsButton; Icons; Menu 

buttons; Pop-up choices; 
Reference buttons 

BUTTON_STYLE, 419 
styles, 419-420 

Button table, 236 

Cached image, 273-274, 299-301 
creating, 300 
defined, 299 
drawing, 300-301 
hot spot, 273, 300 
image devices vs., 301 
invalidating, 301 
mask, 300, 301 
related classes, 301 

Callback function, 273 
sampled images and, 299 

Canvas, 215 

Capabilities, object, 25-29 
changing capability, 29 
checking capability, 29 
creation capabilities, 28 
creation notification, 28 
flags, 25 
freeing capability, 26 
inheritance capability, 27 
mutation capability, 28 
ObjectCallO capability, 26 
ObjectSendO capability, 26 
observable capability, 27 
owner capability, 26 
scavenging capability, 27 

Cap argument, 24 
changing capabilities and, 29 
OBJECT_NEW _ structure, 47 

Changing capability, 29 

Character 
metrics, 310 
positions, 416 
widths, 309-310 

Check gesture 
handling,169-170 
processing, 517-521 

card client activity, 519-520 
dimmed controls, 521 
mixed attributes, 520 
multiple card types, 520 
multiple option sheets, 521 
nested components, 521 
run-through,517-519 
selection interaction, 521 

Checking capability, 29 

Child windows, 216 
altering, 246 
labels and, 415-416 
layout, 415-416 
painting, 416 
toolkit tables, creating, 434 

ChkO macros, 24 

Choice, 427, 442-444 
component buttons, 362 
creating, 352-353, 443 
management, 439-440 

selection, 440 



manager, 443 
messages, 443 
notification, 443 
value, 443-444 

CHOICE_NEW structure, 443, 444 

Chord figure, 272 

CWignO macro, 393 

C language code file, 31 

Classes, 5 
application, 82, 86-87 

clsAppMgr and, 85 
container, 185-188 
inheritance of, 86 
initialization routine, 96, 97-99 
life cycle of, 95-99 
processes of, 90-91 
state diagram, 95 
states of, 96 
summary, 87 

Application Framework, 68-70 
hierarchy, 71 

class's, getting, 55 
compiling,47 
components, 76 
creating, 6, 31-48 

ancestor calls and, 36-37 
design considerations, 33 
header file and, 36 
installing and, 47-48 
instance data and, 34-35 
methods for, 37-41 
method table and, 41-46 
objects and, 34 
overview, 31-33 
reasons for, 31 

defined, 5 
getting information about, 54-56 
handwriting 

capture, 551 
translation, 552-553 

implementation of, 32 
installing,47-48 

new, 146-147 
summary of, 33 

keys and, 24 
layout, 381-398 
linking,47 
manager, 423, 439-440 
metaclasses, 84-85 
method tables, 119 
object 

confirming, 54 
getting,55 

parts of, 31-32 
predefined, 83. 

with clsAppMgr, 85 
return values and, 14 
simple, 82-84 
UI Toolkit, 357-360 

inheriting from clsControl, 359 
kinds of, 361 

not inheriting from clsControl, 358 
outline of, 360 

CLASS_INFO array, 44-45 
defined,42 
entry fields, 45 

Class initialization routine, 47-48 

Class Manager 
capabilities and, 25-29 
concepts, 9-29 
creating new objects and, 15-18 
document process and, 90 
handling message status and, 18-19 
identifiers, 9-13 
instance data, 34 
memory protection and, 34 
message-sending macros, 23-24 
method entry points and, 37 
method invocation, 35 
method table and, 41-42 
observable objects and, 78 
overview, 6 
passing messages with, 33 
repaint process and, 242-243 
scavenging and, 60 
sending messages, 13-15 

other ways for, 19-22 
using keys and, 24-25 

CLASS_NEW_ONLY structure, 47-48 
contents, 47-48 

CLASS_NEW structure, 47 

CLASS_ONLY_NEW structure, 146 

Class value, 55 

ClExtendO macro, 393 

Client window, 92 
closing document and, 109 
creating, for application frame, 

212-213 
document termination and, 112 
frame layout and, 501 
positioning scroll window, 461 

Clipping, 219-221, 235 
children, 221 

unclipped, 236 
disadvantage of, 220 
local, 269, 270 
messages, 283 
on image, 219 
overriding, 220 
rectangles, 338 
region, 219-220 

defined,235 
sharing parent's, 221 
window, 220 

siblings, 221 
window, 236 

Close box, 507 

Closed figures, 271-272 
drawing,294 
messages, 283-284 
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Closing 
application window, 196 
documents, 109-110 

clsApp, 6, 31, 69 
Application Framework messages, 71 
default behavior, 166 
document activation and, 105, 106 
document object and, 92 
header file, 160-161 
menu button, 163-164 

tags and, 144 
messages, 157-161 

advanced, 171 
Application Framework, 161 
class, 157 
document attributes, 158 
document hierarchy, 158, 161-163 
document life cycle, 157-158 
document window, 159, 163 
observer, 160 

printing, 160 ~ 
standard application menu, ~z: 

159-160,163-170 ... 
msgAppAbout, 168 
msgAppActivate, 113 
msgAppClose, 73 
msgAppCopySel, 168 
msgAppInit, 72 
msgAppMoveSel, 168 
msgAppPrint, 167 
msgAppPrintSetup, 167 
msgAppRevert, 168 
msgAppSave, III 
msgAppSearch, 168 
msgAppSend, 167 
msgAppSpell, 167-168 
msgFree and, 110-111 
msgInit and, 72, 104 
msgResReadObject and, 113-114 
msgRestore and, 73, 113 
msgSave and, 73, 112 
option sheets for printing and, 138 
overview, 86 
in removing frame decorations, 

140-141 
in requesting move or copy, 120 
standard application menus 

and,504-505 
see also Application class 

clsAppDir, 177 
messages, 178 
using,177-178 
see also Application directory 

handle class .. 
clsAppDirHandle, 70 

see also Application directory 
handle class 

clsAppMgr, 69 
application classes and, 87 
function of, 86 
initialization routine and, 97-99 
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instance of, 82 
messages, 145, 146 
metrics and, 145 
msgFree routine, 99 
predefined classes with, 85 
see also Application manager class 

clsAppMonitor, 69,151 
for loading and unloading help, 154 
for loading and unloading 

stationary, 153-154 
messages, 152-153 

descendent modified, 153 
handling, 155 
instance, 152-153 
using, 153-154 

misc directory and, 154 
monitor installation and, 151-152 
overriding default behavior, 152 
subclassing, 155 
see also Application monitor class 

clsApp Win, 118 
messages, 195 

using, 195-197 
'see also Application window class 

clsBitmap, 301, 329, 525 
messages, 329-330 

notification, 331 

clsB~rder, 361, 370 
custom backgrounds and, 377 
descendants and colors and, 376 
flags, 373-375 
frames and, 501-502 
label classes and, 413 
messages, 371-373 

attribute, 371-372 
border geometry, 372 
class, 371 
rendering,372 
subclass responsibility, 373 

painting 
background, 376 
border, 375 
foreground,376 

sub classing, 380 
see also Borders; Border windows 

clsButton, 352, 354 
controls support, 419 
messages, 417-418 
msgBorderGetForegroundRGB 

and,422 
msgControlAcceptPreview and, 400 
previewing messages, 423 

response to, 424 
see also Buttons .. ' 

clsCalcApp, 86 

clsChoice, 352-353, 442 
choice management and, 439, 443 
messages, 443 
notification, 443 
value, 444 

clsChoiceMgr, 439 
choice value and, 444 
messages, 440 

clsClass, 5, 6 
application classes and, 87 

initialization routine, 98-99 
classes relationship to, 82-84 
class installation and, 33, 47-48 
metaclass and, 85 
purpose of, 82 
in system process, 82-84 

clsCloseBox, 507 

clsCommandBar, 508 

clsContainerApp, 185, 186 

clsControl, 399 
button notification and, 420 
control enable and, 404 
dirty controls and, 403 
in filing controls, 399 
gesture handling and, 369 
label notification and, 414 
message dispatching and, 399-400 
messages, 401-402 
msgGWinGesture and, 408 
previewing and, 406-407 
subclasses values of, 403 
UI Toolkit classes inheriting 

from, 359 
UI Toolkit classes not inheriting 

from, 358 
xgs 1 Tap gesture and, 408 
see also Controls 

clsCounter, 509 

clsCustomLayout, 196,353-354 
aligning edges and, 393 
clsFrame and, 389 
function, 361, 381 
layout constraints, 392 

specifying, 390-391 
layout loop and, 397 
layout of adjacent windows by, 394 
messages, 390 
shrink-wrap and, 395 
window layout and, 382 
see also Custom layout 

clsDateField,486 

clsDrwCtx,211 
storing graphic states and, 277 

clsEmbeddedWin, 69, 117 
clsApp Win comparison, 118 
in creating embedded window, 190 
default behavior, 118 
descendants of, 118 
getting exact pen location and, 123 
identifying selection and, 120 
inheriting from, 118 
message intercepts, 127 
messages, 118-119, 189 

in move and copy operations, 
191-192 

protocol, 121 
move and copy, 119 

Tic-T ac-T oe application and, 123 
translations, 119 
UI Toolkit and, 370 
using, 189-193 
see also Embedded window class 

clsField, 356, 475 
messages, 476-477 

clsFileSystem, 10 

clsFixedField, 486 

clsFontlnstallMgr, 441 

clsFontListBox, 463, 473 

clsF rame, 112 
creating close box and, 507 
filing state and, 503 
frame layout and, 501 
messages, 499 
modifying frame and, 500 
page number creation and, 509 
shrink-wrap and, 395 
tab bars and, 508 
see also Frames 

clsGotoButton, 118 

clsGrabBox, 528 
messages, 529 

clsGWin, 368-370, 552, 617 
clsScribble object, 617 
Help gesture and, 370 
help ID field, 617 
message previewing and, 407 
messages, 617-618 
xgsQuestion gesture and, 408 
see also Gesture windows 

clsHello Win, 238 

clslcon 
bitmap picture and, 524-525 
messages, 523 
painting and, 525 
pixelmap picture and, 525 
see also Icons 

clslmgDev, 210, 255 
creating imaging device and, 256 
landscape and portrait mode and, 262 
memory allocation and, 258 

clslnput, 567 

clslnputApp, 561 

clslntegerField, 486 

clsln Win, 560 

clsIP, 552 
clsSPaper general facility, 590 
messages, 585-586 
using, 585-588 

creating insertion pad, 586-587 
deleting insertion pad, 587 
displaying insertion pad, 587 



translator object, 587-588 
Xlist data, 588 

clsLabel, 400 
child windows and, 415 
decoration drawing and, 413 
dirty controls and, 403 
field support and, 416 
function, 409 
icon layout and, 525 
messages, 410 
notification, 414 
painting and, 415 
see also Labels 

clsList, 83-84 

clsListBox, 463 
entries and, 465-466 
gestures and, 468 
messages, 449, 463-464 
painting and, 468-469 
scrolling and, 466 
see also List boxes 

clsManager, 439 

clsMark, 69, 129 
embedded window marks and, 118 
instance (mark), 129 
link messages, 134 
messages 

class, 199 
holders send to marks, 199 
marks sent to 

components, 199-200 
messages sent to components, 200 
sent internally, 200 

protocol, 133 
see also Marks class 

clsMenu, 5,445 
creating menus and, 447-448 
displaying menu and, 448 
messages, 447 
see also Menus 

clsMenuButton, 363, 445 
messages, 445 

clsModalFilter, 488 

clsMoveCopyIcon, 125 

clsMyView, 517-519 

clsNBApp, 186-187 

clsNote, 488 
argument structure, 15-16 
creating new instance of, 18 
filter, 490-491 
label creation, 489 
message handling status and, 18 
messages, 488 
painting and, 492 
see also Notes· 

clsObject, 5-6 
application classes and, 87 
clsClass and, 82 
cls View and, 174 

method tables and, 42 
msgCopy and, 49-50 
msgFree and, 59 
msgFreeOK and, 58 
object/class information messages 

and,54 
saving/ restoring data and, 77 
savinglrestoring instance data and, 35 
in system process, 82-84 
see also Objects 

clsOption, 508, 511 
card destruction and, 516 
command sheets and, 522 
indicating mixed attributes and, 520 
messages, 512-5 13 

dsOptionTable, 521 

clsPageN um, 509 

clsPicSeg, 270, 279, 317 
grafics and, 319-320 
graphics applications and, 323-326 
hit testing and, 325 
messages, 317-318 

drawing, 319 
text attributes, 321 
see also Picture segment class 

dsPixDev, 210, 266 

dsPopupChoice, 450 
messages, 450, 451 

dsPrint, 140 

dsPrLayout, 139 

clsProgressBar, 531 
messages, 535 

inherited, 540 
metrics, 532 
see also Progress bar 

clsResFile, 70 
msgNewand, 111, 113 
saving and restoring data, 77 

clsRootContainerApp, 185, 186 
concepts, 187 
messages, 187 

dsScribble, 552,607 
messages, 608 

clsScrollbar, 453 

clsScrollWin, 457 
creating scrollwin and, 458 
messages, 458 
option card layout and, 515 
scrollwin layout and, 460-461 

clsSelChoiceMgr, 439 
messages, 440 

clsSelection, 128 

clsShadow, 509 

clsSPaper, 552, 589-596 
creating subclass, 593 

instance of, 593-594 
facilities, 590-592 

examples, 591-592 
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functions, 589 
input flags, 594 
messages, 589-590 
parsing Xlist data, 592 
rendering translated text, 592 
subclassing, 592-593 
subclass instance, 593-594 
translator, 595-596 

clsSrollWin, 243 

clsStringListBox, 463, 470 
destroying button window and, 472 
messages, 470 
painting and, 473 
providing entries and, 471 

clsSysDc,285 

clsSysDrwCtx, 210-211, 235, 267 
colors and, 295 
in coordinate system 

transformations, 270 
drawing context features and, 269 
fill areas and, 292 
hit detection and, 270 
messages, 281-284 

drawing, 319 
picture segments and, 319 
raster operation and, 292-293 
sampled images and, 272 
in sending window messages, 289 
see also Drawing context (DC) 

dsTabBar, 223, 508 
subclasses of clsTkTable and, 442 

clsTabButton, 220, 221 

clsTableLayout, 353, 381 
Calc's positioning of child window 

using, 388 
control enable and, 450 
function, 361, 383 
layout loop and, 397 
messages, 384 
table window constraints, 386-387 
toolkit table buttons and, 425 
window layout and, 382 
see also Table layout 

clsText, 105 

clsTextField,486 

clsTextView,517-519 

clsTiff,331-333 
messages, 331 
TIFF object creation and, 332 

clsTkTable, 352, 425 
changing defaults and, 434 
creating buttons with, 422 
creating child windows and, 434 
creating toolkit tables and, 428, 430 
descendants, 362 
flags, 435 
function, 425 
manager field, 438 
messages, 427 
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notification, 438 
painting and, 436-437 
response to button previewing 

messages, 424 
specifYing item class and, 435 
subclasses of, 442 
table layout and, 437 
see also Toolkit tables 

clsToggleTable, 442 

clsTrack,527 
clsGrabBox and, 528 
messages, 527 

cls Transfer, 119 

clsTttView, 125 

clsView, 69, 118, 552 
concepts, 173 
creating new view and, 174 
messages, 173 
subclassing, 175 
view filing and, 174 
see also View class 

clsWin, 5 
behavior, 211 
default repainting behavior, 222 
input and, 228 
inserting window and, 233 
layout policies and, 361 
low-level pen input and, 558 
messages, 230-231 

drawing contexts and, 284 
moving/resizing windows and, 247 
msgSave and, 112 
procedures for instances of, 217-218 
self-sending messages, 216, 226 
structures, 227-229 
subclasses, 209 

custom, 215 
subclassing,326 
see also Window class 

clsWinDev, 209, 210, 217 
messages, 255 
printers, 301 
root window, 255 
see also Window device classes 

clsXfer protocol, 121, 122 
Tic-T ac-T oe application and, 126 

clsXGesture, 553 

clsXlate messages, 604-605 

clsXTest, 553 

clsXtract, 551,553 
function, 552 
translation classes and, 598 

c1sXW ord, 553 

Colors, 269, 274, 295-296 
border window, 376 
compatibility of, 295-296 
inverting, 295 

palette, 295 
hardware-dependent, 274, 295 

planes and, 296 
RBG values, 274, 295 
rendering, 299 

Command bars, 428 
notes with, 491 

Command sheets, 521-522 
creating, 522 

Compiling, method tables, 45-46 

Component classes, 76 
saving/restoring data and, 77 

Component (mark), 130 
ancestor, 201 
parent, 201 
UUID and UID, 203 
validating, 201 

Component objects, 92 

Components 
application, 76-77, 349 
decoration window, 497 
field, creation, 480-481 
frame, 497 
laying out, 349 
nested, 362-363 

how menus work and, 363 
option sheets, 521 

UI,349 
UI Toolkit, 350 

filed representation and, 364-365 
filing,365 
nested, 362-363 

Connections notebook, 96 

Constraints 
custom layout, 392 

alignment, 393 
flags, 395 
four child window, 391 
specifYing,390-391 
types of, 392 

shrink-wrap and, 395-396 
relative window, 396 
value, 396 

table layout, 386-387 

Container application classes, 185-188 
contents page and, 188 
hierarchy, 186 
reference document and, 188 
root, 186-188 
see also Embedded document 

CONTROL_ENABLE structure, 404-405 

CONTROL_METRICS structure, 402 

CONTROL_PROVIDE_ENABLE structure, 
405,449-450 

Controls, 399-408 
creating, 402-403 
default,403 
dirty,403 

enable, 404-405 
dynamic, 405 
evaluating,404-405 
protocol, 449 

filing,399 
gesture notification and, 408 
how to use, 399 
inactive, 404 
internal notification and, 405-408 
message dispatching and, 399-400 
messages, 401-402 

previewing stage and, 400 
sent in response to events, 407 

nesting of, 363 
presentation and interaction behavior 

of,400 
sent in response to events, 407 
style of, 402 

fields, 402 
values of, 403 
see also clsControl 

CONTROL_STYLE structure, 402 

Coordinates 
drawing, 286-289 

defaults, 287 
resetting LUC, 288 
rotation, 288 
scale, 288 
transformation matrices, 289 
translation, 288 
units, 287 
world coordinates, 288-289 

grafics, 320 
integral, 270 
rounding error, 269 
unit size of, 270 

Coordinate system, 265-266, 478 
conversion messages, 283 
layout classes, 382 
logical unit coordinates 

(LUC), 267-268 
logical window coordinates 

(LWC),267-268 
transformations, 268 

Copy icon, 120, 125 
presenting, 124-125 

Copying 
data, steps for, 119-120 
between embedded windows, 118-119 
embedded windows, 191-193 
mark,203 
objects, 49-50 
picture segments, 326-327 
pixels, 259-260 

Copy protocol, 119-123 
copying data, 122-123 
data type determination, 121 
destination by user, 120 
destination in file system, 122 
destination to copy, 121 



getting exact pen location, 123 
identifying selection, 120 
OK copy, 121-122 
reasons for using, 119 
requesting copy, 120 

Corner radius scaling, 339-340 

createDataObject argument, 174 

CreatelnsertWindowO function, 556 

Creating 
application directory handle, 170 
application main.window, 504 
bitmap, 330 
border windows, 373-375 
buttons, 354, 419-420, 421 

many, 422 
cached images, 300 
choice, 352-353, 443 
classes, 6, 31-48 
client window, 212-213 
close box, 507 
clsSPaper subclass, 593 

instance of, 593-594 
command sheets, 522 
control, 402-403 
custom layout, 353-354 

window, 390-395 
DC, 285 
documents, 102, 148 
embedded application, 196 
embedded window, 190 
field, 477-479 
font list boxes, 473 
frames, 500 
header file, 36 
icons, 524-525 
imaging device, 256 
insertion pads, 586-587 
IP window, 556-557 
marks,133 
menu bar, 353 
menu buttons, 446-447 
menus, 447-448 
methods, 37-41 
method tables, 41-46 
notes, 488-490 
objects, 15-18,34 

with default values, 18 
option sheets, 514 
picture segment, 318-319, 322 
pop-up choices, 451 
progress bar, 535 
scribbles object, 609 
scrollwin, 458-459 
shadows, 509 
string list boxes, 470-471 
submenus, 448 
tab bars, 508 
tabular window layout, 353 
TIFF object, 332 
title bar, 507 
tokens, 200 

toolkit table, 428-435 
child windows, 434 

translator, 605 
window, 212 

size and position, 232 
style flags, 232 

Xlist, 614 

Creation capability, 28 

Creation notification, 28 

CSTM_LAYOUT_CHILD_SPEC 

structure, 391 

CSTM_LAYOUT _DIMENSION 

structure, 391-392 
alignment constraints and, 393 
value and, 396 

CstmLayoutSpecInit, 396 

ctx parameter, 35 
defined, 38-39 
ObjectCallAncestorO and, 36 

Custom layout, 389-390 
creating, 353-354, 390-395 

aligning width/height dimensions, 
393-394 

alignment constraints, 393 
constraint flags, 395 
constraints, 392 
dimensions, 391-392 
four child window constraints, 391 
specifying constraints, 390-391 

dimensions, 391-392 
initialization, 396 . 
sample, 389 
see also clsCustomLayout 

Deactivating fields, 481-482 

Debugging windows, 252 

DEBUG, warning macro, 22 

Decoration window components, 497 

Default values, 17 
changing, 18 

#define, NewFields, 16 

Definition file, method table, 41 
creating,42-45 

Deinstalling, applications, 99 

Deleting 
documents, 115 
insertion pads, 587 
tokens, 201 
Xlist element, 614 

Destroying 
application directory handle, 179 
embedded window, 190 
image device, 262 
notes, 492 
option card, 516 
string list boxes, 472 
TIFF file, 333 

trackers, 528 
window, 218 

devCode, 563 
defined,569 
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in INPUT_EVENT structure, 567 

Device drivers, 567 
INPUT_EVENT structure and, 567-568 
pen event codes, 568 

Device-independent RGB method, 274 

Devices. see Image device; Windowing 
device 

Dialogs, system and application, 493 

Directories, 89 
document component, 93 
see also Application directory 

Displaying 
captured scribbles, 557-558 
insertion pads, 587 

DLL file, 33, 47 

DLLMainO routine, 33, 47 
UI Toolkit programming and, 366 

Document hierarchy messages, 161-163 
application's name, 163 
application's title, 163 
document information, 161-162 
document links, 161 
embedded documents, 161 
hot mode, 162 
renaming document, 162 

Document menu, 165 
MiniT ext, 363 
Print command, 139 
Print Setup button, 138 

Documents, 82, 87-92 
activating, 102-107 

main in, 102-103 
msgAppActivate in, 105-107 
msgAppInit in, 105-107 
msgAppMgrActivate in, 103 
msgInit in, 104 

active, 87 
closing, 109-110 
creating, 102, 148 
defined,67 
deleting, 115 
directories, 89 
embedded,67,117-128 

counting, 183 
directory, 89 
getting and setting number 

of, 181-182 
printing, 136-137 
traversal and, 129 

embedding, 77 
file system and, 88-89 
global sequence number, 178 
life cycles, 100-115 
as objects, 92 
with objects and frames, 107 
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open,67 
process, 109 

opening, 107-109 
paginating, 137 
parts of, 92-93 
printing, 135-136 

repainting and, 222-223 
as processes, 89-91 
reactivating, 113-115 
renaming, 162 
saved, 78-79 
screen information and, 87-88 
sequence number, 178 
state diagram, 100 
states of, 100 

transitions, 101 
terminating, 110-113 

Document window messages, 163 

Dragging, 377 

Drag handle; 453 

Drawing 
box, 287 
cached images, 300-301 
cOQrdinates, 286-289 
with a drawing context, 286 
dynamic, 293 
line, 337-338 
on image device, 259 
operations, 293-294 

closed figures, 294 
filling window, 294 
open figures, 293 

in picture segments, 322 
other objects, 323 

sampled image, 298 
text, 302, 311-312 
trackers, 528 
in window, 236 

Drawing context (DC), 209, 211, 266 
binding, 266 
bound to window, 210 
class, 281-290 
clsHello Win, 238 
color, 295-296 
creating, 285 
default state, 285 
defined, 266 
destination rectangle, 273 
drawing coordinates, 286-289 
drawing operations, 266, 293-294 
drawing with, 286 
encoding attribute, 277 
features, 269-270 

bounds accumulation, 
269,270-271 

color, 269, 274 
figure drawing operations, 

269,271-272 
graphic state, 270, 277-278 
hhderection, 269, 270 
local clipping, 269, 270 

picture segments, 279 
sampled images, 269, 272-274 
text operations, 269, 275-276 

graphic state, 266, 290-293 
in handling low-level pen input, 558 
image mask, 273 
ImagePoint font support, 302-315 
messages, 281-284 

associating DCs with windows, 281 
class, 281 
clipping and hit detection, 283 
cls Win messages and, 284 
coordinate conversion, 283 
drawing operation, 283-284 
graphic state, 281 
hardware-dependent color, 282 
matrix manipulation, 282 
RGB color, 282 
text interface, 284 

msgWinDevBindPixelmap, 257 
printing, 301-302 
for rendering visual 

feedback, 591-592 
sampled images, 297-301 
scaling fonts and, 310 
state, 320-321 

not stored, 321 
paint, 320-321 
picture segment storage, 321 

system, 210, 267 
text and, 302 
unit size, 270 
when to create, 286 
window messages to, 289-290 
window repaint and, 237-238 
see also clsDrwCtx; clsSysDrwCtx 

DrawingPaper application, 317 

Dynamic drawing, 293 

Dynamic UIDs, 9, 10 

Editing 
grafics, 324 
picture segment, 324 

Edit menu, 165 
Copy command, 120 
Move command, 120 

Ellipse figure, 272 
drawing, 341 

Embedded application, 77, 195 
creating, 196 

Embedded document, 67, 117-128 
activating, 161 
counting, 183 
directory, 89 
embedded window concepts, 117-118 

moving and copying 
between, 118-119 

gestures and, 128 

getting and setting number 
of,181-182 

intercepted messages and, 127 
managing, 161 
move/copy protocol and, 119-123 
moving in Tic-T ac-T oe and, 123-127 
printing, 136-137 

situations for, 136 
selection and, 128 
traversal and, 129 
see also Container application classes 

Embedded Printing card, 136 

Embedded window, 117 
child, 193 
concepts, 117-118 

clsEmbeddedWin decendants, 118 
marking support, 118 

copying, 191-193 
between, 118-119 

creating, 190 
destroying, 190 
examples, 117 
gestures, 127 
metrics, 190 
moving, 191-193 

between, 118-119 
protocol, 122 
style of, 190-191 
toolkit ancestors and, 370 
UUID,193 

Embedded window class, 69, 189-193 
see also clsEmbeddedWin 

EMBEDDED_ WIN_EXTRACT_CHILD 

structure, 193 

EMBEDDED_ WIN_GET_DEST 

structure, 193 

EMBEDDED_ WIN_INSERT_CHILD 

structure, 193 

EMBEDDED_ WIN_METRICS structure, 190 

EMBEDDED_ WIN_MOVE_COPY_OK 

structure, 192 

EMBEDDED _ WIN_MOVE_COPY 

structure, 191-192 

EMBEDDED_ WIN_NEW _ONLY 

structure, 190 

EMBEDDED_ WIN_STYLE 

structure, 190-191 

Embedding documents, 77 

Ems, 308, 309 

Encoding 
character, 277 
font, 307 

field,312 
run-length, 298 
universal standard, 312 

Entries 
list box, 465 

defined,464 



inserting and removing, 467 
supplying, 465-467 

Entry points 
for application process, 96-97 
for document activation, 102 
for methods, 37 

Episodic layout, window, 225 

Error-checking macros, 23-24 

Errors 
application, 494 
system, 494 
unknown, 495 

Event 
generation, 563 
handling,563-564 
inserting, 550 
keyboard,581-584 

data, 581-584 
low-level pen, 559-560 
messages, 546-547 
pen, 575-580 
processing, 563-566 

pen input sampling and, 565-566 
x-y distribution and, 565 

queue, inserting messages in, 571 
routing, 547 
status codes, 564 

Event data, 575-580 
msgKeyChar, 583 
msgKeyDown, 582 
msgKeyMulti,584 
msgKeyUp,582 
msgPenDown, 576 
msgPenEnterDown, 577 
msgPenEnterUp,577 
msgPenExitDown, 578 
msgPenExitUp, 578 
msgPenlnProxDown, 578 
msgPenlnProxUp, 578 
msgPenMoveDown, 577 
msgPenMoveUp,577 
msgPenOutProxUp,579 
msgPenStroke, 579 
msgPenTap, 580 
msgPenUp,576 

Extracting 
window, 218, 234 

from window tree, 550 

Facilities 
clsSPaper, 590-592 

examples, 591-592 

FailedO macros, 24 

Fax Viewer application, 317 

Field 
activation and deactivation, 481-482 

messages, 481 
component creation, 480-481 

creating,477-479 
custom handwriting translation, 

479 
style flags, 477-479 

data-specific, 486 
delayed input, 483 
input processing, 482-483 
input validation, 484-485 
layout, 485 
messages, 476-477 
properties access, 480 
sample, 475 
style flags, 475-476 

editType settings, 478 
focusStyle setting, 478 

translator, 479 
user interface and, 485 
see also clsField 

FIELD_NEW_ONLY structure, 477 

Fields, 475-486 
support, 416 

FIELD_STYLE, 477 
flags, 479 
values, 478-479 

Figure drawing operations, 271-272 
closed figures, 271-272, 294 
defined,269 
open figures, 271, 293 

File system 
documents and, 88-89 
embedded windows and, 122 
organization, 88-89 

Filing 
controls, 399 
frames, 503 
list boxes, 469 
UI Toolkit components, 365 
windows, 253 

Filled region (progress bar), 531 
defaults, 537 
manipulating, 537-539 

Fill patterns, 291 
alignment, 292 
determining,292 
graphic state element, 278 
styles, 292 
windows and, 294 

Filter, 548-549 
adding,571 
objects, 547 
removing, 571 

FIM_PRUNE_CONTROL structure, 441 

FIM_SHORT _IDs, 441 

Fixed-point numbers, 288 

Flags 
built-in rule, 600-601 
clsBorder style, 373-375 
constraint, 395 
described by APP _MGR_FLAGS, 147 

field style, 475-476 
file mode, 180 
filter, 298 
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getting and setting, 180 
handwriting translation, 600-602 
input, 558, 565-566 

clsSPaper, 594-595 
window, 569-570 

knowledge source, 601-602 
note, 489 
object capability, 25 
scrollwin, 459 
table layout, 384-385 
toolkit table, 430-432 

modifying items with, 435 
values, 431 

window, 228-229 
input, 228 
setting,234-235 
style, 228, 229, 232 

Xlist, 611 
element, 612 

Flow pagination, 137 

FONTLB_NEW _ONLY structure, 473 

Font list boxes, 473 
creating,473 
notification, 473 

Fonts, 275-276 
aspect ratio of, 306 
attributes, 275, 303, 305 
bitmap, 275, 314 
cache loading, 314 
changing, 302 
common, 306-307 
default, 305-306 
defined, 303 
encoding, 307 

fields, 312 
enumeration of, 304 
geometry, 308-309 
graphic state element, 278 
groups of, 305-307 
ID, 275, 276, 303 

opening fonts and, 303-304 
installed, displaying, 441 
metrics, 275, 307-310 
names, 303, 308 
opening,275-276,303-305 
outline, 275 
scaling, 276, 310-311 
search path, 313-314 
state, 315 
storing, 304 
strings, 304-305 
switching between, 315 
system, 306 
transforming, 307 
user choice of, 304 
user-visible, 306 
weight of, 306 
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Foreground colors, 274 
graphic state element, 278 
painting,376 
palette colors, 295 
RGB color values, 295 

Format codes, 495-496 

Frame application, 212 

Frame decorations, 141,507-509 
close box, 507 
command bar, 508 
page number, 509 
removing, 140-141 
shadow, 509 
tab bars, 508 
title bars, 507 
user interface, 507 

frameNewFields, 16 

FRAME_NEW structure, 500 

Frames, 497-505 
Application Framework and, 504-505 
components of, 497 
creating, 500 
custom layout example, 389 
filing,503 
layout, 500-501 
messages, 499 
modifying, 500 
multiple, 500 
notification, 501-503 

close, float, bring-to-front, 
delete, 503 

selection, 502 
zoom, 502-503 

resizing and dragging, 501 
scrollbars and, 498 
styles of, 498 
subclasses of, 505 
see also clsF rame 

FRAME_STYLE structure, 500 

FRAME_ZOOM structure, 503 

Freeing capability, 26 

FS_NEW _ONLY structure, 179 

FS_NEW structure, 179 

fullEnvironment flag, 98 

Geometric shapes, rendering with thick 
borders, 340-342 

Gestures 
embedded window, 127 
hot spots, 617 
list box, 468 
notification, 408 
propagation of, 368-369 
responding to, 369 
and selection, 128 
UI Toolkit components and, 368 

Gesture windows, 368-370 
gesture propagation, 368-369 
messages, 617-618 
Quick Help IDs, 370 
responding to gestures, 369 
using,617-618 
see also clsGWin 

Getting and setting 
application directory attributes, 

180-182 
all, 180 
individual, 180-182 

embedded window style, 190-191 
pixel values, 259 
Xlist elements, 615 

Global sequence numbers, 178 
getting, 179 

Glyphs 
finding, 313-314 . 

metrics and encoding, 314 
search path, 313-314 

missing,277 

Goto buttons. see Reference buttons 

Grabber, 549 
input, 572 
object, 547 

Grab boxes, 528-529 

Grafics, 319-320 
coordinates, 320 
current, 324 
defined,319 
drawing by adding, 325 
drawing messages and, 319 
editing, 324 
index, 324 
invisible, 326 
opcode, 319 
scaling,327 

Graphics 
classes, 210-211 

hierarchy, 211 
coordinate systems, 267-269 
drawing context features, 270 
models and implementation, 265-267 
using picture segments in, 323-326 

Graphic state, 270, 277-278 
determining filled areas, 292 
elements, 277-278 
filling and stoking, 290 
fill pattern alignment, 292 
line and fill patterns, 291-292 
line styles, 290-291 
messages, 281 
raster operations, 292-293 
setting attributes of, 271 
storage, 277 

Group, font, 305-307 
common, 306-307 
default, 305-306 
encoding, 307 

names, 305 
transforming, 307 

growChildHeight flag, 385, 387 

growChildWid.th flag, 385, 387 

GWIN_GESTURE structure, 369, 617 

Handwriting capture 
classes, 551 
object, 555 
subsystem, 555 

Handwriting translation, 479 
flags, 600-602 

built-in rules, 600-601 
knowledge source rules, 601-602 
post-processing rules, 602 

subsystem, 546, 551-553 
translation classes, 552-553 
window subclasses, 551-552 

Header files, 31 
for clsApp, 160-161 
creating, 36 
goto buttons, 117 
labels, 14 
MT output file, 46 
UI Toolkit classes, 364 

Help 
loading and unloading, 154 
notebook, 154 

Hierarchy 
Application Framework classes, 71 
clsApp messages, 158, 161-163 
container application classes, 186 
graphics classes, 211 
software, 76 
subsystem, 545 
translation class, 598 
UI Toolkit classes, 357 
window, 251-252 

Hit detection, 270 
defined, 269 
messages, 283 

Holder, 202 
messages sent by, 202-203 

Hot mode 
documents in, 79, 107 
setting, 162 

Hot spot 
cached image, 273, 300 
gesture, 617 

ICON_COPY_PlXELS structure, 525 

ICON_NEW_ONLY structure, 524 

Icons, 418, 523-526 
creating, 524-525 
layout, 525 
messages, 523 



notification, 525 
painting, 525 
picture styles for, 524 
see also clslcon 

ICON_STYLE structure, 524 

Identifiers. see UID; UUIDs 

Image device, 256-263 
accessing, 256-257 

pixels in image window 
and, 259-262 

binding, 257-258 
cached images vs., 301 
comparison with windowing 

devices, 256 
complex use of, 261-262 
creating, 256-257 
defined, 255 
destroying, 262 
dirty windows and, 259 
drawing, 259 
landscape and portrait mode, 262 
multiple pixelmaps and, 262 
performance tips, 263 
target device, 257, 258 
UID and, 256 

Image mask, 273 
cached, 273 

ImagePoint, 209 
font support, 302-315 

amount of fitting text, 313 
API use, 302 
character metrics, 310 
drawing text, 311-312 
finding glyph, 313-314 
font attributes, 305 
font cache, 314 
font defined, 303 
font metrics, 307-310 
group, 305-307 
improving performance, 315 
measuring text, 312 
opening font, 303-305 
scaling font, 310-311 
spacing text, 312 
text and drawing context, 302 

overview, 209-210 
rendering details, 335-342 

earlier release differences, 342 
geometric shapes with thick 

borders, 340-342 
LDC,336 
line drawing, 337-338 
line width and corner radius 

scaling, 339-340 
LUC,335 
polygons, 339 

tiling and, 292 
windows and, 210 

Image window, 259-262 
copying pixels in, 259-260 

getting and setting pixel values in, 259 
overlapping windows in, 260 
stenciling in, 260-262 

Imaging models, 265-266 
abstract coordinates o£ 267 
sampled images and, 299 
simple, 266 

In:Out arguments, 14 

In arguments, 14 

Index, table, 388 

Inheritance, 82 
of application class, 86 

Inheritance capability, 27 

In-line fields, 475 

Inner rectangle region, 379 

Input 
delayed, 483 

messages, 483 
device drivers, 567 

INPUT_EVENT structure 
and,567-568 

event 
status codes, 564, 569 
see also Event 

flags, 558, 565-566 
clsSPaper, 594-595 
window, 569-570 
see also specific input flags 

focus, 548 
functions 

InputEventlnsertO, 565, 571 
InputFilterAddO, 547, 571 
InputFilterRemoveO, 571 
InputGetGrabO, 572 
InputGetTargetO, 573 
InputSetGrabO, 572 
InputSetTargetO,572 
InputTargetO, 550 

grabber, 572 
leaf-to-root model and, 565 
low-level pen, 558-562 
pen, sampling, 565-566 
processing, 482-483 

messages, 482 
registry, 547-548, 567 

defined, 546 
system messages, 570 
target, 572-573 

object, 581 
validation, 484-485 

messages, 484 

INPUTAPP.C, 559-560 

INPUT_EVENT_DATA structure, 575-576 
for keyboard events, 581 

InputEventGenO interface, 549, 563 

INPUT_EVENT structure, 567 

inputlnk flag, 566 

inputlnkThrough flag, 566 
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inputMoveDelta flag, 565 

inputNoBuy flag, 566 

inputResolution flag, 566 

Input subsystem, 545, 546-550 
API, 567-573 

event data structure, 567-568 
constants, 568-570 
event routing, 547 
filters, 548-549 
grabber, 549 
input registry, 547-548 
inserting events, 550 
listener objects, 549 
messages, 570 
procedures, 571-573 

adding filter, 571 
getting grab information, 572 
getting target, 573 
inserting message into event 

queue, 571 
removing filter, 571 
setting input grabber, 572 
setting input target, 572 

routing, 548 
target object, 550 
UIDs, 568 
window tree, 550 

inputTransparent flag, 566 

Inserting 
custom window as main application 

window, 561-562 
events in input stream, 550 
IP window, 556-557 
list box entries, 467 
messages in event queue, 571 
window in window tree, 550 
windows, 217, 233-234 
Xlist element, 614 

Insertion pads, 585 
creating, 586-587 
deleting, 587 
displaying, 587 
UI styles, 587 

Insertion point, 416 

Installing 
application monitor and, 151-152 
applications, 96-99 
classes, 33, 47-48 

new, 146-147 

Instance data, 33, 34-35 
accessing, 35 
allocating, 34 
contents, 99 
defining additional, 85 
document activation and, 104 
maintaining dynamic, 35 
memory protection and, 34 
saving and restoring, 35 
size, 47-48 
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Instances, 5 
application, 82 
of simple class, 84 

Integral coordinates, 268 

IP _NEW typed structure, 586 

IP _XIATE_DATA structure, 588 

]mpO macros, 24 

Kerning, 310 

Keyboard event data, 581-584 

KEYBOARD.H, 581 

KEY_DATA structure, 581-582 

KEY.H,581 

Keys, 24 
changing capabilities and, 28 
OB]ECT_NEW_ structure, 47 
using, 24-25 

Knowledge source, 601 
rules, 601-602 

defined, 600 
spelling dictionary, 601 
translation template, 601 

LABEL_NEW_ONLY structure, 411 
label strings and, 413 

LABEL_RECTs structure, 416 

Labels, 409-416 
child windows and, 415-416 
creating, 411-413 

annotation, 413 
displays of, 409 
field support and, 416 
layout, 414 
messages, 410 
notification, 414 
painting, 414-415 
progress bar, 531 

custom, 531, 539-540 
sample, 409 
strings and special characters, 413 
styles of, 411-413 

fields, 411-412 
see also clsLabel 

LABEL_STYLE structure, 411, 411-412 

Layout, 361 
baseline, 387 
border window, 378 
calculator example, 388 
capturing vs., 398 
child windows, 415-416 
custom, 389-390 

creating, window, 390-395 
dimensions, 391-392 

initialization, 396 
sample, 389 

field,485 
frames, 500-501 
icons, 525 
labels, 414 
lazy,397 
loops, 397-398 
notes, 492 
option card, 515 
scrollbar, 453 
scrollwin, 460-461 
speedup, 365 
tab bars, 508 
table, 383 

constraints, 386-387 
flags, 384-385 
specifYing,385-386 
structure, 384-385 
using tlAlignBaseline for, 388 

toolkit table, 437 
units, 375 
window,216,224-225,247-248 

adding child windows to, 381 
classes, 381-382 
dirty, 249, 365 
episodic,225 
parent-veto, 225 
processing,249 
shrink-wrap and, 397 
unconstrained, 224 

Layout classes, 381-398 
capturing vs. layout, 398 
coordinate system, 382 
custom layout, 389-390 

creating, 390-395 
layout loops, 397-398 
lazy layout, 397 
shrink-wrap, 397 

constraints and, 395-396 
table layout, 383 
window layout, 381-382 

IbFreeOataByMessage flag, 466 

Leaf-to-root model, 565 

Life cycles, 95-115 
application class, 95-99 

deinstalling, 99 
installing, 96-99 

document, 100-115 
activating, 102-107 
closing, 109-110 
creating, 102 
deleting, 115 
opening, 107-109 
reactivating, 113-115 
terminating, 110-113 

Line 
cap and join, 278 
drawing, 337-338 
end points in one-pixel, 337 

modes, 291 
patterns, 271, 291-292 

graphic state element, 278 
segments, 265 
stoking and, 290 
styles, 290-291 
thickness, 291 

graphic state element, 278 
in rectangle, 341 

width, 339-340 
physical, 340 

Link files, 134 

L1ST_BOX_ENTRY structure, 465 
free mode, 466 . 
inserting and removing entries 

and, 467 
setting state with, 467 

List boxes, 463-473 
contents of, 464-465 
creating, 464 
en tries, 465 

inserting and removing, 467 
supplying,465-467 

filing,469 
font, 473 
gestures, 468 
messages, 463-464, 469 
modifYing, 467 . 
notification, 467-468 
painting, 468-469 
pre-loading, 467 
scrolling,466 
state, 467 
string, 470-473 
toolkit table vs., 470 
see also clsListBox 

LIST _BOX_NEW structure, 464 

LIST _BOX_STYLE structure, 464 

Listener 
field,549 
objects, 548, 549 

Loader database, 96 

Local clipping, 270 
defined, 269 
rectangle, 270 

graphic state element, 277 
Logical device coordinates (LOC), 336 . 

rendering details, 336 
rounding to positive side of LUC, 337 

Logical transformation matrix 
(LTM),336 

Logical unit coordinates (LUC), 
267-268,335 

coordinate systems 
transformations, 268 

drawing coordinates and, 286-287 
graphic state element, 277 
messages to set, 287 



obtaining, 336 
origin, 292 
scaling fonts and, 276, 310 
system, figure, 335 
transforming,268 
units, 287 
unit size, 268-269 

Logical window coordinates (L WC), 
232,267-268 

Macros 
DEBUG warning, 23 
declaration, 39-40 
error-checking, 23-24 
for extracting information from 

UIDs,12 
message sending, 23-24 
for testing UIDs, 13 
see also specific macros 

main function, 72 
in application installation, 96-97 
in document activation, 102-103 
initialization routine and, 97 

mainO routine, 33 

Main window, 92 
application, 504 

creating, 504 
inserting custom window 

as, 561-562 
in document activation, 105 
ini tializing clsS Paper -based, 593-594 
setting, 163 

MakeMsgO macro, 11 
class UIDs and, 568 

MakeStatusO macro, 11 

MakeTagO macro, 12, 235 
defining window tags and, 436 

MakeWarningO macro, 12 

MakeWKNO macro, 10 

Manager 
button, 438-439 
choice, 443 
classes, 423, 439-440 
objects, 423 

Managers, 438 
for menu buttons, 166 
for toolkit tables, 438 

button manager notification 
details, 438-439 

menu management, 439 

Mapping, 130-131 
stamp,131-132 
table, 131 

Margin rectangle region, 379 

Mark,129 
copying,203 
creating and holding, 133 

delivery messages, 201-202 
positioning, 202 
sent to components that have 

children, 202 
holder of, 129 
messages, 132 
parts, 130 
sending message to, 202-203 
setting, to component, 203 
supporting, 132 

Marks class, 69, 129-130, 199-203 
embedded windows and, 118 
messages, 199-200 
see also clsMark 

Matrix 
manipulation messages, 282 
transformation, 289 

Memory 
for application code, 92 
instance data and, 34 
protection, 34 

Menu bar, 363 
creating,353 

MENU_BUTTON_NEW _ONLY 

structure, 446 

Menu buttons, 163-164,418 
adding, 166 
creating, 446-447 
displaying submenus with, 448-450 
document and edit menus, 165-166 
managers for, 166 
messages, 445 
painting, 447 
pop-up menu, 445 
style of, 446 
tags, 164 
see also clsMenuButton 

MENU_BUTTON_STYLE structure, 446 

MENU_NEW_ONLY structure, 447 

Menus, 428,447-448 
creating, 447-448 

submenus, 448 
displaying, 448 
frame, 503 
management, 439 
nesting of controls in, 363 
standard application, 363 
working of, 363 
see also clsMenu 

Message argument, 14 
structure, 14-15 

new object, 15-17 

Message handler, 18, 31 
code, 19 
defined, 5 
status values and, 12 
see also Methods 

Message parameters, 38-39 
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Messages, 5 
activation and deactivation, 481 
clsApp, 157-161 

advanced, 171 
Application Framework and, 161 
class, 157 
document attributes, 158 
document hierarchy, 158, 161-163 
document life cycle, 157-158 
document window, 159, 163 
observer, 160 
printing, 160 
standard application menu, 

159-160, 163-170 
clsAppDir, 178 
clsAppMgr, 145, 146 
clsAppMonitor, 152-153 

handling, 155 
using, 153-154 

clsApp Win, 195 
clsBitmap, 329-330 
clsBorder, 371-373 
clsButton, 417-418 
clsChoice, 443 
clsChoiceMgr, 440 
clsControl, 401-402 
clsCustomLayout, 390 
clsEmbeddedWin, 118-119, 189 
clsF ield, 476-477 
clsFrame, 499 
clsGrabBox, 529 
clsGWin, 617-618 
clslcon, 523 
clsIP, 585-586 
clsLabel,410 
clsListBox, 449, 463-464 
clsMark, 129, 199-200 
clsMenu, 447 
clsMenuButton, 445 
clsNote, 488 
clsOption, 512-513 
clsPicSeg, 317-318 

attribute, 317-318 
class, 317 
drawing, 318 

clsPopupChoice, 450, 451 
clsProgressBar, 535 
clsRootContainerApp, 187 
clsScribble, 608 
clsScrollWin, 458 
clsSelChoiceMgr, 440 
in clsSelection, 128 
clsSPaper, 589-590 
clsStringListBox, 470 
clsTableLayout, 384 
clsTiff, 331 
clsTkTable, 427 
clsTrack, 527 
clsWin, 230-231 
defined, 5 
delayed input, 483 
delivery, 201-202 
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drawing context, 281-284 
event, 546~ 54 7 
field component creation, 480 
frame action, 502 
identifiers, 11 
input 

processing,482 
subsystem, 570 
system, 570 
validation, 484 

intercepted, 127 
method table specifications for, 41 
move and copy protocol and, 119 
notification, 399 
object, 49 

and class information, 54 
ObjectCallO and, 19 
ObjectPostO and, 21-22 
ObjectSendO and, 20 
observer, 50, 150 
overriding, 42 
preview, 399, 405-406 

message argument for, 407 
preview button, 362 
printing, 135, 136 

protocol, 140 
progress bar, 535-537 

inherited, 540 
propagating,225 
sampled images, 297 
sending, 13-15 _ 

macros for, 23-24 
message argument structure 

and, 14-15 
to object, 15 
return values and, 14 

sent by holders, 202-203 
sent to components, 201-202 
superclass, 155 
translation, 604-606 

control, 606 
initialization, 605 
notification, 606 

window 
creation, 230 
display, 230-231, 235-244 
filing,231 
layout, 231, 244-251 
management, 231, 251-253 
metrics, 230, 233-234 
sending to hierarchy, 251-252 

see also specific messages 

Message status, 18-19 

Message text, 495-496 
message string format codes, 495-496 
specifying command buttons, 495 

Metaclasses, 84-85 
clsAppMgr and, 85 

Methods, 31 
ancestor calls and, 36-37 
code for, 34 

creating,37-41 
declaration macros, 39-40 
declaring entry points, 37 
message parameters, 38-39 
operations and, 41 

for msgAppClose, 109 
for msgAppInit, 105 
for msgAppOpen, 108 
for msgFree, 110 
for msgRestore, 105, 114 
for msgSave, 105, 112 
see also Message handler 

Method tables, 31 
class implementation and, 32 
compiling,45-46 

two steps, 46 
with wildcards, 46 

creating, 41-46 
build sequence, 43 
five steps for, 42 

definition file, 41 
creating,42-45 

in document activation, 105 
entry for msgAppOpen, 107 
overview, 41-42 
wildcards, 45 

Metrics, 145 
bitmap,330 
character, 310 
font, 275, 307-310 
getting, application monitor, 153 
getting, application window, 196-197 
getting, embedded window, 190 
getting, for class, 149 
progress bar, 534, 536-537 
TIFF image, 332 
window messages, 233-235 

MiniNote, document pagination, 137 

MiniText 
Document menu buttons, 363 
document pagination, 137 
token implementation, 131 

Move icon, 120, 125 
presenting, 124-125 

Move protocol, 119-123 
data type determination, 121 
destination by user, 120 
destination in file system, 122 
destination to move, 121 
getting exact pen location, 123 
identifying selection, 120 
moving data, 122-123 
OK move, 121-122 
reasons for using, 119 
requesting move, 120 

Moving 
data, embedded window, 126-127 
data, steps for, 119-120 
documents, 122 
embedded windows, -191-193 

between, 118-119 
picture segments, 326-327 
in Tic-Tac-Toe, 123-127 
windows, 246-247 

msgAdded, 51 
translation and, 605 

msgAddObserver, 27, 50-51 

msgAddObserverAt, 50-51 

msgAMGetMetrics, 153 

msgAMLoadHelp, 154 

msgAMLoadMisc, 154 

msgAMLoadStationary, 153 

msgAMRemoveHelp, 154 

msgAMRemoveStationary, 154 

msgAMTerminateOK, 155 

msgAncestor,55 

msgAncestorlsA, 55 

msgAppAbout, 168 

msgAppActivate, 105-107 
in document reactivation, 113 

msgAppAddCards, 138, 168-169 
handling, 138-139 
responding to, 169 

msgAppAddFloating Win, 163 
managing multiple windows and, 500 

msgAppClose,73 
closing document and, 109-110 
for Tic-Tac-Toe application, 110 

msgAppCopySel, 120, 168 

msgAppCreatedLink, 134 

msgAppCreateMenuBar, 163 

msgAppDeInstalled, 150 

msgAppDelete, 149 

msgAppDeletedLink, 134 

msgAppDirGetAttrs, 180 

msgAppDirGetBookmark, 182 

msgAppDirGetClass, 181 

msgAppDirGetFlags, 180 

msgAppDirGetGlobalSequence, 179 

msgAppDirGetNext, 182-183 

msgAppDirGetN extlnit, 182 

msgAppDirGetN umChildren, 181 
for counting embedded 

documents, 183 

msgAppDirGetSequence, 181 

msgAppDirGetUID,181 

msgAppDirGetUUID, 181 

msgAppDirSeqToName, 183 

msgAppDirSetAttrs, 180-

msgAppDirSetBookmark, 182, 183 

msgAppDirSetClass, 181 

msgAppDirSetFlags, 180 

msgAppDirSetN umChildren, 181 



msgAppDirSetSequence, 181 

msgAppDirSetUID, 181 

msgAppDirSetUUID, 181 

msgAppDirUUIDToName, 183 

msgAppDispatch, 109 

msgAppExecute, 165 
adding menu buttons and, 166 
arguments to, 166 

msgAppGetLink, 134 

msgAppGetMetrics, 161 

msgAppGetN arne, 163 

msgAppGetOptionSheet, 137 

msgAppGetRoot, 161, 162, 187 

msgAppInit, 72 
in application monitor 

installation, 151 
creating frames and, 504 
msgAppActivate and, 105-107 
subclassing clsAppMonitor, 155 

msgAppInstalled, 150 

msgAppInvokeManager, 165 
adding menu buttons and, 166 

msgAppMgrActivate, 102 
in activating application instance, 148 
in activation, 103 
in document creation, 148 
in document reactivation, 113 

msgAppMgrCopy, 102 
in copying application instance, 148 

msgAppMgrCreate, 102 
creating iIew document and, 148 

msgAppMgrDelete, 115 
in deleting application instances, 149 

msgAppMgrGetMetrics, 149 

msgAppMgrMove, 148 

msgAppMgrShutdown, 155 

msgAppMoveSel, 120, 168 

msgAppOpen, 72, 107-109 
printing embedded documents 

and, 137 
in removing frame decorations, 

140-141 
for Tic-T ac-T oe application, 108 

msgAppPrint, 139, 167 

msgAppPrintSetup, 138, 167 

msgAppRemoveFloatingWin, 163 

msgAppRename, 162 

msgAppRevert, 168 

msgAppSave, 111 

msgAppSaveChildren, 111 

msgAppSearch, 168 

msgAppSelectAlI, 168 

msgAppSend,167 

msgAppSetHotMode, 162 

msgAppSetMain Win, 163 

msgAppSetN arne, 163 

msgAppSetParent, 171 

msgAppSetPrintControls, 140-141 

msgAppSetPriority, 171 

msgAppShowOptionSheet, 138, 169 

msgAppSpell, 167-168 

msgApp Terminate, 155 

msgApp T erminateProcess, 111 

msgApp Win Close, 196 

msgApp WinGetMetrics, 196 

msgAppWinOpen, 196 

msgApp WinSetStyle, 196 

msgBitmapSetMetrics, 330 

msgBitmapSetSize, 330 

msgBorde~GetBackgroundRGB, 376 

msgBorderGetBorderRect, 379 

msgBorderGetForegroundRGB,376 
clsButton and, 422 

msgBorderGetInnerRect, 375, 379 
subclassing clsBorder and, 380 

msgBorderGetOuterOffsets, 380 
custom layout constraints and, 392 

msgBorderGetOuterSize, 379 

msgBorderInkToRBG,376 

msgBorderPropagate Visuals, 378 

msgBorderProvideBackground,377 

msgBorderProvideDelta Win, 377 

msgBorderRGBToInk,376 

msgBorderSetLook, 404 

msgBorderSetStyle, 378 

msgBorderSetVisuals, 378 

msgButtonAcceptPreview, 438 

msgButtonDone, 438-439 

msgButtonGet/SetMetrics, 419 

msgButtonNotify, 400, 420 

msgButtonNotifyManager, 424 

msgButtonSetNoNotify,421 

msgCan, 29 

msgChanged, 53 

msgChoiceMgrSetOnButton, 444 

msgChoiceSetNoNotify, 444 

msgClass, 55, 367 

msgControlAcceptPreview, 399-400, 406 
menu button notification and, 446 
stopping preview and, 407 

msgControlBeginPreview, 405-406,407 
menu button notification and, 446 
preview repeat and, 408 

msgControlCancelPreview, 406 
stopping preview and, 407 
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msgControlEnable, 404-405 
submenusand,449-450 
toolkit table notification and, 438 

msgControlGetDirty, 403 
toggle tables and, 442 

msgControlGetMetrics, 402 

msgControlGetStyle, 404 

msgControlGetValue, 400, 403 
button value and, 422 
toggle tables and, 442 

msgControlProvideEnable, 164, 405 

msgControlRepeatPreview, 406, 408 

msgControlSetClient, 399 

msgControlSetDirty, 403 
button value and, 422 
toggle tables and, 442 

msgControlSetEnable, 404 
toggle tables and, 442 

msgControlSetMetrics, 402 

msgControlSetStyle, 404 

msgControlSetValue, 400, 403 
button notification and, 421 
button value and, 422 
choice value and, 444 
toggle tables and, 442 

msgControlUpdatePreview, 406 

msgCopy,49 
using,49-50 

msgCopyRestore, 49-50 

msgCreated, 28, 56 

msgCstmLayoutGetChildSpec, 
390-391,396 

msgCstmLayoutSetChildSpec, 390 

msgDcAlignPattern, 292 

msgDcCacheImage, 297, 299 
creating cached images and, 300 
drawing cached images and, 300 
invalidating cached images and, 301 

msgDcCharMetrics, 312 

msgDcCopyImage, 297 
cached images and, 299 
copying cached images and, 300-301 

msgDcCopyPixels, 259-260, 263 

msgDcDrawArcRays, 293, 294, 340 

msgDcDrawBezier, 293, 340 
msgPicSegDrawSpline and, 323 

msgDcDrawChordRays, 294, 340 

msgDcDrawEllipse, 294, 340 

msgDcDrawImage, 263, 297 
cached images and, 299-300 
call backs, 299 
filtering and, 298 
painting TIFF image with, 333 
picture segments and, 320 
run-length encoding and, 298 
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msgDcDrawImageMask,297 
rendering colors and, 299 

msgDcDrawPixels, 260-261 

msgDcDrawPolygon, 294, 340 

msgDcDrawPolyline, 293, 340 

msgDcDrawRect, 375-376 

msgDcDrawRectangle, 292, 340 

msgDcDrawSectorRays, 294, 340 

msgDcDraw Text, 302, 311 
measuring text and, 312-313 

msgDcDraw TextRun, 313 

msgDcFillWindow, 290, 294 

msgDcFontOpen, 305-306 

msgDcGetCharMetrics, 310 

msgDcGetFontMetrics, 307 

msgDcGetFontWidths, 310, 312 

msgDcGetLine, 291 

msgDcGetMatrix, 289 

msgDcGetMatrixLUC, 289 

msgDcGetPixel, 259 

msgDcHoldLine, 291 

msgDcldentity, 288, 310 

msgDcldentityFont, 310 
clsPicSeg and, 321 

msgDclnitialize, 285 

msgDclnvertColors, 295 

msgDcLine Thickness, 291 

msgDcMatchRGB, 296 

msgDcMeasureText, 310, 312-313 

msgDcMeasure T extRun, 313 

msgDcOpenFont, 302, 304-305 

msgDcPlaneNormal,296 

msgDcPlanePen, 296 

msgDcPop, 302 

msgDcPopFont, 315 

msgDcPreloadT ext; 314 

msgDcPush, 302 

msgDcPushFont, 315 

msgDcRotate, 288 

msgDcScale, 288 

msgDcScaleFont, 302, 310-311 
clsPicSeg and, 321 

msgDcScale World, 288 

msgDcSetBackgroundColor, 260, 295 

msgDcSetBackgroundRGB, 295 

msgDcSetForegroundColor, 260, 295 

msgDcSetForegroundRGB, 295 

msgDcSetLine, 291 

msgDcSetLine Thickness, 212 

msgDcSetMode, 291, 292 

msgDcSetPixel, 259 

msgDcSetPlaneMask, 296 

msgDcSetRop, 293 

msgDcSetWindow, 212, 286 

msgDcTranslate, 288 

msgDcUnitsTwips, 308 

msgDcUnitsWorld,288 

msgDestroy, 26 
dsMark and, 133 
in destroying image device, 262 
in destroying object, 57-58 
key use and, 24 

msgDisable, 29 

msgDrwCtxSetWindow, 286 

msgDump, 252 

msgEmbeddedWinBeginCopy, 
120, 191-192 

msgEmbeddedWinBeginMove, 120, 
124-125, 191-192 

msgEmbeddedWinCopy, 121, 192 

msgEmbeddedWinDestroy, 190 

msgEmbeddedWinExtractChild, 193 

msgEmbeddedWinGetDest, 122, 192 

msgEmbeddedWinGetMetrics, 190 

msgEmbeddedWinGetPen Offset, 
123, 193 

msgEmbeddedWinGotoChild, 127 

msgEmbeddedWinInsertChild, 
122-123, 193 

msgEmbeddedWinMove, 121, 192 

msgEmbeddedWinMoveChild, 122 

msgEmbeddedWinMoveCopyOK, 
121-122, 192 

msgEmbeddedWinRestoreChild, 123 

msgEmbeddedWinSetUUID, 193 

msgEmbeddedWinStyle, 190 

msgEnable,29 

msgEnumObservers, 51 

msgF ieldActivate, 481-482 

msgFieldActivatePop Up, 482 

msgFieldClear, 483 

msgFieldCreatePop Up, 480-481 

msgFieldCreateTranslator, 481 

msgF ieldDeactivate, 481-482 

msgFieldDelayScribble, 483 

msgFieldGetCursorPosition, 480 

msgFieldGetMaxLen, 480 

msgFieldGetStyle, 480 

msgFieldGetXlate, 480 

msgFieldKeyboardActivate, 482 

msgFieldModified,482 

msgFieldPre Validate, 484 

msgFieldReadOnly, 483 

msgFieldSetCursorPosition, 480 

msgFieldSetMaxLen, 480 

msgFieldSetStyle, 480 

msgFieldSetXlate, 480 

msgFieldTranslateDelayed,483 

msgFieldValidate, 484 

msgFieldValidateEdit, 484-485 

msgFIMGetN ameFromId, 441 

msgFrameClose, 501, 503 
dose boxes and, 507 

msgF rameGetClient Win, 500 

msgFrameGetMetrics, 500 

msgFrameGetStyle, 500 

msgFrameSelect, 502 

msgFrameSetClientWin, 500 

msgFrameSetMenuBar, 503 

msgFrameSetMetrics, 500, 595 

msgFrameSetStyle, 500 

msgFrameShowSelected,502 

msgFrameZoom, 503 

msgFree, 57, 73 
in deinstallation, 99 
in destroying application directory 

handle, 179 
in document deletion, 115 
in document termination, 110-112 
handling, 59 

msgFreeing,58 
handling,58 

msgFreeOK,57-58 
handling,58 

msgFreePending,58 
handling,58-59 

msgGetObserver,52 

msgGWinForwardedGesture, 369, 408 

msgGWinGesture, 127 
application response to, 170 
gesture propagation and, 369 
gesture windows and, 368 
responding to gestures and, 369 

msgGWin TransformGesture, 369 

MSG_HANDLER, 37 

MsgHandlerArgTypeO macro, 39 
using,40 

MsgHandlerO macro, 39 
using,39 

MsgHandlerParameterN 0 WarningO 
macro, 39 

using,40 

MsgHandlerWithTypesO macro, 39 
using,40 

msglconCopyPixels, 525 

msglconFreeCache, 525 



msglconProvideBitmap, 524 
cached picture and, 525 

MSG_INFO array, 43-44 
for clsTttData, 44 
defined,42 
en try fields, 44 
option flags, 44 
wildcards and, 45 

msgInit,72 
creating objects and, 34, 98 
in document activation, 104 
failures during, 59 
method for, 104 

msgInputEvent, 546 
input event status codes and, 569 

msgInputGrabPushed, 572 

msgInputGrab Terminated, 549 

msgInsertSibling, 233 

msgIPDataAvailable, 588 

msgIPGetXlateData, 588 

msgIPSetTranslator, 598 

msgIsA, 54,367 

msgKeyChar, 583 
event data, 583 
msgKeyMulti and, 583 

msgKeyDown, 582 
event data, 582 

msgKeyMulti, 583-584 
event data, 584 

msgKeyUp,582 
event data, 582 

msgLabelGetRects, 416 

msgLabelGetString,486 

msgLabelProvideInsPt, 416 

msgLabelSetString, 410 
data specific fields and, 486 
label layout and, 414 

msgListBoxAppendEntry, 467 

msgListBoxDestroyEntry, 466 

msgListBoxEntryGesture, 468 

msgListBoxEntryIs Visible, 468 

msgListBoxEnum, 469 
user selected entries and, 473 

msgListBoxGetEntry, 465 

msgListBoxInsertEntry, 467 

msgListBoxMakeEntryVisible, 469 

msgListBoxProvideEntry,465-466 
list box layout and, 469 
list box painting and, 468 

msgListBoxRemoveEntry,467 

msgListBoxSetEntry, 465 
for changing entry state, 467 

msgListBoxXYT oPosition, 469 

msgMarkCompare Token, 201 

msgMarkCompareTokens, 132 

msgMarkCopyMark, 203 

msgMarkCreateToken, 132,200 

msgMarkDeleteToken, 132,201 

msgMarkDeliver, 201-202 

msgMarkDeliverNext, 202 

msgMarkGetChild,132 

msgMarkGetComponent, 203 

msgMarkGetDataAncestor, 132, 201 

msgMarkGetParent, 132, 201 

msgMarkGetUUID, 132,201 

msgMarkNextChild, 132 

msgMarkPositionAtChild, 132 

msgMarkPositionAtEdge, 132 

msgMarkPositionAtGesture, 132 

msgMarkPositionAtSelection, 132 

msgMarkPositionAtToken, 132 

msgMarkSelect Target, 132 

msgMarkSend, 203 

msgMarkSetComponent, 203 

msgMarkShowTarget, 132 

msgMarkValidateComponent, 201 

msgMenuButtonGetStyle, 446 

msgMenuButtonProvideMenu, 449 

msgMenuButtonSetStyle, 446 

msgMenuDone, 439 

msgMinLayout, 378 

msgMutate, 28, 60 

msgMyAppQuit, 400 

msgNew,15 
application class initialization routine 

and,97 
argument structure and, 15-17 
capturing handwriting and, 555 
class installation and, 33, 47-48 
clsApp and, 160 
clsClass and, 82 
clsMark and, 133 
clsResFile and, 111, 113 
creating application class and, 96 
creating application directory handle 

and,179 
creating application instance and, 148 
creating bitmap and, 330 
creating buttons and, 419 
creating choice and, 443 
creating controls and, 402 
creating custom layout window 

and,390 
creating embedded application 

and, 196 
creating embedded window and, 190 
creating fields and, 477 
creating font list box and, 473 
creating imaging device and, 256 

INDEX 635 

creating insertion pad and, 586 
creating labels and, 411 
creating list box and, 464 
creating menu button and, 446 
creating menus and, 447-448 
creating new view and, 174 
creating new window and, 232 
creating notes and, 488 
creating objects and, 34 
creating option sheets and, 514 
creating picture segments and, 322 
creating progress bar and, 535 
creating scribble object and, 609 
creating string list boxes and, 470 
creating TIFF object and, 332 
creating toolkit table and, 428 

changing defaults, 434 
child windows, 434 

creating translator and, 605 
creation notification and, 28 
document activation and, 103 
document creation and, 82 
message handler, 18 
modifYing toolkit table and, 436 
in system process, 83-84 
UI Toolkit classes and, 364 
using, 18 

msgNewArgsSize, 435 

msgNewDefaults, 15 
application class initialization routine 

and,97 
argumen t structure and, 17 
clsMark and, 133 
creating application directory handle 

and,179 
creating bitmap and, 330 
creating buttons and, 419 
creating custom layout window 

and,390 
creating embedded application 

and, 196 
creating menus and, 447 
creating new insertion pad and, 586 
creating new view and, 174 
creating new window and, 232 
creating objects and, 34 
creating progress bar and, 535 
creating scribble object and, 609 
creating toolkit tables and, 435 
creating translator and, 605 
creation notification and, 28 
handwriting input and, 555 
UI Toolkit classes and, 364 
using, 17 
window style flags and, 232 

msgNewWithDefaults, 18 

msgNoteCancel,492 

msgNoteDone, 491 

msgNoteShow, 490 

msgNotifYObservers, 27, 52-53 
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msgNumObservers,52 

msgObjectClass, 55 

msgObjectIsA,54 

msgObjectNew, 28 

msgObjectOwner, 55 

msgObjectValid,55 

msgObjectVersion, 56 

msgOptionAddCard, 138,515 

msgOptionAddLastCard, 139, 169 

msgOptionApplicableCard, 
516,518-520 

msgOptionApply, 516 

msgOptionApplyCard, 516, 520 

msgOption Close, 516 

msgOptionCreateSheet, 519 

msgOptionDirtyCard, 520 

msgOptionExtractCard, 516 

msgOptionProvideCard, 516 

msgOptionRefreshCard, 516 

msgOptionRemoveCard, 515 

msgOptionSetCard, 515 

msgOptionShowCard, 515 

msgOutProxUp, 575 

msgOwner,55 

msg parameter, 38 
in OBLNOTIFY_OBSERVERS 

structure, 52 

msgPenDown, 407, 563, 575 
event data, 576 

msgPenEnterDown, 575, 577 
event data, 577 

msgPenEnterUp, 575, 577 
event data, 577 

msgPenExitDown, 575, 578 
event data, 578 

msgPenExitUp, 575, 578 
event data, 578 

msgPenHoldTimeout, 120 

msgPenInProxUp, 575, 578 
event data, 578 

msgPenMoveDown, 575, 577 
event data, 577 

msgPenMoveUp, 575, 577 
event data, 577 

msgPenOutProxUp, 578-579 
event data, 579 

msgPenStroke, 579 
event data, 579 

msgPenTap, 579-580 
event data, 580 

msgPenUp, 407,575,576 
event data, 576 

msgPicSegAddGrafic, 325 

msgPicSegChangeOrder, 325 

msgPicSegDelete, 324 

msgPicSegDelta, 324 

msgPicSegDrawGrafic, 324 

msgPicSegDrawGraficIndex, 324 

msgPicSegDrawObject, 320, 323 

msgPicSegDrawSpline, 320, 323 

msgPicSegErase, 322 

msgPicSegGetCount, 324 

msgPicSegGetGrafic, 324 

msgPicSegHitTest, 325 

msgPicSegMakelnvisible, 326 

msgPicSegPaint, 319 

msgPicSegPaintObject, 323 

msgPicSegRedraw, 333 

msgPicSegScaleUnits, 327 

msgPicSegSetCurrent, 324 

msgPicSegSetFlags, 323 

msgPopupChoiceGetChoice, 451 

msgPostObservers,53 

msgPrefsPreferenceChanged, 170 

msgPrintEmbeddeeAction, 143 

msgPrintGetProtocols, 137, 140 
not understood, 143 

msgPrintLayoutPage, 141, 142 
not understood, 143 

msgPrintStartPage, 140 
not understood, 143 

msgProgressGetFilled,538 

msgProgressGetMetrks, 536, 537 

msgProgressGetStyle, 536 

msgProgressGetUnfilled, 538 

msgProgressGetVisInfo, 538-539 

msgProgressProvideLabel,539-540 

msgProgressSetFilled,538 

msgProgressSetMetrics, 537 

msgProp, 28, 57 

msgQuickHelpShow, 370 

msgRCAppGotoDoc, 184, 187 

msgRCAppNextDoc, 187 

msgRCAppPrevDoc, 187 

msgRCAppReferenceContents, 188 

msgRDAppCancelGotoDoc, 188 

msgRemoveObserver, 27, 51 

msgResFindResource, 517 

msgResGetObject, 113 

msgResPutObject, 112 

°msgResReadID,306 

msgResReadObject, 113-114 

msgRestore, 35, 73 
failures during, 59 

filing windows and, 253 
method for, 105, 114 
in reactivating document, 113-114 
in Tic-T ac-T oe application, 114-115 

msgResWriteObject, 111, 112 

msgSave, 35, 73 
filing windows and, 253 
method for, 105 
terminating document and, 

111, 112-113 
in Tic-T ac-T oe application, 113 

msgScavenge, 27 

msgScrAddedStroke, 606 

msgScrCat, 609 

msgScrClear, 609 

msgScrComplete, 610 

msgScrCompleted,606 

msgScrCount, 609 

msgScrDeleteStroke, 609 

msgScrGetBounds, 609 

msgScrHit, 610 

msgScrollbarHorizScroll,454 
normalizing scroll and, 456 
scroll windows and, 457 

msgScrollbarProvideHorizInfo, 454 
scroll windows and, 457 

msgScrollbar Provide VertInfo, 454 
normalizing scroll and, 457 
scroll windows and, 457 

msgScrollbarUpdate, 456 

msgScrollbarVertScroll, 454 
normalizing scroll and, 456-457 
scroll windows and, 457 

msgScrollWinAddClientWin, 462 

msgScrollWinCheckScrollbars, 460 

msgScrollWinGetInnerWin, 457, 460 

msgScrollWinGetStyle, 460 

msgScrollWinProvideDelta, 461, 462 

msgScrollWinShowClientWin, 462 

msgScrRemovedStroke, 606 

msgScrRender, 610 

msgScrStrokePtr, 610 

msgScrXtractComplete, 606 

msgSelBeginCopy, 120 

msgSelBeginMove, 120, 123-124 

msgSelCopySelection, 121 
handling, 128 
picture segments and, 327 

msgSelMarkSelection, 128 

msgSelMoveSelection, 121, 125 
handling, 128 
picture segments and, 327 

msgSelOptions, 520, 521 

msgSelPromote, 521 



msgSelSetOwnerPreserve, 521 

msgSetOwner, 26 

msgSetProp, 28, 56-57 

msgSetTranslator, 588 

msgShowMenu, 448 

msgSPaperGetXLate, 592 

msgSrollWinGetClientWin, 459 

msgSrollWinSetClientWin, 459 

msgStreamRead, 114 

msgStreamWrite, 112 

msgStrListBoxGetDirty, 473 

msgStrListBoxGetStyle, 473 

msgStrListBoxGetValue, 472 

msgStrListBoxProvideString,471 

msgTabBarGetStyle, 508 

msgTabBarSetStyle, 508 

msg T ableChildDefaults, 436 

msgTblLayoutAdjustSections, 447 

msg TblLayoutXYf oIndex, 388 

msg TiffGetMetrics, 332 

msg TimeRegister, 408 

msg Tk TableAddAsFirst, 436 

msg Tk T ableAddAsLast, 436 

msgTkTableAddAsSibling, 436 

msg Tk T ableAddAt, 436 

msg Tk T ableGetManager, 443 

msgTkTableRemove, 441 

msgTrackDone, 528 

msg T rackHide, 528 

msgTrackShow, 528 

msgTrackUpdate, 528 

msgVersion, 56 

msgViewGetDataObject, 174 

msgViewSetDataObject, 174 

msgWin*OK messages, 247 

msg WinBeginPaint, 240 
picture segments and, 319 

msgWinBeginRepaint, 238 
painting with, 239 
picture segments and, 319 
scrollwin and, 460 
update region and, 240 

msgWinCleanRect, 260 

msgWinCopyRect, 243 
for scrollbar display and, 457 

msgWinDelta, 234 
laying out self and, 250 
resizing/ moving and, 246 
scrollwin notification and, 461 
window layout and, 382 

msgWinDevBindPixelmap, 257 
accessing memory and, 258 
allocating pixelmap and, 258 

for multiple pixelmaps, 262 

msgWinDevGetRootWindow, 255, 256 

msgWinDirtyRect, 239, 294 
writing code and, 241 

msgWinDumpTree, 252 

msgWinEndPaint, 240 

msgWinEndRepaint, 240 

msgWinEnum, 367 

msg WinExtract, 234 
deleting insertion pad and, 587 

msgWinFindTag, 235, 368 
clsTkTable and, 435 
modifYing items in toolkit table 

and,436 

msgWinGetBaseline, 251, 387 

msgWinGetDesiredSize, 249, 250 
custom layout constraints and, 392 
UI Toolkit and, 368 

msgWinGetFlags, 235 
window input flags and, 569 

msgWinGetMetrics, 233 

msgWinGetTag,235 

msgWinInsert, 107,212,233-234 
altering child windows and, 246 
insertion pad 

creating, 586 
displaying, 587 

msgWinInsertSibling, 228, 233 

msgWinLayout, 141,247,248 
baseline alignment, 251 
caching desired sizes, 250 
client interface to layout and, 249 
function, 381 
laying out self, 250 
layout and geometry capture, 251 
layout episode, 249 
layout loop and, 397 
layout processing, 249 
in layout speedup, 365 
lazy layout and, 397 
progress bar and, 536, 537 
scrollwin layout and, 460 
self s desired size, 250 
shrink-to-fit, 250 
UI Toolkit programming and, 366 
when sent, 248 
window border layout and, 378 

msgWinLayoutSelf, 249, 250, 381 
clsCustomLayout and, 382 
clsTableLayout and, 382 
function, 381 
label child windows and, 415 
label layout and, 414 
scrollwin layout and, 460 
table layout constraints and, 386 
UI Toolkit and, 368 

msgWinMoved, 246-247 
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msgWinRepaint, 226, 237 
application printing and, 302 
child windows and, 415, 416 
explicitly painting and, 240 
image devices dirty windows and, 259 
painting window with, 239 
repainting process and, 242-243 
in writing paintlrepaint code, 241 
wsSynchRepaint flag and, 242 

msgWinSend, 127,368 
in gesture propagation, 369 
toolkit table manager notification 

., and, 438-439 
toolkit table notification messages 

and,438 
window hierarchy and, 251-252 

msgWinSetFlags, 234-235 
window input flags and, 569 

msgWinSetLayoutDirty, 249 

msgWinSetPaintable, 235, 237 

msgWinSetTag,235 

msgWinSetVisible, 235 

msgWinSized, 246-247 

msgWinSort, 252 

msgWinStartPage, 302 

msgWinUpdate, 237 
image devices dirty windows 

and,259-260 
to tell window to repaint, 239 

msgWriterAppTranslator, 595 

msgXferGet, 121, 126 
picture segments and, 326-327 

msgXfer List, 121, 1 ~5 
picture segments and, 326-327 

msgXIateCompleted, 606 

msgXIateData, 606 

msgXlateMetricsSet, 605 

msgXIateSetFlags, 605 

msgXIateStringSet, 605 

Mutation capability, 28 

..................... ; .... 
Nesting, 241 

of controls, 363 

newArgsSize, 48 

_NEW structure, 17, 18 

Nonflow pagination, 137 

Notebook application, 68 
activating document and, 102 
Application Framework and, 68 
creating document and, 102 
defined,67 
document page number in, 178 
file system and, 89 
layout messages and, 244-245 
sections, 89 
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table of contents, 78, 89 
terminating document and, 110 

Notebook User Interface (NUl), 75, 349 
embedding documents with, 77 

NOTE_METRIC structure, 489 

NOTE_NEW_ONLY structure, 16, 17 

NOTE_NEW structure, 16, 17,488 

Notes, 487-496 
application error, 494 
application-modal, 487 

sample, 487 
contents from resource files, 489-90 
creating,488-490 
destroying,492 
dismissal of, 491 
flags, 489 
kinds of, 487-488 
layout, 492 
messages, 488 
notification, 491 
option sheets instead of, 490 
painting, 492 
progress, 493-494 
standardized messages, 487 
system error, 494 
system-modal, 487-488 

vs. application-modal, 490 
unknown error, 495 
using,490 . 
see also clsNote 

Notification 
button, 420-421 

simple activation and, 420-421 
unwelcome, 421 

choice, 443 
client, scrollbar, 454-456 
close box, 507 
font list boxes, 473 
frames, 501-503 
gesture, 408 
icons, 525 
internal, 405-408 
list boxes, 467-468 
menu button, 446 
messages, 399 
notes, 491 
option card, 516 
scribbles translator, 608 
scrollbar, 453-454 
scrollwin, 461-462 
string list boxes, 472 
submenu, 450 
toolkit table, 438 
trackers, 528 

Notifying, observers, 52-53 
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OBLANCESTOR_IS_A structure, 55 

ObjCall]mpO macro, 23-24 

ObjCallWarnO macro, 23-24 

objCapCall, 25, 26 

objCapCreate, 28 

objCapCreateNotify, 28, 56 

objCapFree,26 

objCaplnherit, 27 

objCapMutate, 28 

objCapObservable, 27, 29, 51 

objCapOwner, 26 

objCapProp, 28 

objCapScavenge,27 

ObjCapSend, 26, 29 

ObjectCallAncestorO, 24, 36 
ctx parameter and, 39 
msgSave and, 112 
self parameter and, 38 

ObjectCallAncestorCtxO, 36 
using,37 

ObjectCallO function, 13, 19 
argument data pointer and, 14 
capability, 25, 26 
macros, 24 
for notifying observers, 52 
in object destruction, 57 
return values and, 14 
self parameter and, 38 

ObjectCallWarningO function, 23 

OBJECT_NEW_ONLY structure, 24 
contents, 47 

Object-oriented programming, 5-6 
literature on, 7 

ObjectPostO function, 19,21-22 
compared to ObjectCallO, 19 
in object destruction, 57 
prototype, 22 
reasons for using, 21 

ObjectPostU320 function, 22 

ObjectRead, ctx parameter and, 39 

Objects 
argument structures, 15-17 
capabilities, 25-29 
component, 92 
copying,49-50 
creating, 15-18, 34 

with default values, 18 
defined, 5 
destruction of, 57-59 
documents as, 92 
filter, 547 
grabber, 547, 549 
handwriting capture, 555 
identifiers for, 9-13 
information about, 54-56 

checking object's version 
number, 56 

checking object validity, 55-56 
confirming object's ancestor, 55 

confirming object's class, 54 
getting class's class, 55 
getting object's class, 55 
getting owner of object, 55 

lightweight, 218-219 
listener, 548, 549 
manager, 423 
mutating, 60 
notifying observers and, 52 
observing, 50-52, 78 
properties of, 56-57 
saving and restoring data, 77 
scavenging, 60 
target, 548, 550 
toolkit components, 367 
translator, 555 
types of, 5 
window tree, 548 

ObjectSendO function, 19, 20-21 
capability, 26 
compared to ObjectCallO, 19 
for event processing, 563, 565 
functions related to, 21 
prototype, 20 
reasons for using, 20 
self parameter and, 38 

ObjectSendU320 function, 21 

ObjectSendUpdateO function, 21, 251 

ObjectWriteO function, 35 
ctx parameter and, 39 
in document activation, 104 
in document reactivation, 114 
pData parameter and, 39 

OBLENUM_ENUM_OBSERVERS 

structure, 51-52 

OBLIS_A structure, 54 

OBLMUTATE structure, 60 

OBLNOTIFY_OBSERVERS structure, 52-53 

OBLPROP structure, 56-57 

OBLSAVE structure, 112 

ObjWildCard, 45 

objWKNKey, 24 

Observable capability, 27 

Observed object class, 70 

Observer, 50 
adding an, 50-51 

with position, 51 
getting from list, 51-52 
messages, 50, 150 
notification, 50 

example of, 53 
notifying, 52-53 
posting to, 53 
removing, 51 

OKO macros, 24 

Opcode, grafic, 319 
correct, 325 
opCodeMaskInvisible flag, 326 



Open document, 67 
process, 109 

Open figures, 271 
drawing, 293 
messages, 283 

Opening 
application window, 196 
documents, 107-109 
fonts, 275-276, 303-305 

Option card, 511 
current, 515 
destroying, 516 
illustrated, 5 11 
layout; 515 
manipulating, 514-515 
notification, 516 
painting, 515-5 16 
performance, 516-517 
tagging, 515 
TK_TABLE_ENTRYarray for, 432-433 

OPTION_CARD structure, 169, 514 

OPTION_NEW_ONLY structure, 514 

Option sheets, 505, 511-522 
check gesture processing, 517-521 

run-through, 517-519 
command sheets and, 521-522 
creating, 5 14 
displaying, 517 
illustrated, 511 
increasing performance of, 516-517 
instead of notes, 490 
manipulating cards and, 514-517 
messages, 512-5 13 
option tables and, 521 
for printing, 138-139 
protocol, 517 
styles of, 514 
see also clsOption 

Options menu, protocol, 168-169 

OPTION_STYLE structure, 514 

Option tables, 428, 521 

OPTION_TAG structure, 138, 167, 169 

OSHeapBlockAllocO,35 

OSProcessCreate, 151 

OSProgramInstantiateO, 96 
in activating documents, 102 

OSThisApp, 399 

Out arguments, 14 

Out box, printing and, 135,302 

Outer rectangle region, 379 

Overwrite fields, 475 

Owner capability, 26 

Page numbers, 509 

Paginating 
decisions, 137 

flow documents, 137 
nonflow documents, 137 

paginationMethod, 141 

Painting, 222 
border window, 375-377 

background,376 
border, 375 
foreground,376 
shadow, 377 

buttons, 422 
child windows, 416 
icons, 525 
labels, 414-415 
list boxes, 468-469 
menu buttons, 447 
nesting and, 241 
notes, 492 
option card, 515-516 
repainting as, 239 
repainting as important as, 236 
scrollbar, 453 
stages in optimizing, 241-242 
string list boxes, 473 
toolkit tables, 436-437 
writing, code, 241-242 

Palette colors, 274, 295 
compatibility, 296 

Parent-relative sizing, 398 

Parent-veto layout, window, 225 

pArgs parameter, 20-21, 22 
defined,38 
in document reactivation, 114 
in document termination, 112 
msgAppMgrActivate and, 103 
MsgHandlerArgTypeO macro and, 40 
MsgHandlerO macro and, 39 
MsgHandlerWithTypesO macro 

and,40 
object and class information messages 

and, 54 
in OBLNOTIFY_OBSERVERS 

structure, 52 

Parsing, Xlist data, 592 

Paste command, 121 

pOata parameter, 35 
defined, 39 
MsgHandlerO macro and, 39 
MsgHandlerWithTypesO macro 

and,40 

Pen 
event, 575-580 

codes, 568 
data, 575-580 
low-level, 559-560 

input 
low-level, 558-562 
sampling, 565-566 

offsets, 193 
plane, 296 
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PenPoint Class Diagram, 6 

Physical line width, 340 

PIC_SEG_ GRAFIC structure, 319 

PIC_SEG_HIT_LIST structure, 325 

PIC_SEG_METRICS structure, 322 

PIC_SEG_OBJECT structure, 323 

PIC_SEG_PAINT structure, 320 

picSeg T opGrafic, 324 

Picture segment, 279 
building up, 323 
changing contents of, 322 
colors and, 321 
converting, format, 326 
copying, 326-327 
creating, 318-319, 322 
drawing in, 322 
drawing messages, 322-323 
drawing other objects in, 323 
editing,324 
hit testing, 325 
moving, 326-327 
pain ting/ repain ting, 322 
storage, 321 
TIFF images in, 333 

Picture segment class, 317-327 
DC state, 320-321 
developer's quick-start, 318-319 
grafics, 319-320 
messages, 317-318 
moving and copying, 326-327 
using,322-323 

in graphics applications, 323-326 
see also clsPicSeg 

Pixelmap, 256 
allocating own, 258 
binding image device to, 257-258 
cached,273 
information, 257-258 
membry, 258 
multiple, 262 
pictures, 525 

Pixels 
accessing, in image window, 259-262 
alignment, 269 
child windows and, 244 
clsIcon and, 525 
coordinate rounding errors and, 269 
copying, 259-260 

in windows, 243-244 
damaged, 222 
dirty,222 
getting and setting values, 259 
information, 257-258 
LOC, 337 
memory management, 258 
metrics, 338 
nesting and, 241 
patterns and, 291 
raster operations and, 292-293 
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repainting and, 236, 238 
updating and, 241 
window damage and, 243 
window measurement, 223 

Plane mask, 296 

Planes, 296 

Point path figures, 342 

Polygon figure, 272, 339 
left-hand and right-hand edges, 339 

Polyline, 271 

Pop-up choices, 418, 450-451 
creating, 451 
messages, 450, 451 

Pop-up fields, 475-476 

Pop-up menu, 445 

Post-processing rules, 602 
defined,600 

PREF _CHANGED structure, 170 

prEmbeddeeSearchByApp, 143 

prEmbeddeeSearchByPrintJ ob, 142 

Preview, 405-406 
grab,408 
messages, 399, 405-406 

clsButton, 423 
message argument for, 407 
timing of generation, 406-407 

repeat, 408 
stopping, 407 

previewGrab, 408 

Previewing 
button,423 

examples of, 424 
controls, 407-408 
scrollbar, 454 

previewRepeat, 408 

Printing, 135-143 
application, 302 
DC, 301-302 
default behavior, 143 
documents, 13 5-136 
embedded documents, 136-137 
messages, 135, 136 
option sheets for, 138-139 
PenPoint differences, 135 
print protocol description 

and, 139-143 
protocols, 137 
wrapper, 135, 139 

in removing frame 
decorations, 140-141 

Print layout driver (PLD), 139-140 
forms of pagination, 141 

Print protocol, 139-143 
handling embeddees, 142-143 
messages, 140 
pagination, 141-142 
print layout driver (PLD), 139-140 

removing frame decorations, 140-141 

Print Setup dialog sheets, 136 

Print Setup option sheet, 136 
for changing margins, headers, 

footers, 138 

process Count parameter, 72 

Process, document, 92 

Progress bar, 531-540 
client responsibilities, 539-540 
concepts, 531-532 
creating, 535 
custom labels, 532 

providing,539-540 
defined, 531 
illustrated, 532 
messages, 535-537 

inherited, 540 
metrics, 534, 536-537 

determining,536 
modifying, 537 

region appearance, 537-539 
shrink-to-fit, 540 
style, 532-533 

determining,536 
modifying, 536 

tick marks, 531 
value determination, 538 
see also clsProgressBar 

PROGRESS_METRICS structure, 532, 534 

Progress note, 492-493 

PROGRESS_PROVIDE_LABEL 

structure, 539-540 

PROGRESS_REGION structure, 537 

PROGRESS_STYLE structure, 532 
styles, 533 

PROGRESS_ VIS_INFO structure, 538 

Properties, 56-57 
capability, 28 
creating, 56-57 
retrieving, 57 

prPaginationFlow, 141 

prPagination Tile, 141 

Pruning, 441 

P_TK_TABLE_ENTRY structure, 434 

P _WIN_METRICS pointer, 227 
window metric messages 

and,233-235 

Quick Help, 370 
clsGWin and, 617 
ID,370 
input filters and, 548-549 

Quick start, developer's 
capturing and translating handwriting, 

555-558 
creating a choice, 352-353 

creating buttons, 354 
creating custom layout window, 

353-354 
creating menu bar, 353 
creating tabular layout window, 353 
handling low-level pen 

input, 558-562 
simple menu with nested buttons 

illustrated, 355 
UI Toolkit, 352-355 

randO function, 25 

Raster line, 33 

Raster operation, 292-293 
dynamic drawing and, 293 
XOR,293 

Reactivating, documents, 113-115 

Rectangle figure, 272 
with borders, 338-339 

illustrated, 338 
bounding, 340-341 
clipping, 277, 338 
drawing,294 
line thickness in, 341 
rounding problems, 294 
without borders, 337-338 

illustrated, 338 

Reference buttons, 117 
copying and, 122 
marks and, 129 
moving, 119, 122 

Regions (progress bar), 531 
bounds determination, 538-539 
color and pattern, 538 
manipulating,537-539 

structures for, 537-538 
size of, 538 

relWin value, 393 
alignment edge and, 393 
constraints and, 392 
relative window and, 394 
width and height dimensions 

and,393-394 

Rendering 
capability, initializing windows 

with, 560-561 
scribbles, 607 
translated text, 592 
for visual feedback, 591 

Repainting, 222-223 
code, 238 

writing,241-242 
dynamics, 237-243 

avoiding repaints, 241 
dirty windows, 237 
explicity painting occasions, 240 
nesting, 241 



ordinary painting by repainting, 
239 

painting stages, 241-242 
sample repaint code, 238 
smart repainting, 238-239 
telling window to repaint, 239 
update region, 240-241 
what happens in repainting, 

242-243 
what to do when repainting, 

237-238 
window reception of 

msgWinRepaint, 237 
wsSynchRepaint flag, 242 

painting and, 236 
printing documents and, 222-223 
scrollwin, 460 
TIFF object, 333 
UI Toolkit, 368 

Requestor field, in copying objects, 49-50 

Resizing 
border windows, 377 
windows, 246-247 

Resource £Ie class, 70 

Resource files, 93 
application monitor and, 151-152 
benefits of using, 365-366 
default document names and, 98 
in document activation, 105 
note contents form, 489-490 

RetO macros, 24 

Return values, 14 

RGB color values, 274, 295 
compatibility, 295-296 

Rules, 600 
built-in, 600-601 
knowledge source, 601-602 
post-processing,602 

!@ _ .. a.,~~~ .,.~ 

Sampled images, 272-274, 297-301 
cached images, 273-274, 299-301 
defined,269 
drawing,273 
messages, 297 
operator, 297-299 

call backs, 299 
drawing, 298 
filter, 298 
image model, 299 
rendering colors, 299 
run-length encoding, 298 

Saving 
documents, 78-79 
instance data, 35 

Scaling 
corner radius, 339-340 
fonts, 276, 310-311 

grafics, 327 
pagination method, 137 

Scavenging, 60 
capability, 27 

Score, 600 

SCRIBBLE_NEW structure, 609 

Scribbles, 555 
base, 607 
bounds, 607 
captured,555 

translating and displaying, 
557-558 

concepts of, 607-608 
creating, object, 609 
defined, 607 
messages, 608 

attribute, 608, 609 
notification, 608, 610 
stroke, 608, 609-610 

objects, 597 
rendering, 607 
translator notification, 608 
using, 607-610 
see also clsScribble 

Scrollbar, 453-462 
actions of, 455 
bubble, 453 
client notification, 454-456 
drag handle, 453 
frames and, 498 
illustrated, 454 
layout, 453 
normalizing scroll and, 456-457 
notification, 453-454 
offset, 454 

range, 456 
painting, 453 
providing information to, 454 
scroll windows, 457-462 
thumbing,454 
updating,456 

SCROLLBAR_SCROLL structure, 454-455 
offset, 455-456 

Scrolling 
list boxes, 466 
normalizing, 456-457 
thumbing vs., 455-456 
vertical, 455 

Scrollwin, 457 
adding windows to, 462 
alignment, 459 
creating, 458-459 
inner window, 459, 460 
layout, 460-461 
multiple windows in, 462 
notification, 461-462 
repainting, 460 
style flags, 459 
windows, 459 
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wsSynchRepaint flag and, 242 
see also Scroll windows 

SCROLL_WIN_DELTA structure, 461 

Scroll windows, 457-462 
creating scrollwin, 458-459 
layout, 460-461 
multiple, 462 
notification, 461-462 
repain ting, 460 
scrollwin windows, 459 
toolkit tables, 462 
see also clsScrollWin; Scrollwin 

SCROLL_WIN_STYLE structure, 461 

Sections, document, 89 

Sector figure, 272 

self Parameter, 38 
object UID and, 35 

Sending 
messages, 13-15 

to window hierarchy, 251-252 

Sequence numbers, 178 
getting and setting, 181 

Services, 76-77 

SetUpFontO function, 592 

shadowGap style field, 377 

SHADOW_NEW _ONLY structure, 509 

Shadows, 509 
creating, 509 
painting,377 
turning on, 378 

Show T extO function, 592 

Shrink-wrap, 397 
constraints and, 395-396 
parent-relative sizing and, 398 
points to watch for with, 395 
window layout and, 382 

Simple class, 82-84 
instance of, 84 

smAttrStationaryMenu, 153 

Software hierarchy, 76 

Spelling dictionary, 601 

srcRect, 244 

Stamp mapping, 131-132 

Standard application menus (SAMs), 
163-170 

check gesture handling, 169-170 
document and edit menus, 165-168 
frames and, 504-505 
options menu protocol, 168-169 

Standard message interface, 492-496 
defined, 487 
kinds of, 492-493 

States 
application class, 96 

diagram of, 95 
created, 100, 101 
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document, 100 
diagram of, 100 
transitions, 101 

dormant, 100, 101 
list boxes, 467 

Stationary, loading and unloading, 
153-154 

Status codes, input event, 564, 569 

Status values, 11-12 
defined, 11 

StdErrorO procedure, 494 

StdMsgO procedure, 493 

StdMsgResO procedure, 493 

StdProgressDownO procedure, 494 

StdProgressUpO procedure, 493-494 

StdSystemErrorO procedure, 494 

StdUnknownErrorO procedure, 495 

Stenciling image device, 260-262 

String list boxes, 470-473 
control dirty, 472 
creating,470-471 
destroying,472 
notification, 472 
painting,473 
providing entries, 471 
value, 472 

Strings, label, 410 

STRLB_NEW_ONLY structure, 470 

STRLB_PROVIDE structure, 471 

STRLB_STYLE fields, 471 

Stroke, 607 
indexing, 607 

stsAppMgrLowMemNoActivate, 148 

stsBadAncestor, 56, 60 

stsBadObject, 56 

stsEndOfData, 139 

stsNotUnderstood,42 

stsOK, 12, 18 

stsProtection Violation, 24 

stsScope Violation, 56 

stsSizeLimit, 60 

sts TblLayoutBadConstraint, 386 

sts T runcatedData, 12 

stsVetoed, 58 

Subclasses, of frames, 505 

Subclassing 
clsAppMonitor, 155 
clsBorder, 380 
clsSPaper, 592-593 
clsTkTable, 443 
clsView, 175 
clsWin, 226 

Submenus 
creating, 448 

dynamic, 449 
menu buttons displaying, 448-450 

Subsystem, 545 
handwriting capture, 555 
handwriting translation, 546, 551-553 
hierarchy, 545 
input, 545, 546-550 

API, 567-573 
constants, 568-570 
procedures, 571-573 
UIDs, 568 

window and graphics, 546 

SYSDC_CACHE_IMAGE structure, 300 

SYS_DC_COPY_IMAGE structure, 300 

sysDcDrawDynamic flag, 293 

sysDcDrawFast flag, 293 

sysDcDrawRectangle, 212 

SYSDC_FONT_ATTR structure, 305 

SysDcFontlD, 303 

SYSDC_FONT _METRICS 

structure, 307-308 

SysDcFontString, 303 

sysDcHoldDetail, 291 

sysDcHoldLine, 291 

SYSDC_IMAGE_INFO structure, 297-298 

SYSDC_LINE structure, 291 

SYSDC_MODE structure, 292-293 

sysDcPatNil, 294 

SYSDC_PIXEL structure, 259 

sysDcRopCopy, 292-293 

SYSDC_TEXT_OUTPUT str:ucture, 311 

sysDcWindingFill flag, 292 

System 
dialog,493 
errors, 494 

System-modal note, 487-488 
application-modal note vs., 490 

System preferences, 170 

Tab 
clipping and, 230 
setting, 183-184 

TAB_BAR_NEW_ONLY structure, 508 

Tab bars, 428 
adding items to, 508 
creating, 508 
layout, 508 
windows, 223 

Table layout, 383 
constraints, 386-387 
flags, 384-385 
sample, 383 
specifying, 385-386 
structure, 384-385 

using dAlignBaseline for, 388 
see also cls T ableLayout 

Table mapping, 131 

Tabular layout window, 353 

tagAppMgrDefaultDocName,98 

TagNumO macro, 12 

Tags, 12 
window, 216, 225 

Target, 129 
input, 572-573 
objects, 548, 550 

defined, 550 
record, 130 

TBLLAYOUT_CONSTRAINT structure, 386 

TBL LAYOUT_COUNT structure, 385 
t~ble layout constraints and, 386 

TBL_LAYOUT _INDEX structure, 388-389 

TBL LAYOUT SIZE structure, 386 
t~ble layo~t constraints and, 386 

TBLLAYOUT_STYLE structure, 384 

Terminating, documents, 110-113 

Text 
characters in, 312 
drawing,311-312 
fitting, 313 
measuring, 312 
spacing, 312 
splicing, 313 
widths, 309 

Text operations, 269, 277-279 
drawing,276-277 
foms, 275-276 

opening,275-276 
scaling,276 

messages, 284 

thePrintManager, 139 

theRootWindow, 211, 216, 223, 255 

theScreen, 255 

theSearchManager, 168 

theSelectionManager, 502 

theSpellManager, 168 

theSystemPreferences, 170 
screen orientation changes and, 262 

theWorkingDir, 10 

Thumbing 
scrollbar, 454 
vs. line/page scrolling, 455-456 

Tick marks, 531 

Tic-T ac-T oe application 
application class creation, 86 
initialization routine, 97-98 
main routine, 97 
moving in, 123-127 

determining data type, 125-126 
move/copy icon, 125 
presenting, 124-125 



moving data, 126-127 
user move request, 123 

msgAppClose method for, 110 
msgApplnit method for, 105 
msgAppOpen method for, 108 
msglnit method for, 104 
msgRestore method for, 114-115 
msgSave method for, 113 
notifying observers, 53 

TIFF_NEW_ONLY structure, 332 

TIFF (tagged Image File Format), 331 
images, 331 

metrics, 332 
painting, 333 
in picture segments, 333 

object 
creating,332 
destroying,333 
filing, 333 
repainting,333 

Tiling,292 
pagination method, 137 

Title bar, 507 

TkDemo application, 432-433 
illustrated, 433 

TK_TABLE_ENTRy,429 
array, 430 

for menu contents, 448 
for option card, 432-433 

child window creation and, 434 
defining statistically, 430 
fields 

interpretation, 429 
menu button, 448 

flags, 438 
values in, 430-431 

submenus and, 448 

TkTableFillArrayWithFonts, 441 

TKTABLE.H,435 

TK_ TABLE_NEW _ONLY structure, 
428,434, 

tlChildrenMax constraint, 387 

tlGroupMax constraint, 386-387 

tlMaxFit constraint, 386 

Toggle tables, 427, 442 
modifying,442 

Tokens (mark), 130 
comparing, 201 
creating, 200 
deleting, 201 
implementing, 130-132 
stamp mapping and, 131-132 
storing, 131 
table mapping and, 131 

Toolkit 
ancestors, 367-370 

borders, 370 
embedded windows, 370 

gesture windows, 368-370 
objects, 367 
windows, 367-368 

see also VI Toolkit 

Toolkit tables, 364, 425-444 
changing defaults, 434-435 

flags to modify items, 435 
low-level customization, 435 
specifying item class, 435 
using default item class, 434-435 

choices and, 442-444 
creating,428-435 

buttonsand,429 
changing defaults and, 434-435 
child windows, 434 
class-dependent creation 

information, 429-433 
common creation information, 428 

displaying installed fonts, 441 
flags, 430-432 

modifying items with, 435 
values, 431 

installed fonts and, 441 
kinds of, 427-428 
layout, 437 
list boxes vs., 470 
managers, 438-440 
messages, 427 
modifying, 436 
notification, 438 
painting,436-437 
removing items from, 441 
sample, 426 
scroll windows and, 462 
toggle tables, 427, 442 
window tags, 436 
see also cls Tk Table; VI T oolki t 

Topping, border windows, 377 

Trackers, 527-528 
destroying, 528 
drawing, 528 
notification, 528 
see also cls Track 

Translating, captured scribbles, 557-558 

Translation 
data structures, 598-600 

XLATE_CASE_METRICS, 599 
XLATE_METRICs,598-599 
XLATE_NEW, 599 
XLATE_NEW_ONLY, 599 

handwriting, flags, 600-602 
messages, 604-606 

control messages, 606 
creating translator, 605 
initialization messages, 605 
notification messages, 606 

score, 600 
templates, 602-603 

Translation classes, 597-606 
data structures, 598-600 
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handwriting translation flags, 600-602 
hierarchy of, 598 
translation messages, 604-606 
translation templates, 602-603 

Translation template, 601 
modes, 603 
types, 602-603 

Translator, 479 
clsSPaper, 595-596 
creating, 605 
notification, 608 
object, 555, 597 

setting, 587-588 

Transparency (color) values, 295 

Traversal drivers, 129 

T tt ViewSelBeginMoveAndCopyO 
function, 124 

TttViewXferListO function, 125 

VI components, 349 

VID 
component, 203 
creating new objects and, 15 
dynamic, 9 
getting and setting, 181 
input subsystem, 568 
of root container application, 187 
scope and type, 10 
well-known, 9-11 

VI Toolkit, 136 
additional information, 356 
button table class, 236 
choices, 450 
classes, 209, 357-360 

clsGWin and, 617 
graphics behavior, 265 
hierarchy of, 357 
inheriting from clsControl, 359 
kinds of, 361 
not inheriting from clsControl, 358 
outline of, 360 

clipping and, 236 
components, 350 

filed representation and, 364-366 
filing,365 
nested, 362-363 
see also Toolkit; Toolkit tables 

controls, leaf, 382 
developer's quick start, 352-355 
filing state, 368 
instance creation and defaults, 364 
layout classes, 251 
menus, input filters and, 548-549 
overview, 349 
part organization, 350-352 
programming details, 366 
standard message interface, 492-496 
user choice of fonts and, 304 
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window 
nested control, 383 
repainting, 368 

window layout, 247 

Unconstrained layout, window, 224 

Unfilled region (progress bar), 531 
defaults, 537 
manipulating, 537-539 

Unknown errors, 495 

Update region, 222, 240 
msgWinBeginPaint and, 240 
msgWinBeginRepaint and, 240 
smart repainting and, 238 
updating ends and, 240-241 

User interface 
built with windows, 218 
fields and, 485 
frames and, 507 
layout speedup and, 365 
resource files and, 365-366 

UUIDs (universal unique identifiers), 122 
component, 203 
embedded window, 193 
getting and setting, 181 
mark,201 

Values 
choice, 443-444 
control, 403 
xtmMode, 603 
xtmType, 602-603 

Version number, object, 56 

View class, 69, 173-175 
concepts, 173 
see also cls View 

VIEW_NEW structure, 174 

Views, for displaying data, 78 

WarningO function, 23 

Well-known UIDs, 9-10 
administration of, 10-11 
creating, 10 
for development and testing, 11 
global, 9, 10-11 
OBJECT_NEW_ structure, 47 
private, 10, 11 
process-global, 10 
scope of, 9, 10 

Wildcards, method table, 45, 46 

WIN_COPY_RECT structure, 243 

WIN_DEY _PIXELMAP structure, 258 

Window, 209 
application, 196-197 
baseline, 387-388 

alignment, 251, 387 
borders, 361 

bounds, 232 
setting, 234 

child,216 
altering, 246 
labels and, 415-416 

client, 92 
closing document and, 109 
creating for application frame, 

212-213 
document termination and, 112 
frame layout and, 501 
positioning scroll window, 461 

clipping, 216, 219-221 
regions, 220 

copying pixels in, 243-244 
creating, 212, 217 

size and position, 232 
style flags, 232 

damage,d,222 
copied pixels and, 243 

debugging,252 
decoration, 382 
defined, 215 
delta, 377 
destination, 259-260 
destroying, 218 
devices, 210, 217 

cached images for, 273-274 
setting, 233 

dirty, 222, 237 
image devices and, 259 
marking entire, 239 
receiving msgWinRepaint and, 237 
region, 238-239 

drawing context bound to, 210 
drawing in, 236 
embedded, 11 7-118 

child, 193 
creating, 190 
destroying, 190 
metrics, 190 
moving or copying, 191-193 

between, 118-119 
style of, 190-191 
toolkit ancestors and, 370 
UUID,193 

enumerating, 216, 225 
environment information, 253 
extracting, 218, 234 
filing, 216, 225, 253 
filling, 294 
flags, 227,228-229 

input,228,569-570 
setting,234-235 
style, 228, 229, 232 

floating, 163 
gesture, 368-370 

messages, 617-618 
using, 617-618 

graphic classes and, 210-211 
grouping, 223 
image, 259-262 

ImagePoint, 210 
creating and inserting, 556-557 

initializing, 560-561 
inserting, 217, 233-234 
layout, 216, 224-225, 247-248 

adding child windows to, 381 
classes, 381-382 
dirty, 249, 365 
episodic, 225 
parent-veto, 225 
processing, 249 
shrink-wrap and, 397 
unconstrained, 224 

leaf,565 
life cycle, 217 
lightweight, 216, 218-219 
main, 92 

application, 504 
initializing 

clsSPaper-based, 593-594 
setting, 163 

management, 225-226 
messages 

creation, 230 
display, 230-231, 235-244 
filing,231 
layout, 231, 244-251 
management, 231, 251-253 
metrics, 230, 233-234 
sending to Des, 289-290 
sending to hierarchy, 251-252 

metrics, 227-228 
moving,246-247 
off-screen, 297 
orphan, 217 
overview, 209 
painting,239 
parent, 216 

setting, 233 
printer, 301 
repainting, 212, 216, 222-223 

dynamics, 237-243 
painting and, 236 

resizing, 246-247 
root, 216 
scroll,457-462 
scrollwin, 459 
sibling relationship of, 216 
size and position, 223-224 
sorting,,216,225 
subclasses, 551-552 

using,219 
table layout, 383 
tagging, 216, 225 
tags 

setting, 235 
tag field for, 228 

toolkit components, 367-368 
transparency,223 
tree, 215, 216, 550 

extracting'window from, 550 
illustrated, 217 



inserting window into, 550 
objects, 548 

see also Window system 

Window and graphics subsystem, 546 

Window class, 227-234 
clsWin ~essages, 230-231 
cls Win structures, 227 
creating new window and, 232 
layout messages, 244-251 
management messages, 251-253 
summary, 254 
window display messages, 235-244 
window metrics messages, 233-235 
see also cIs Win 

Window device classes, 255-263 
image devices, 256-263 
windowing devices, 255 
see also cIs WinDev 

Windowing device, 255 
defined,255 

Window layout, 381-382 
classes, 381-382 

Window system, 215-226 
caching desired sizes and, 250 
concept overview, 215-226 
enumeration options, 225 
imaging devices and, 256 
layout and geometry capture, 251 
layout episode, 249 
in repaint process, 242-243 
smart repainting and, 238-239 
subclassing cls Win and, 226 
windowing devices and, 255 
see also Window 

win.input.flags field, 565 

WIN METRICS structure, 227-228, 254 
c~ching desired sizes and, 250 
child windows and, 246 
laying out self and, 250 
window metric messages 

and,233-235 

WIN_NEW structure, 232 

WIN_SEND structure, 251 

WIN_SORT structure, 252 

WKNAdminO macro, 12 

WKNScopeO macro, 12 

WKNValueO macro, 12 

WKNVerO macro, 12 

Wrapper. see Printing, wrapper 

WriterApplnitO, 595 

WriterAppTranslatorO method, 595 

WriterCompletedO, 592 

wsCaptureGeometry flag, 247, 251 

wsChildrenStay flag, 244 

wsClipChildren flag, 236 

wsClipParent flag, 236 

wsClipSiblings flag, 236 

wsDstNotDirty flag, 243 

wsFileInLine flag, 253 

wsFileLayoutDirty flag, 365 

wsFileNoBounds flag, 253 

wsGrow flags, 246, 289 

wsLayoutDirty flag, 253 

wsLayoutMinPaint flag, 248 

wsLayoutNoCache flag, 250 

wsLayoutResize flag, 249 
laying out self and, 250 

wsPlaneMask flag, 243 

wsPlanePen flag, 243 

wsSaveUnder flag, 241 

wsSendFile flag, 366 

wsSendGeometry flag, 246, 251 

wsSendlntraProcess flag, 252 

wsShrinkWrapHeight flag, 250 
label layout and, 414 

wsShrinkWrapWidth flag, 250 
label layout and, 414 

wsSrcNotDirty flag, 243 

wsSynchPaint flag, 240 

wsSynchRepaint flag, 237, 242 

XferMatch, 327 

xferPicSegObject, 326 

xferString, 126 

xgs iT ap gesture, 408 

xgsQuestion gesture, 408 

xlate argument, 479 

XLATE_CASE_METRICS structure, 599 

XLATE.H, 598 

xlate.hwxFlags, 600 

XLATE_METRICS structure, 598-599 

XLATE_NEW_ONLY structure, 599 

XLATE_NEW structure, 599 

XList2T ext filter function, 592 

Xlist, 597 
concepts, 611-612 
creating, 614 
data, 588 

functions, 588 
parsing, 592 

defined, 611 
elements, 611-612 

adding,615 
data, 612 
deleting, 614 
flags, 612 
freeing, 614 
getting and setting, 615 
inserting, 614 

INDEX 645 

flags, 611 
functions, 613 

using, 613-615 
msgXlateData and, 606 
traversing, 614-615 

XListDeleteO function, 614 

XLIST _ELEMENT structure, 611-612 

XListF reeDataO function, 614 

XListF reeO function, 614 

XListGetO function, 615 

XLIST.H,611 

XListInsertO function, 614, 615 

XListNewO function, 614 

XListSetO function, 615 

XListTraverseO function, 592,614-615 

XT emplateCompileO function, 602 

XTM_ARGS structure, 602 
xtmMode value, 603 
xtmType value, 602-603 

xtmMode value, 603 

xtmType value, 602-603 

XTRACT.H, 598 

X-Y distribution, 565 

Zooming, 502-503 
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