


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































XGESTURE.H 
Common #defines and typedefs 

II User-defineab!e 
#define xgsLeftDown MakeTag(c!sXGesture, Oxc5) II 197 
#define xgsLeftUp MakeTag(c!sXGesture, Oxc6) II 198 
#define xgsUpLeft MakeTag(c!sXGesture, Oxc7) II 199 
II Undo 
#define xgsVertCounterF!ick MakeTag(c!sXGesture, Oxc8) II 200 
#define xgsHorzCounterF!ick MakeTag(c!sXGesture, Oxc9) II 201 
#define xgsInfinity MakeTag(c!sXGesture, Oxca) II 202 not generated 
#define xgsCirc!eCrossOut MakeTag(c!sXGesture, Oxcb) II 203 
II Borders On 
#define xgsBordersOn MakeTag(c!sXGesture, Oxcc) II 204 
#define xgsAsterisk MakeTag(c!sXGesture, '*' ) II not generated 
II Capita! letters gestures 
#define xgsAGesture MakeTag(c!sXGesture, 'A') II 65 
#define xgsBGesture MakeTag(c!sXGesture, 'B' ) II 66 
II for xgsCGesture see above 67 
#define xgsDGesture MakeTag(c!sXGesture, 'D' ) II 68 
#define xgsEGesture MakeTag(c!sXGesture, 'E' ) II 69 
#define xgsFGesture MakeTag(c!sXGesture, 'F' ) II 70 
#define xgsGGesture MakeTag(c!sXGesture, 'G' ) II 71 
#define xgsHGesture MakeTag(c!sXGesture, 'H' ) II 72 
#define xgsIGesture MakeTag(c!sXGesture, 'I' ) II 73 
#define xgsJGesture MakeTag(c!sXGesture, 'J' ) II 74 
#define xgsKGesture MakeTag(c!sXGesture, 'K' ) II 75 
II for xgsLGesture see xgsLLCorner, above 76 
#define xgsMGesture MakeTag(c!sXGesture, 'M') II 77 
#define xgsNGesture MakeTag(c!sXGesture, 'N' ) II 78 
#define xgsOGesture MakeTag(c!sXGesture, '0' ) II 79 xgsCirc!e 
#define xgsPGesture MakeTag(c!sXGesture, 'P' ) II 80 
#define xgsQGesture MakeTag(c!sXGesture, 'Q' ) II 81 
#define xgsRGesture MakeTag(c!sXGesture, 'R' ) II 82 
#define xgsSGesture MakeTag(c!sXGesture, 'S' ) II 83 
#define xgsTGesture MakeTag(c!sXGesture, 'T' } II 84 
#define xgsUGesture MakeTag(c!sXGesture, 'U' } II 85 
#define xgsCheck MakeTag(c!sXGesture, 'V'} II 86 xgsVGesture 
#define xgsVGesture MakeTag(c!sXGesture, 'V'} II 86 xgsCheck 
#define xgsWGesture MakeTag(c!sXGesture, 'W'} II 87 
#define xgsXGesture MakeTag(c!sXGesture, ,x' } II 88 xgsCross 
#define xgsYGesture MakeTag(c!sXGesture, 'Y' ) II 89 
#define xgsZGesture MakeTag(c!sXGesture, 'z' ) II 90 
#define xgsQuestion MakeTag(c!sXGesture, '?' ) II 63 
II graphic gestures in geo.ptc - currently not implemented 
#define xgsRect MakeTag(c!sXGesture, OxfO) II 240 not generated 
#define xgsRoundRect MakeTag(c!sXGesture, Oxf1) II 241 not generated 
#define xgsSp!ine MakeTag(c!sXGesture, Oxf2) II 242 not generated 
#define xgsPo!y!ine MakeTag(c!sXGesture, Oxf3} II 243 not generated 
#define xgsOTapHo!d xgsPressHo!d 
#define xgs1TapHo!d xgsTapHo!d 
#define xgs2TapHo!d MakeTag(c!sXGesture, Oxf4) II 244 
#define xgs3TapHo!d MakeTag(c!sXGesture, OxfS) II 245 
#define xgs4TapHo!d MakeTag(c!sXGesture, Oxf6) II 246 

Output Data Structure 

Information returned in an xlist. 

typedef struct XLATE GDATA { 
U32 gTypei /1 gesture code (one of the 32-bit values defined above) 
XY32 hotPointi II target point in window coordinates 

XLATE_GDATA, *P_XLATE_GDATAi 

735 
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Messages 

msgNewDefaults: 
Sets default values in XLATE_NEW structure for a gesture recognizer 

Takes P_XLATE_NEW, returns SfATUS. 

pArgs->xlate.metrics.charCount 1; 
pArgs->xlate.metrics.lineCount 1; 

and all other values to 0 

msgNew: 
Creates a new Gesture translation object. 

Takes P _XLATE_NEW, returns SfATUS. 

Note: sets the XIATE_NEW.mode to xlGesture, regardless of the value passed in via pArgs. 

Notification Messages 

msgXGestureComplete: 
Hook for subclasses to postprocess the results of gesture recognition. 

Takes NULL, returns STATUS. 

#define msgXGestureComplete 
#endif 

Not implemented. 

MakeTag(clsXGesture, 64) 



XLATE.H 

This file contains part of the API definition for clsXtract. For the remainder see xtract.h. 

clsXtract inherits from clsObject. 

Implements basic translation functions for converting pen input, in the form of strokes, to gestures or 
text characters. 

Translators are objects that use pattern recognition techniques to convert pen input to gestures or text 
characters. There are three stages to the translation process: initialization, control (stroke collection and 
recognition), and notification (data output). 

Since the translation object may preprocess input data as it is received, initialization messages should be 
sent before any strokes are added to the object. Initialization messages establish the rules for translation. 

Control messages are used by the client to communicate specific information regarding the state of the 
translation as it pertains to the input stroke stream. 

Notification messages are used by the translation object to notify the client as to the current state of the 
translation process. 

For historical reasons messages and data types relating to translation are defined in terms of two class names: 
clsXlate and clsXtract. Conceptually, clsXlate is an abstract class (a class with no default behavior, i.e. no 
methods) and clsXtract is a subclass of clsXlate which implements methods for a large number of 
messages. As implemented, however, there is no such class as clsXlate in PenPoint 1.0. When PenPoint 
boots, clsXlate is not installed in the class hierarchy, and clsXtract is installed as a subclass of clsObject. 

The clsXtract/clsXlate does not implement enough behavior to be used directly as a translator. Rather 
translation objects should be created as instances of one of the following subclasses: 

clsXGesture for gestures 

clsXText for letters with minimal language support 

clsXWord for letters as part of normal American English 

clsXTeach for letters when the application is to train therecognition engine. (It is not possible to train 

gestures) 

xtract.h, xgesture.h, xtext.h, xword.h, xteach.h 

#ifndef XLATE INCLUDED 
#define XLATE-INCLUDED 
#ifndef GO INCLUDED 
#include <go.h> 
#endif 
#ifndef GEO INCLUDED 
#include <geo.h> 
#endif 
#ifndef CLSMGR INCLUDED 
#include <clsmgr.h> 
#endif 
#ifndef XLIST INCLUDED 
#include <xlist.h> 
#endif 
#ifndef SPELL INCLUDED 
#include <speIl.h> 
#endif 
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COllllllon #defines and typedefs 

Internal Constants 

The following are used globally by the translation object. 

*define xltCharWordTerminator ('\0') II standard string terminator 
*define xltCharSpace (' ') II character code for space 
*define xltCharDotlessI (Ox80) II character code for dotless i (private) 
*define xltCharDotlessJ (Ox81) II character code for dotless j (private) 
*define xltCharUnknownDefault' (Ox1S) II default "meatball" for unrecognized char 
*define xltMaxWordLength (32) II buffer size for word translations 
typedef struct POINT { 

S16 x, Yi 
} POINT, * P_POINTi II internal representation of a digitizer point 

Status Values 

The translation object may return the following status values. 

*define stsXlateBufferOverflow 
*define stsXlateBadProtoFile 
*define stsXlateBadTransFile 
*define stsXlateBadTrigramFile 
*define stsXlateInputTruncated 

Creation Messages 
Characteristics of the insertion pad. 

typedef struct XLATE_METRICS { 

MakeStatus(clsXlate, 1) 
MakeStatus(clsXlate, 2) 
MakeStatus(clsXlate, 3) 
MakeStatus(clsXlate, 4) 
MakeNonErr(clsXlate, 1) 

U16 lineCounti II number of lines (0 = indeterminate) 
U16 charCounti II number of character columns (0 = indeterminate) 
SIZE32 charBoxi II size of character box (height and width) 
S32 baselineOffseti II baseline offset to bottom of char box (if charCount != 0) 
XY32 origini II origin of insertion pad in digitizer coordinates 

XLATE_METRICS, *P_XLATE_METRICSi 

When "case smarts" are turned on (i.e. xltSmartCaseDisable hwx flag is OFF), the translation object 
will ignore the case in which the user wrote the input and will instead figure out the correct 
capitalization based on the settings in XIATE_CASE_METRICS. XIATE_CASE_TYPE tells the type of 
capitalization rules which the translation string should be made to obey. "No rules" means make 
everything lower case. 

typedef enum XLATE_CASE_TYPE { 
xcmNone, II Don't capitalize anything, force it all to lower case 
xcmSentence,11 Capitalize first letter of each sentence, etc 
xcmField II Capitalize as per XLATE_CASE_METRICS.context.field 

XLATE_CASE_TYPE, * P_XLATE_CASE_TYPEi 

If the writer is a mixed case writer, then he/she is presumed to write both upper case and lower case 
shapes. An AlICapsWriter, on the other hand, will only write upper case shapes, never lower case shapes. 
This knowledge can help the shape recognizer by limiting the number of alternatives it has to choose 
from. This does not mean, however, that the translation will be all upper case, for it is the job of" case 
smarts" to convert the translation to the correct case. 

typedef enum XLATE CASE WRITER { 
xcmMixedCaseWriter,- II Writer writes both upper and lower case shapes 
xcmAIICapsWriter, II Writer writes in all upper case shapes 

XLATE_CASE_WRITER, * P_XLATE_CASE_WRITERi 
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typedef enum XLATE CASE FIELD { 
xcmOneInitialCapField, II capitalize 
xcmAIIInitialCapsField, II capitalize 
xcmAIICapsField, II captialize 

XLATE_CASE_FIELD, * P_XLATE_CASE_FIELD; 
typedef struct XLATE_CASE_METRICS { 

first letter in the field 
first letter in each 'word' 
all letters in the field 

XLATE_CASE_TYPE type; II type of rule to use 
XLATE CASE WRITER writer; II type of input to expect 
union { 

SPELL CASE CONTEXT sentence;11 specific rules if type is xcmSentence 
XLATE=CASE=FIELD field; II specific rules if type is xcmField 

context; 
XLATE_CASE_METRICS, * P_XLATE_CASE_METRICS; 

typedef struct XLATE_NEW_ONLY { 
U32 hwxFlags; 
U16 charConstraints; 
XLATE METRICS metrics; 
P UNKNOWN pTemplate; 
XLATE CASE METRICS xlateCaseMetrics;. 

XLATE_NEW_ONLY, *P_XLATE_NEW_ONLY; 
typedef struct XLATE_NEW { 

OBJECT_NEW_ONLY object; 
XLATE NEW ONLY xlate; 

XLATE_NEW, *P_XLATE_NEW; 

msgNewDefaults: 

II xlate rules (see msgXlateSetFlags) 
II constrained char set flags 
II insertion pad parameters 
II compiled XTemplate; pNull if none. 
II case post-processing controls. 

Initializes the XLATE_NEW structure to default values. 

Takes P _XLATE_NEW, returns STATUS. Category: class message. 

typedef struct XLATE_NEW { 
OBJECT_NEW_ONLY object; 
XLATE NEW ONLY xlate; 

XLATE_NEW, *P_XLATE_NEW; 

The default values are 0 for everything. 

This message should, of course, be sent to one of the subclasses of clsXtract, not to clsXlate, since 

clsXlate is a fiction, and not to clsXtract, since clsXtract does not implement the complete behavior 
needed to do translation. 

msgNew: 
Creates a new translation object. 

Takes P _XLATE_NEW, returns STATUS. Category: class message. 

typedef struct XLATE_NEW { 
OBJECT_NEW_ONLY object; 
XLATE NEW ONLY xlate; 

XLATE_NEW, *P_XLATE_NEWi 

This message should, of course, be sent to one of the subclasses of clsXtract, not to clsXlate, since 

clsXlate is a fiction, and not to clsXtract, since clsXtract does not implement the complete behavior 
needed to do translation. 
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msgFree: 
Destroys a translation object. 

Takes P _NULL, returns SfATUS. 

This message should be sent to the object you wish to destroy. 

Initialization Messages 

Messoge 
Argum0mts 

Messoge 
Ar9umetlfS 

The following messages control various settings and modes which govern the way translation is carried 
out. These messages must all be received by the translator BEFORE any strokes are received by it, since 
translators are allowed to begin translating "in the background", (i.e. before the input is complete). 

msgXlateModeSet: 
Sets the mode (i.e. character/code type) of a translation object. 

Takes XIATE_MODE, returns SfATUS. 

#define msgXlateModeSet MakeMsg(clsXlate, 5) 

typedef enum ( 
xlCharacter, II obsolete 
xlText, II use default text rules (ASCII) 
xlNumber, II obsolete 
xlGesture, II use default gesture rules 
xlGeometric II obsolete 

XLATE~ODE, *P_XLATE_MODE; 

The translation object can be configured to processes a variety of character/code types. The mode flag 
determines the type of character set and default behavior for the object. 

msgXlateModeGet: 
Gets the mode of a translation object. 

Takes P _XIATE_MODE, ·returns STATUS. 

#define msgXlateModeGet MakeMsg(clsXlate, 10) 

typedef enum ( 
xlCharacter, II obsolete 
xl Text , II use default text rules (ASCII) 
xlNumber, II obsolete 
xlGesture, II use default gesture rules 
xlGeometric II obsolete 

XLATE_MODE, *P_XLATE_MODE; 

The mode was set either at msgNew time or by msgXlateModeSet. 

msgXlateMetricsSet: 
Tells translator the dimensions and layout of the writing area. 

Takes P _XIATE_METRICS, returns SfATUS. 

tdefine msgXlateMetricsSet MakeMsg(clsXlate, 8) 

typedef struct XLATE METRICS 
U16 lineCount; - II number of lines (0 = indeterminate) 
U16 charCount; II number of character columns (0 = indeterminate) 
SIZE32 charBox; II size of character box (height and width) 
S32 baselineOffset; II baseline offset to bottom of char box (if charCount != 0) 
XY32 origin; II origin of insertion pad in digitizer coordinates 

XLATE_METRICS, *P_XLATE_METRICS; 
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In order to assist the writer and the recognition system, an insertion pad can display guidelines, or 
"character boxes", that direct the writer in targeting. When character boxes are used, the 
XLATE_METRICS are used to communicate the physical box information to the translation object. The 
translator can use this information (when available) to decide how to group the strokes into characters. 

Most internal processes key off the charCount field. If charCount is 0, the translation object assumes 

that there are no boxes. In that case it will default to a heuristic algorithm that combines information 
from the shape matching and context processing to estimate the writing baseline and character spacing. 

(As an aside, the translation object does not use baseline information when charCount is 0. I.e. 
lineCount is ignored in that case.) 

If charCount > 0, the translation object uses lineCount and charCount to calculate the number of boxes 
in the insertion pad. A combination of the char Box height and width and the x and y coordinates of the 
origin are used to define the physical bounds of each box. The translation object then uses this to 
determine character segmentation. 

msgXl ateMetrics Get: 
Gets metrics of a translation object. 

Takes P_XLATE_METRICS, returns SfATUS. 

#define msgXlateMetricsGet MakeMsg(clsXlate, 16) 

typedef struct XLATE METRICS 
U16 lineCount; II number of lines (0 = indeterminate) 
U16 charCount; II number of character columns (0 = indeterminate) 
SIZE32 charBox; II size of character box (height and width) 
S32 baselineOffset; II baseline offset to bottom of char box (if charCount != 0) 
XY32 origin; II origin of insertion pad in digitizer coordinates 

XLATE_METRICS, *P_XLATE_METRICS; 

The metrics were set in response to either msgNew or msgXlateMetricsSet. 

msgXIateStringSet: 
Sets the current textual context for a translation object. 

Takes P_XLATE_STRING, returns SfATUS. 

#define msgXlateStringSet MakeMsg(clsXlate, 12) 

typedef struct XLATE_STRING { 
P_CHAR pCurrentText; II pointer to current text string 
U16 length; II string length 
816 startIndex; II index of first editable character 
S16 endIndex; II index of last editable character 

XLATE_STRING, *P_XLATE_STRING; 

The following structure is used to communicate currently displayed text in the insertion pad. It is only 
applicable when using boxed insertion pads. The existing textual information must be registered if the 
translation object is using any string-based knowledge source (such as the dictionary or a template) 
where positional information within the string is crucial for proper recognition. 

It is possible to allow only a portion of the displayed string to be in the insertion pad (and hence, 
editable). To allow for this, startlndex represents the first editable character's position in the string, and 

endlndex represents the last editable characters's position in the string. If the entire string is editable, set 

startlndex = ° and endlndex = string length. 
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msgXlateSetFlags: 
Sets the translation flags. 

Takes U32, returns STATUS. 

#define msgXlateSetFlags 
II Built-in Rules 
#define xltSegmentVeto 
#define xltCaseEnable 
#define xltAlphaNumericEnable 
#define xltPunctuationEnable 
#define xltVerticalEnable 
account 

flagO 
flag8 
flag9 
flag10 
flag14 

MakeMsg(clsXlate, 14) 

II allow one and only one char per box 
II prefer standard rules of capitalization 
II prefer standard grouping of letters and digits 
II prefer standard use of punctuation 
II take height and vertical position of chars into 

#define xltSpaceDisable 
#define xltConnectedEnable 
II Knowledge Source Controls 
#define xltSpellingEnable 
#define xltSpellingVeto 
#define xltSpellingPropose 
#define xTemplateEnable 
#define xTemplateVeto 
#define xTemplatePropose 

flag1S II ignore spaces (translate as one string) 
flag1 II currently not implemented 

II Post-processing Rules 
#define xltProofEnable 
#define xltAbbrEnable 
#define xltExpansionEnable 
#define xltSmartCaseDisable 

flag2 
flag3 II 

flag4 
flagS II 
flag6 II 
flag7 II 

flagll 
flag12 
flag13 

flag16 

II use dictionary, prefer dictionary words 
disallow non-dictionary words 
II propose from dictionary when stuck 

use xTemplate, prefer te~plate words 
disallow words not matching template 
propose from template when stuck 

II currently not implemented 
II currently not implemented 
II currently not implemented 
II DON'T correct the capitalization 

II Not currently implemented 
#define hwxGeoPolylines flag24 
#define hwxGeoSingleLines flag2S 
#define hwxGeoLinesAlways flag26 

II currently not implemented 
II currently not implemented 
II currently not implemented 

The translation flags (hw:x:Flags) govern which of the various scoring rules will be applied in choosing 

the best translation. They include built-in language rules, choice of assisting knowledge sources (speller, 
templates), and postprocessing rules, such as sentence-level case correction. 

Built-in Rules: The translation object can be directed to 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 example if xltCaseEnable is on, the translator will show a 
preference for words that are either all lower case, all upper case or all lower case except the first letter. 

Knowledge Source Controls: The translation object can be directed to use spelling and/or template 
information in order to assist recognition. Each of these knowledge sources, when it is turned on, has a 
choice of four modes of operation: 

Enable, Enable+Veto, Enable+Propose and Enable+Veto+Propose. 

The Enable flag must be ON in all four cases. This enables the use of the knowledge source and causes 

the translator to show a preference for words which conform to the source (i.e. are in the dictionary or 
match the template). If the Veto flag is also on, then the translator will ONLY consider translations 

which conform to the source and will reject all translations which do not. If the Propose flag is also on, 
it allows the translator to change some letters if it will result in a translation which conforms to the 

knowledge source even if the raw shape matcher did not suggest those letters. 

Post-processing Rules: The translation object can apply post-processing rules to assist error-checking 

and proofing (spell correction). The only processing that is currently implemented is the "smart case" 

capability. This capability calls for the translator to use linguistic rules to correct the capitalization of 

the translation. This correction is always applied unless it is disabled by turning the smartCaseDisable 
flag on. 
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msgXIateGetFlags: 
Gets the translation flags of an object. 

Takes P _U32, returns STATUS. 

tdefine msgXlateGetFlags MakeMsg(clsXlate, 17) 

The translation flags are also called the hwx:Flags. 

msgXIateFlagsClear: 
Clears the given set of translation flags. 

Takes U32, returns STATUS. 

tdefine msgXlateFlagsClear 

Performs the operation 

hwxFlags &=-pArgs; 

MakeMsg(clsXlate, 15) 

thus turning OFF all flags which are ON in pArgs and leaving unchanged those flags which are OFF in 

pArgs. 

msgXIateCharConstrainsSet: 
Sets the character constraints of a translation object. 

Takes P _UI6, returns STATUS. 

tdefine msgXlateCharConstraintsSet MakeMsg(clsXlate, 11) 
tdefine xltDisableUpperCase flagO II disallow A thru Z 
tdefine xltDisableLowerCase flag1 II disallow a thru z 
tdefine xltDisableNumerals flag2 II disallow 0 thru 9 
tdefine xltDisableCommonPunct flag3 I I disallow .,'!?;: %$t+-* () "=1 
tdefine xltDisableOtherPunct flag4 II disallow all other punctuation 

Character constraints impose limits on the shapes that the writer is allowed to write. Setting the flag 

when appropriate may improve translation accuracy or performance since the shape matcher will know 

that it does not need to consider certain shapes as possibilities. 

For example, a numeric-only translator can be constructed by setting all of the disable flags except for 

xltDisableNumerals. 

Note that character constraints do not restrict the case of the translation string if" case smarts" are on. 

For example, case smarts may force the translation to be all lower case letters even if the 

xltDisableLowerCase charConstraint flag is set. 

msgXIateCharConstrainsGet: 
Gets the character constraints of a translation object. 

Takes P_UI6, returns STATUS. 

tdefine msgXlateCharConstraintsGet MakeMsg(clsXlate, 18) 

The charConstraints were set in response to either msgNew or msgXlateCharConstraintsSet 
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msgXlateTemplateGet: 
Gets the template for a translation object. 

Takes PP _UNKNOWN, returns STATUS. 

tdefine msqXlateTemplateGet MakeMsq(clsXlate, 13) 

Will return in *pArgs a pointer to the compiled template currently in effect for the translator. 

msgXlateTemplateSet: 
Sets the template for a translation object. 

Takes P _UNKNOWN, returns STATUS. 

tdefine msqXlateTemplateSet MakeMsq(clsXlate, 9) 

The pArg should be a pointer to the "compiled" template created by calling the function 

XTemplateCompileO defined in xtemplt.h 

msgXlateCharMemorySet: 
Sets the current Character memory for character box mode. 

Takes P _CHARACTER_MEMORY, returns STATUS. 

tdefine msqXlateCharMemorySet MakeMsq(clsXlate, 22) 

typedef struct CHARACTER_MEMORY 
U16 position; II position in the strinq 
P_CHAR usedCharacters; II list of characters already used 

CHARACTER_MEMORY, *P_CHARACTER_MEMORY; 

In "boxed" mode (which typically is used when editing a short string), the translation object can accept 

a list of characters already attempted in this position. This is used to allow ambiguous character shapes 
to be translated differently on overwrite. 

For example, a writer attempting to enter a lower case "L" may want to avoid repeatedly entering a 

straight vertical stroke and receiving a numeral "1" as the translation. The character memory feature 

allows a client that keeps track of previously overwritten text to pass this information to the translation 
object. The translation object will then disallow any character in the "already tried" string. 

This feature is implemented only for single character entries. The Position field refers to the position of 

the character in the XLATE_STRING pCurrentText string. Setting character memory for more than one 
position for a single translation will result in the character memory being ignored in all positions. 

msgXlateCharMemoryGet: 
Gets the current Character memory for character box mode. 

Takes P _CHARACTER_MEMORY, returns STATUS. 

tdefine msqXlateCharMemoryGet MakeMsq(clsXlate, 27) 

typedef struct CHARACTER_MEMORY 
U16 position; II position in the string 
P_CHAR usedCharacters; II list of characters already used 

CHARACTER_MEMORY, *P_CHARACTER_MEMORY; 

This message is intended for use by subclasses. 
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msgXlateSetXlateCaseMetrics: 
Sets the "smart case" metrics. 

#define msgXlateSetXlateCaseMetrics MakeMsg(clsXlate, 26) 

typedef struct XLATE_CASE_METRICS 
XLATE_CASE_TYPE type; II type of rule to use 
XLATE CASE WRITER writer; II type of input to expect 
union { 

SPELL CASE CONTEXT sentence;11 specific rules if type is xcmSentence 
XLATE=CASE=FIELD field; II specific rules if type is xcmField 

context; 
XLATE_CASE_METRICS, * P_XLATE_CASE METRICS; 

The translation object can be directed to use Case (capitalization) heuristics above and beyond the basic 
xltCaseEnable heuristics set in the xlate flags. These rules are communicated via the 
XLATE_CASE_METRICS structure. They are applied in a post-processing pass by the translator, whereas 
the hwxFlags are applied during the initial search for a good translation. 

These rules set expectations for input (writer style) as well as output format. The writer (CASE_WRITER) 

field prepares the system for the type of input, allowing either mixed case or all upper case input. The 
type ( CASE_TYPE) field sets the style of heuristics. The context field sets the specific rules to implement. 

See spel1.h for definitions for SPELL_CASE_CONTEXT. 

msgXlateGetXlateCaseMetrics: 
Gets the "smart case" metrics. 

#define msgXlateGetXlateCaseMetrics MakeMsg(clsXlate, 25) 

typedef struct XLATE_CASE_METRICS 
XLATE CASE TYPE type; II type of rule to use 
XLATE CASE WRITER writer; II type of input to expect 
union ( 

SPELL_CASE_CONTEXT sentence;11 specific rules if type is xcmSentence 
XLATE_CASE_FIELD field; II specific rules if type is xcmField 

context; 
XLATE_CASE_METRICS, * P_XLATE_CASE METRICS; 

Returns the values that were set either at msgNew time or by msgXlateSetXlateCaseMetrics. 

msgXlateGetHistoryTemplate: 
Gets the current alternate Translation Template. 

Takes PP _UNKNOWN, returns STATUS. 

#define msgXlateGetHistoryTemplate MakeMsg(clsXlate, 23) 

There is no behavior of class xlate associated with the history template other than to respond to the Set 
and Get messages. It may used by the client to implement a "history" or cache mechanism, allowing the 
system to "remember" things previously translated. 
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msgXlateSetHistoryTemplate: 
Sets the current alternate Translation Template. 

Takes P_UNKNOWN, returns STATUS. 

idefine msgXlateSetHistoryTemplate MakeMsg(clsXlate, 24) 

". Control Messages 

msgXlateComplete: 
Initiates completion of translation after input is complete. 

Takes NULL, returns STATUS. 

*define msgXlateComplete MakeMsg(clsXlate, 3) 

Obsolete. See msgXtractComplete in xtract.h. 

Not to be confused with msgXIateCompleted (see below). 

Other control messages are defined in xtract.h. In general, the client does not need to play an active role 

in sending or receiving control messages. 

Notification Messages 

msgXlateData: 
Allows a client to read the results from a translation object. 

Takes P _XLATE_DATA, returns STATUS. 

*define msgXlateData MakeMsg(clsXlate, 2) 

typedef struct XLATE_DATA 
OS_HEAP_ID heap; II In: heap to allocate structures 
struct XLIST *pXList; II Out: pointer to return info 

XLATE_DATA, *P_XLATE_DATA; 
typedef struct XLATE_BDATA { 

RECT32 box; 
S32 baseline; 

XLATE_BDATA, *P_XLATE_BDATA; 
typedef struct WORD_ENTRY { 

S16 score; 
CHAR string[xltMaxWordLength]; 

WORD_ENTRY, *P_WORD_ENTRY; 
typedef struct WORD_LIST { 

RECT32 bound; 
U16 count; 
WORD ENTRY word[1]; 

WORD_LIST, *P_WORD_LIST; 

II 
II bounding information 
II baseline offset 

II structure for a word 
II confidence factor 

II word 

II structure for a list of words 
II bounding information 
II number of words in list 
II variable length array of words 

The client reads the translation results from the translation object via this message. 

The translation object fills in the clients xlist data with the output data. The specific xlist type is 
dependent upon the specific translation class. Please refer to xlist.h for the information on each 

translation class. 
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The output data is only available upon completion of the translation process. Partial data cannot be read 
before the client has received the completion notification message (msgXIateCompleted) from the 
translation object (see below). 

The output data is a read-once function.,That is, you cannot send msgXIateData twice to the same 
translator. All translation object internal resources pertaining to the translated data are freed during the 

reading process. 

This message must be sent to an instance of one of the subclasses of clsXtract, such as clsXText or 
clsXGesture. The clsXtract itself does not implement any behavior for this message. 

msgXlateComplet~d: 
Notification to client that the translation has been completed. 

Takes OBJECT, returns STATUS. 

#define msgXlateCompleted MakeMsg(clsXlate, 128) 

This notification is sent by the translation object to its observers to inform them that translation is 
completed. Upon receiving this message the client should send msgXIateData (see above) back to the 
translator to read the output. 

The pArgs is the id of the translator. 





XLFILTER.H 

This file contains the API definition for some of the xlist filters. xlist filters provide a mechanism to alter 

the contents of an xlist. 

Xlists are a dynamic list of dynamic items. Their API is defined in the file xlist.h. This file simply defines 
a fIlter function to operate on the xlist. This function should have probably been included in the file 

xlist.h. 

xlist.h 

#ifndef XLFILTER INCLUDED 
#define XLFILTER INCLUDED 
#ifndef XLIST INCLUDED 
#include <xlist.h> 
#endif 

XList2fext 
Converts a translator xlist to lines of xtText & xtBounds. 

Returns STATUS. 

Function Prototype STATUS EXPORTED XList2Text ( 
P_XLIST pXList); 

(omments Converts xlist of the form: 

[xtBounds xtTextWord [xtTextWord]] xtTextListEnd 

into: 

[xtBounds xtText] 

where xtText is the space delimited xtTextWords. 

Sets the xlfXList2Text flag in the xlist to indicate that the filter has been executed on this list. A 

subsequent invocation ofXList2Text with this flag set will return stsOK without processing any data. 
Turning this flag off will cause another pass over the data. This will have no side affects. 

xlist.h 





XLIST.M 

This file contains the API definition for xlist. Xlists provide a set of dynamic list routines used by 

translators. 

The functions described in this file are contained in XLIST.LIB. 

An xlist isa set of routines for manipulating a list of items of data type P _XLIST_ELEMENT. These items 

are allocated from a heap passed into the xlist when it is created. Elements have some flag settings, a data 

type, and a pointer. The pointer points to data defined by the data type, whose allocation is dependent 

on the flag settings. 

Elements in the list are indexed from 0 to entries-I. A series of functions are provide to create and 

destroy lists, traverse lists, access and set list elements, insert new elements, and delete elements. 

In addition, functions are provided to "filter" data from the xlist. These filters either extract useful data 
from the xlist in the form of a data structure, or actually "mutates" the xlist into an xlist of a different 

format. These filters are defined in this file and in xlfilter.h. 

Xlists of various types are used throughout the system. Primarily, they are used to pass translation 

information between the hwx system and the client. See xlate.h for example uses in the hwx engine; and 
gwin.h, spaper.h, or insert.h for example uses inside the UI toolkit. 

Typical users create xlists (XListNew), add and delete items (XListInsert, XListDelete), access the value 

of items (via filters or XListGet), traverse (XListTraverse) and free them (XListFree). Other functions, 

while useful, are rarely used. 

Xlists have associated with them a heap with which use to allocate the memory needed to store the 
elements (p _XLIST_ELEMENT). They can also use this heap to allocate space for the data pointer field of 

an element, when the corresponding elements flag setting is xfHeapAlloc. In this situation, the element 
data pointer will be freed when the xlist is freed, or when XListFreeData is called. Allocating other 

memory off the xlist heap, although not recommended, is possible. It would be the clients responsibility 

to free this data. However, typically the user of an xlist will allocate space for the data pointer off of the 

heap using XListAlloc, insert an element into the xlist with the data, and allow the xlist to manage and 
free the memory. 

#ifndef XLIST_INCLUDED 
#define XLIST_INCLUDED 
#ifndef GO_INCLUDED 
#include <go.h> 
#endif 
#ifndef OSHEAP_INCLUDED 
#include <osheap.h> 
#endif 
#ifndef CLSMGR_INCLUDED 
#include <clsmgr.h> 
#endif 
#ifndef GEO_INCLUDED 
#include <geo.h> 
#endif 
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Common #defines and typedefs 

Xlist Data Structure 
A pointer to an xlist is a pointer to a private data structure. This pointer is passed to the xlist function to 

create, destroy, and manipulate xlists. 

typedef P_UNKNOWN P_XLIST; 

Xlist Flags 
These flags are stored in the xlist. They are useful to store xlist specific data. flagO through flag15 are 

reserved for GO internal use, while flag16 through flag31 is for client use. The only flag currently used 
indicates that XList2Text has been run on the xlist. This optimizes successive calls to this xlist filter, 

allowing it to return without running the filter. Running the filter a second time, because the flag is 
clear, is harmless. 

#define xflXList2Text flagO 

Element Types 
These are the data types for elements of an xlist. An element contains a type, a data pointer and flags. 
For each data type, the data pointer varies. 

Enum16 (XTYPE) 
xtNull, 
xtBounds, 
xtGesture, 
xtText, 
xtObject, 
xtBoundsX, 
xtCharAttrs, 
xtParaAttrs, 
xtTabs, 
xtCharPos, 
xtTextList, 
xtSpare1, 
xtSpare2, 
xtSpare3, 
xtSpare4, 
xtGeometric, 
xtTextListEnd, 
xtTextWord, 
xtStroke16, 
xtSpace, 
xtTeachData, 
xtUID, 
xtErnbedObject, 
xtExtended, 
xtLastEntry 

} ; 

Xlist Element 

II pData = null = 0 
II pData = P BDATA (clsXGesture, clsXText) 
II pData = P-GDATA (clsXGesture) 
II pData = P-STRING (clsXText, XList2Text) 
II pData = OBJECT 
II pData = PBDATA (screen relative) 
II pData = P-XLIST CHAR ATTRS (txtxlist.h) 
II pData = P-XLIST-PARA-ATTRS (txtxlist.h) 
II pData = P-XLIST-TABS-(txtxlist.h) 
II pData = TEXT INDEX 
II pData = P WORD LIST (hwx) 
II pData = - -
II pData = 
II pData = 
II pData = 
II pData = P XGEO DATA unused 
II pData = NULL (sPaper) 
II pData = P XTEXT WORD (xtext) (clsXtext, sPaper) 
II pData = P-SPAPER STROKE DATA (spaper) 
II pData = U32 unused -
II pData = P XTEACH DATA (xteach) 
II pData = UlD of the gesture object 
II pData = P TEXT EMBED OBJECT (txtdata.h) 
II pData = UlD,cllent data 
II last entry in the xtList 

This data structure defines an element in an xlist. An xlist element contains some flags, a data type, and 
a pointer to some data. The allocation and type of data depend on both the flags and the data type of 

the element. 

typedef struct XLIST ELEMENT { 
U16 flags; - II Element flags. Mostly allocation information. 
XTYPE type; II Type of data in pData 
P_UNKNOWN pData; II Pointer to data of element 

XLIST_ELEMENT, *P_XLIST_ELEMENT; 
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"" Element Flags 
These flags are stored in the XLIST _ELEMENT flags, and indicate information about the elements. They 
can be changed dynamically simply by accessing the xlist element. Other flags not used are reserved for 

future use. 

"" Allocation flags 
These flags indicate how to treat memory for the element. They indicate how the element will be freed 

when the xlist is freed, and how to allocate space for the element when duplicated via XListDup (cannot 

duplicate xfObject). Setting more than one of these flags will have unpredictable results, as these are 

mutually exclusive flags. 

*define xfHeapAlloc 
*define xfObject 
*define xfXList 

flagO 
flagl 
flag14 

II Allocated from the xlist heap 
II Element is an object. Cannot duplicate 
II Element is a P_XLIST 

This flag indicates that the elements data is used elsewhere, and should not be freed when freeing the 

xlist. It will be the clients responsibility to free the data if he sets this flag. 

*define xfExtracted flag15 II Set if the data is used elsewhere 

Traversal function 
This callback function is used to as a function template called on elements of the xlist when traversing 

the xlist. See XListTraverse for more details. This function takes an xlist, an xlist element, and a user 

defined data pointer. 

Fum:fioo Pn:»h»type typedef STATUS FunctionPtr (P _ XPROC) 
P_XLIST pXlist, 
P_XLIST_ELEMENT pElement, 
P_UNKNOWN pUserData); 

Public Functions 

XListNew 
Creates a new xlist. 

Returns STATUS. 

Function Prototype STATUS PASCAL XListNew ( 
OS_HEAP_ID heap, II In: heap to allocate the xlist 
P_XLIST *ppXList); II Out: Pointer to the P_XLIST 

Comments Creates and allocates an xlist from the specified heap, using the heap to allocate space for the 

P _XLIST _ELEMENT entries in the list, and for XListAlloc. 

XListFree 
Frees an xlist and all its data. 

Returns STATUS. 

Function Prototype STATUS PASCAL XListFree ( 
P_XLIST pXList); II In: xlist to free 

Comments Traverses the xlist elements and frees the data (unless the element has xfExtracted set). For each element, 
frees the memory appropriately by traversing the xlist with function XListFreeData. 

See Also XListF reeData 
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XListGetFlags 
Passes back the XList flags for the xlist. 

Returns SfATUS. 

t .. mdi©n Pr©r©type STATUS PASCAL XListGetFlags ( 
P_XLIST pXList, II In: xlist to get the flags from 
P_U32 pFlags)i II Out: pointer to, the flags 

(t>mments flagO through flag15 are reserved for GO internal use. flag16 through flag31 are for client use. 

XListSetFlags 
Sets the XList Flags. 

Returns SfATUS. 

FLmdit:)!1 Pr©t©fype STATUS PASCAL XListSetFlags ( 
P_XLIST pXList, II In: xlist to set the flags from 
U32 flags)i II In: new flags to set 

(©mmenb Sets the flags associated with the xlist. flagO through flag15 are reserved for GO internal use. flag16 

through flag31 are for client use. 

XList1v.letrics 
Passes back the number of entries and heap Id. 

Returns Sf ATUS. 

typedef struct XLIST_METRICS 
OS_HEAP_ID heapi 
U16 entries; 

XLIST_METRICS, *P_XLIST_METRICSi 

tundi©n Pr©t©type STATUS PASCAL XListMetrics ( 
P_XLIST pXList, 
P_XLIST_METRICS pMetrics)i 

II In: xlist to get the metrics from 
II Out: metrics of the xlist 

Passes back the number of entries in the xlist, and the heap used to allocate xlist memory. Note that 
there is no corresponding 'set' metrics function, as dynamically changing the heap or count would have 
drastic side affects. 

XListlnsert 
Creates a new element at the index'th location. 

Returns SfATUS. 

tundl©ri Pr©t©fype STATUS PASCAL XListInsert ( 
P_XLIST pXList, II In: xlist to insert item into 
U16 index, II In: index of location to insert at 
P_XLIST_ELEMENT pElem); II In: element to insert 

(t>mments Allocates space for and creates a P _XLIST _ELEMENT in the xlist at the specified location. If index >= 

entries, the element is appended to the end of the list. The element data pointer allocation and storage 

depends on the type of the element. The following example shows a client inserting a 7 character string 
into an xlist. The element type is xtText and the insertion at the beginning of the xlist: 

XLIST_ELEMENT elemi 
elem.type = xtTexti 
elem.flags = xfHeapAlloCi 
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XListAlloc(pXList, 7, &elem.pData); 
strcpy(elem.pData, "String"); 
XListInsert(pXList, 0, &elem); 

XListDelete 
Delete the element at the index'th location. 

Returns Sf ATUS. 

Function Prototype STATUS PASCAL XListDelete ( 
P XLIST pXList, II In: xlist to delete item from 
U16 index); II In: index of item to delete 

Comments Delete the element at the specified location. This calls XListFreeData to free any memory taken by the 

element data pointer. Frees memory associated with storing the P _XLIST_ELEMENT in the xlist. 

See Also XListF reeData 

XListTraverse 
Iterates across the list of elements. 

Returns SfATUS. 

Function Prototype STATUS PASCAL XListTraverse ( 
P XLIST pXList, II In: xlist to traverse 
P-XPROC pProc, II In: call back function to call for each element 
P=UNKNOWN pUserData); II In/Out: User defined data pointer 

Comments Iterates across the elements in the xlist. A callback function (pProc) is handed to this function, and is 

called for each element passing in the element and a client pointer as defined in P _XPROC. If any call to 

pProc returns anything but stsOK, the traversal is terminated and the status code returned. Nested 

traversals are allowed and supported. 

See Also XListIndex 

XListIndex 
Passes back the current traversal index. 

Returns SfATUS. 

Function Prototype STATUS PASCAL XListIndex ( 
P_XLIST pXList, II In: pointer to xlist 

II Out: current index 

Comments 

See Also 

P_U16 pIndex); 

Passes back the index for the current traversal. If no traversal is taking place, returns O. Note that if 

nested traversals are taking place, the index of the current traversal will be returned. Once the 

sub-traversal is completed, the parent traversals index is restored and returned appropriately via calls to 

XListIndex. 

XListT raverse 

XListSet 
Stores the copy of the index'th element. 

Returns Sf ATUS. 

Function Prototype STATUS PASCAL XListSet ( 
P_XLIST pXList, II In: xlist pointer 
U16 index, 
P_XLIST_ELEMENT pPtr); 

II In: index of element 
II In: new element to store at location 
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Stores the passed in element as the element in the specified location. If index is > number of entries, will 
store in the last item in the list. Care should be taken, as the old item stored in that location is not freed 

and is the clients responsibility. Useful only if changing an entire item in the xlist. Rarely used. 

XListGet 
Passes back a copy of the index'th element. 

Returns STATUS. 

F~,mdiort ProTotype STATUS PASCAL XListGet ( 
P_XLIST pXList, 
U16 index, 
P_XLIST_ELEMENT pPtr)i 

II In: xlist pointer 
II In: index of element 
II Out: Copy of element data. 

Passes back a copy of the index'th element. The element, data type, and data pointer will be copied. 

Hence the data pointer is a direct pointer to the data. 

XListGetPtr 
Passes back a pointer to the index'th element. 

Returns STATUS. 

Ft.mction Prototype STATUS PASCAL XListGetPtr ( 
P_XLIST pXList, 
U16 index, 
P XLIST ELEMENT *ppPtr)i 

(ommenf's Passes back a pointer to the index'th element in the xlist. Extreme care should be taken when accessing 

this pointer, as it is the pointer stored in the xlist. Useful only if the client wishes to change some 

information about an existing item in the xlist. Rarely used. Note that the data pointer field is the same 

returned by XListGet. 

See A!so XListGet 

XListAlloc 
Allocate some memory from the XList heap. 

Returns STATUS. 

Function Prototype STATUS PASCAL XListAlloc ( 
P_XLIST pXList, II In: xlist pointer 
SIZEOF size, II In: size of the requested allocation 
P_UNKNOWN pMem)i II Out: pointer to the allocated memory 

(ommenf's Allocates memory off of the xlist heap. Typically used to allocate space for the data pointer of an element 

that has xfHeapAlloc set. Space for such an element data pointer will be freed in XListFreeData, called 
when the xlist is freed via XListFree, or when the item is deleted via XListDelete. Other memory can be 

allocated using this function, although it is the clients responsibility to ensure that it is freed. 

See Aiso XListF reeData 

XListFreeData 
Releases the data with the given entry. 

Returns STATUS. 
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Fundion Prototype STATUS PASCAL XListFreeData ( 
P_XLIST pXList, II In: xlist pointer 
P XLIST ELEMENT pElem, II In: element to free 
P=UNKNOWN pUserData); II In: User defined data structure 

Comments Frees data associated with the passed in element. Returns stsOK if xfExtracted is set on the element. 

See Also 

Frees the memory appropriately if xfHeapAlloc is set. Sends msgFree to the object if xfObject is set. 
Calls XListFree if xfXList is set. Called from XListFree for each element in the xlist, and called from 
XListDelete when an item is deleted from the xlist. 

XListFree 

XListDup 
Duplicates the contents of one xlist into another. 

Returns STATUS. 

Fundion Prototype STATUS PASCAL XListDup ( 
P_XLIST pSrcXList, II In: source xlist 
P_XLIST pDestXList); II In/Out: destination xlist 

Comments Traverses the source xlist and calls XListDupElement for each item in the source xlist with the 
destination xlist. IfXListDupElement returns a non-stsOK return code for an element in the xlist, the 
xlist to the point of the return code is copied and the duplication terminated at that point. 

See Also XListDupElement 

Return Value stsBadParam the xlist duplication terminated before completion 

XListDupElement 
Duplicate the source element, append to the destination. 

Returns STATUS. 

Fundion Prototype STATUS PASCAL XListDupElement ( 
P_XLIST pXList, 
P_XLIST_ELEMENT pElem, 
P_XLIST pDestXList); 

Comments Duplicates the element and appends it to the end of the destination xlist. When the element is 
xfHeapAlloc, allocates space for the element from the destination xlist heap, and memcpy's the contents. 
When the element is xfXList, creates a new xlist using the passed in xlist's heap, and duplicates all 
elements in the xlist. Any other element data type (xfObject) is not copy-able' and will return 
stsBadParam. 

Return Volue stsBadParam The element type could not be duplicated. 

See Also XListDup 

". Xlisl FIII.rs 

XList2Gesture 
Extracts the gestural information from an xlist. 

Returns STATUS. 
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typedef struct X2GESTURE 
U32 msg; 
RECT32 bounds; 
XY32 hotPointi 

X2GESTURE, *P_X2GESTURE; 

II gesture type 
II gesture bounding box 
II gesture hot point 

fund-ion Prototype STATUS PASCAL XList2Gesture ( 
P_XLIST pXList, II In: xlist to run filter on 
P_X2GESTURE pData)i II O~t: converted data structure 

Comments Given an xlist containing xtBounds followed by xtGesture, (the xlist typically returned by the 
clsXGesture translator after completed translation), this function extracts the useful information and 
stores in a standard c data structure. This function is used internally in gWin to convert the gesture 
translator data structure into a more useful form. 

5ee A!so gwin.h.h.h 

XList2StringLength 
Passes back the length of the string that XList2String will need. 

Returns STATUS. 

fundkm Prototype STATUS PASCAL XList2StringLength ( 
P_XLIST pXList, 
P_U16 pLength); 

Comments Computes the necessary length of a string that XList2String will need to copy a string. Includes space for 
the terminating null character. 

XList2String 
Extracts the text information from an xlist. 

Returns STATUS. 

ArSluments typedef struct X2STRING 
U16 counti II In: buffer size 
P_CHAR pString; II In: pointer to the buffer 

X2STRING, *P_X2STRINGi 

Function Pr@f@type STATUS PASCAL XList2String ( 
P_XLIST pXList, II In: xlist to process 
P_X2STRING pData); II In: X2String data structure pointer 

Comments Converts an xtBounds/xtText xlist into a string. Clips the returned string at the passed in count. This 
string includes a null terminating character. The function takes an xlist of the form: 

[xtBounds [xtText]] 

and converts it into a string. As an example, suppose the xlist contains: 

xtBoundsl xtTextl xtText2 xtText3 xtBounds2 xtText4 xtText5. 

This is converted into: 

xtTextlxtText2xtText3\nxtText4xtText5 

More typically, this function called on an xlist that has had adjacent xtText entries merged by 
XList2Text. Typical usage is during processing of an xlist returned from msgXlateGetData. Here the 
client simply wants to know the string returned, so he will call XList2Text, XList2StringLength (unless 
he knows how big the string will be), and XList2String to get the string. 

XList2Text.h 
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". Debugging Functions 

XListDump 
Debugging interface for displaying an xlist in the debug log. 

Returns STATUS. 

Fundion Prototype STATUS EXPORTED XListDump ( 

Comments 

P_XLIST pXList); II In: array header 

When called on an xlist, traverses the elements and displays useful information about the xlist in the 
debug log. It displays this information by calling a display routine that is dependent on the type of the 
element. A display routine can be registered for an element type using XListDumpSetup. If no display 
routine has been provided for an element type, it will display the generic information for the element 
consisting of the type, the flags, and the element data pointer. 

XListDumpSetup 

XListDumpSetup 
Sets the xlist debug log display routine by type. 

Returns STATUS. 

Fundion Prototype STATUS EXPORTED XListDumpSetup ( 
XTYPE type, II In: xtype to bind this procedure to 
P_XPROC pProc, II In: function to be called when dumping 
U32 data); II In: type specific data passed to pProc in traversal 

Comments Called to register display routines for xlist element types with the xlist. This display routine will be called 
when the particular element type traversed when calling XListDump. 

$ee Abo XListDump 
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This file contains the API for clsXShape, a skeletal class designed to be subclassed by particular shape 

recognition engines .. In particular, the GOWrite shape recognizer, clsCTShape, is a subclass of 
clsXShape. 

clsXShape inherits from clsOpenServiceObject. 

tifndef XSHAPE INCLUDED 
tdefine XSHAPE_INCLUDED 
tifndef GO INCLUDED 
tinclude <go.h> 
tendif 
tifndef CLSMGR INCLUDED 
tinclude <clsmgr.h> 
tendif 
tifndef OSHEAP INCLUDED 
tinclude <osheap.h> 
tendif 
tifndef OPENSERV INCLUDED 
tinclude <openserv.h> 
tendif 

Terminology change 
II NEW NAME (use these) OLD NAME (avoid using these, from uid.h) 
tdefine theShapeEngines theHWXEngines 
tdefine theInstalledShapeProfiles theInstalledHWXProtos 
tdefine clsShapeEngineService clsHWXEngineService 
tdefine clsShapeProfilelnstallMgr clsHWXProtoInstallMgr 
tdefine msgShapeSvcCurrentChanged msgHWXSvcCurrentChanged 
tdefine SHAPE SVC CURRENT CHANGED HWX SVC CURRENT CHANGED - - - - - -
tdefine P_SHAPE_SVC_CURRENT_CHANGED P_HWX_SVC_CURRENT_CHANGED 

Common #defines and typedefs 
tdefine xsMaxCharList 20 II largest allowable matchArraySize for msgXShapeRecognize 
#define xsMaxPath 4 II most strokes allowable to send to msgXShapeRecognize 
#define xsMinMatchScore minS16 II worst possible score for translation 
#define xsDigitizerResolution 254 II temporary hack. Eventually variable 

The basic types of shape profile ("resource") data stored in files. This refers to the "alphabet" which the 

resource is able to recognize, not the use to which the recognized value will be put. In particular a text 

resource may be used as part of the process of recognizing gestures, since some gestures are upper case 
letters. 

Enum16 (XS_RESOURCE_TYPE) { 
xsResText = 0, II alphabetic (ascii) 
xsResReserved = 1, II reserved for use by GO 
xsResGesture = 2 II gestures 

} ; 
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The types of data structure used to return information from msgXShapeRecognize. 

Enum16 (XS_MATCH_TYPE) { 
xsMatchAscii = 1, 
xSMatchGesture = 2, 
xsMatchInternal = 3, 
xsMatchInterna12 = 4, 

II uses XS_ASCII_MATCH data structure 
II uses XS_GESTURE_MATCH data structure 
II uses subclass-specific data structure 
II uses alternate subclass-specific data structure 

} ; 

Eight principal compass directions for straight lines. 

Enum16 (XS_DIRECTION) 
xsRight = 0, 
xsUpRight = 1, 
xsUp = 2, 
xsUpLeft = 3, 
xsLeft = 4, 
xsDownLeft = 5, 
xsDown = 6, 
xsDownRight = 7, 
II Special indicators 
xsAllDirections = 8, II used internally 
xsDirEndMark = 9 II marks end of array of directions 

} ; 

#define xsNumDirections (8) 
#define XSNextDirectionCCW(d) (((d) + 1) & 7) 
#define XSNextDirectionCW(d) (( (d) - 1) & 7) 
#define XSOppositeDirection(d) ((d) A 4) 
#define XSDeltaDirection (start, end) (( (end) - (start)) & 7) 
#define XSDeltaDirectionAdd(start, delta) (((start) + (delta)) & 7) 

The following structures capture basic information about strokes (a stroke being a sequence of points 
passed through by the pen). See msgXShapeStrokePreview for further details. 

typedef struct XS_OCTAGON { 
S16 limit[xsNumDirections]; II max projection in each direction 

} XS_OCTAGON, * P_XS_OCTAGON; 

Data structure for returning information about recognition of an ascii character from 

msgXShapeRecognize. 

typedef struct XS_ASCII_MATCH 
S16 score; II "penalty" for the match 
U8 character; II ascii code of proposed translation 
U8 segmentOffset;11 reserved for GO. msgXShapeRecognize should set to 0 

XS_ASCII_MATCH, *P_XS_ASCII_MATCH; 

Data structure for returning information about recognition of a gesture from msgXShapeRecognize. 

typedef struct XS_GESTURE_MATCH { 
S16 score; II "penalty" for the match 
U32 gestureId; II proposed translation (id codes defined in xgesture.h) 
POINT hotPoint; II coordinates of target point of the gesture 

XS_GESTURE_MATCH, *P_XS_GESTURE_MATCH; 

Data structure for returning information about recognition of a straight line or a dot. Used by the GO 
context level processing to aid in segmentation. These scores are calculated by the GO context engine; 
they should not be calculated or used by 3rd party shape engine developers. 

typedef struct XS_LD_MATCH { 
S16 dotScore; II Score for a dot. 
S16 lineScore02; II Score for horiz/vert line 
S16 lineScorel3; II Score for forw/backw slanted line 

XS_LD_MATCH, *P_XS_LD_MATCH; 
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The XS_STROKE record holds information pertinent to a single stroke. PenPoint computes all fields of 
this structure except pData and numData. The latter two are (optionally) computed by the shape 
matching engine. They are intended to hold whatever information the shape matcher wishes to extract 
from a single individual stroke. 

typedef struct XS_STROKE { 
struct XS_STROKE *pNextStrokeill pointer to next stroke 
struct XS_STROKE *pPrevStroke;11 pointer to previous stroke 
U16 strokeId; II a unique identifier of this stroke 
struct POINT *pPointi II arr of digitizer points (pendown to penup) 
U16 numPointsi II number of digitizer points (excl. end marker) 
XS_OCTAGON bound; II bounds of this stroke 
P_UNKNOWN pDatai II subclass-specific data extracted from stroke 
U16 numDatai II subclass-specific counter for pData 
XS ASCII MATCH 

asciiMatch[xsMaxCharList] ill cached results of single stroke recog. 
XS_LD_MATCH ldMatchi II scores for line and dot matches 

Initialization Messages 

msgNewDefaults: 
Initializes the, XSHAPE_NEW structure to default values. 

Takes P _XSHAPE_NEW, returns STATUS. Category: class message. 

Zeros out pArgs->xshape and sets 

pArgs->xshape.resType = xsResTexti 
pArgs->xshape.resolution = xsDigitizerResolution; 

msgNew: 
Creates a new shape matching object. 

Takes P _XSHAPE_NEW, returns STATUS. Category: class message. 

typedef struct XSHAPE_NEW_ONLY { 
P UNKNOWN pProfile; II ptr to data in subclass specific format 
U16 numProfile; II how many records (e.g. if pProfile pts to array) 
XS_RESOURCE_TYPE resType; II type of profile: xsResText, resGesture 
OBJECT profDirHandle; II handle to directory where profile resides 
S16 resolution; II digitizer granularity (dots per inch) 
S16 charConstraints; II flags to set restricted character sets 
S16 reserved16; II pad for now 
U32 reserved[9]; II may be used in future 

XSHAPE_NEW_ONLY, *P_XSHAPE_NEW_ONLY; 
typedef struct XSHAPE_NEW { 

openServiceObjectNewFields \ 
XSHAPE_NEW_ONLY xshape; 

XSHAPE_NEW, *P_XSHAPE_NEWi 

This message is sent to the xshape subclass by the service manager when someone has requested a new 
shape matching engine. The service manager has filled in all of the xshape fields. In responding to this 
message it is merely necessary to copy the fields of xshape_new data into the new object's private 
instance data. 
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msgFree: 
Destroys the object, releasing any memory associated with the translation. 

Takes pNull, returns STATUS. 

If any heaps were created in response to msgNew, this is the time to destroy them. NOTE: This is 
NOT the place to free memory occupied by the data pointed to by pProfile. That memory was allocated 
by your service class in response to msgXShapeSvcCurrentChanged and should only be free in response 
to the next occurrence of the same message. 

Control Messages 

msgXShapeStrokePreview: 
Computes and stores data relating to a single stroke 

Takes P _XSHAPE_STROKE_PREVIEW, returns STATUS. 

*define msgXShapeStrokePreview MakeMsg(clsXShape, 3) 

typedef struct XSHAPE_STROKE_PREVIEW { 
P_XS_STROKE pFirstStroke; II IN: pointer to stroke record 

} XSHAPE_STROKE_PREVIEW, *P_XSHAPE_STROKE_PREVIEW; 

This msg gives the class the opportunity to extract and store information that applies to an individual 
stroke, not to the combined set of strokes that form a character. (The latter extraction should occur 

entirely within the method for msgXShapeRecognize.) 

This message is sent by the input system as part of its background processing of strokes as they are 

entered by the user. Background processing allows the system to produce the final translation more 
quickly after the user taps the translate button. 

Furthermore, a single stroke may be submitted more than once to the shape engine for recognition, as 
the context engine tries out different combinations of strokes searching for the best segmentation. Thus 
the stroke will be "previewed" only once, but may appear in several different combinations of strokes 

submitted for recognition. 

The subclass is responsible for defining the format and managing the memory that contains the 
information extracted in the preview process. The pointer pData in the XS_STROKE record should be set 
to point to this data. The field numData of the XS_STROKE record is available to record the number of 

records pointed to by pData (if it's an array). 

Memory for *pData should be allocated from a local heap, whose heapld has been stored in the instance 
data for the object. The heap should be created in response to msgNew and destroyed in response to 

msgFree. 

The method for msgXShapeStrokePreview may assume that the following fields of the XS_STROKE 

record have already been calculated: 

strokeld 

bound 

pPoint 

numPoints 

All other fields should be ignored. 
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The strokeId uniquely identifies the stroke (as far as this object is concerned). 

The bound implicitly defines the bounding octagon for the stroke by recording for each of the 8 
directions the maximum of the projections of all points in the stroke in that direction. Given a point P 
and a direction d, the projection of P in direction d is defined to be the x-coordinate of P in a 
coordinate system which is rotated d*45 degrees counterclockwise from the base coordinate system. 
Computationally this works out to: 

x if d==O (xsRight) 
( x+y)/r if d==l (xsUpRight) 

Y if d==2 (xsUp) 
(-x+y) Ir if d==3 (xsUpLeft) 
-x if d==4 (xsLeft) 

(-x-y) Ir if d==5 (xsDownLeft) 
-y if d==6 (xsDown) 

( x-y)/r if d==7 (xsDownRight) 

where r is sqrt(2). Division by r is simulated in integer arithmetic as multiplication by 5 followed by 
(integer) division by 7. 

From the bound the method can calculate other quantities as needed using the following formulas: 

baseline = - bound.limit[xsDown]; 
II because -max{-y} = min{y} 
height = bound.limit[xsUp] + bound.limit[xsDown]; 
II because max{y} + max{-y} = max{y} - min{y} 
width = bound. limit [xsRight] + bound.limit[xsLeft]; 
II because max{x} + max{-x} = max{x} - min{x} 

pPoints points to an array of digitizer points, terminated with a record with coordinates (minS16, 
minS16). numPoints tells how many points are in the array, EXCLUDING the terminating record. (So 
numPoints can also be taken as the index of the terminating record.) The Oth record corresponds to 

penD own, the (numPoints-1)th record to penUp. 

msgXShapeRecognize: 
Provide possible translations for a set of strokes. 

Takes P _XSHAPE_RECOGNIZE, returns STATUS. 

#define msgXShapeRecognize MakeMsg(clsXShape, 5) 

typedef struct XSHAPE_RECOGNIZE 
P_XS_STROKE pFirstStroke;11 IN: linked list of (at most xsMaxPath) strokes 
XS_MATCH_TYPE matchType; II IN: type of record in output array (matchAscii 

II for XS_ASCII_MATCH, xsMatchGesture for XS_GESTURE_MATCH) 
U16 matchArraySize; II IN: number of records in output array (at 

II most xsMaxCharList) 
P_UNKNOWN pMatchResults;11 IN: ptr to output array 

XSHAPE_RECOGNIZE, *P_XSHAPE_RECOGNIZE; 

The set of strokes (given as a linked list) is a combination which the context level is testing to see if it 
represents a single character or gesture. The job of the shape engine is to return an array of the most 
likely translations (or "matches") together with a weight (or "score") for each of them. If the strokes do 
not match any of the forms which the shape engine is designed to recognize, it should return an empty 
array (i.e. the first record should be marked with score xsMinMatchScore). 

Scores are 0 or negative, with 0 representing the best possible match. Scores below 0 represent 
progressively worse matches. The range is open ended below, but generally the scores for the most 
unlikely but still remotely possible translations should fall in the -80 to -120 range, or very occasionally 
below -120. 
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Different recognition technologies may have radically different approaches for arriving at scores and 

correspondingly different models of what the scores mean. One technology may assign scores as a 

measure of the amount of deviation from an ideal form, a kind of Euclidean distance function. Another 
technology may arrive at scores through a process of statistical tests, so the score would represent the 

amount of statistical evidence there is against a particular translation. Yet another technology may 

compute probabilities. 

In order to deal uniformly with a variety of different shape recognition technologies, the context level 

processor requires that the scores reported by the shape engine be scaled or calibrated according to the 
following guidelines: 

1. "Reasonable" scores should fall roughly in the range 0 to -100. 

2. "SCORES SHOULD BE SCALED LOGARITHMICAllY," with every 10 point drop in score 

representing roughly a 500/0 reduction in confidence/probability/proximity etc. Thus for example a 
translation with a score of -50 is 1/8 as "good" (or 1/8 as "likely" or 8 times as "far" from being perfect) 

as a translation with a score of -20. 

3. The score for each translation should reflect the confidence in that translation only. It should NOT 

be influenced by the confidence in any other translation. In particular, a high score for one translation 

does not preclude a high score for another translation. For example '0' and '0' may both score high 
(even perfect). In this way, scores need not behave like probabilities: they do not represent slices from a 

fixed pie. 

4. Similarly, there is no requirement that the scores "add up" to a fixed total. For a particular sample, all 

of the scores may be poor, or the recognizer may even send back no translations. The context engine is 
depending on this fact in order to be able to use the shape engine to help it choose the correct character 

segmentation. 

5. Scores should not be "tainted" by knowledge of character frequency in English or any other linguistic 

considerations. It is the job of the context level processing to take linguistic information into account. 
The shape engine must consider all characters as a priori equally likely, otherwise the bias for common 

characters in text will be duplicated at both levels, resulting in unwanted effects. 

msgXShapeShapeCompatible: 
Checks the possibility of translating the strokes as the char 

Takes P _XSHAPE_COMPATIBLE, returns STATUS. 

=ltdefine msgXShapeShapeCompatible MakeMsg(clsXShape, 6) 

typedef struct XSHAPE COMPATIBLE 
P XS STROKE pFirstStroke;11 IN: linked list of strokes 
US character; II IN: desired translation for the strokes 
US strokeCount; II IN: how many strokes in the linked list 
BOOLEAN compatible; II OUT: is translation a priori possible 

XSHAPE_COMPATIBLE, *P_XSHAPE_COMPATIBLE; 

Sees if there is anything about the strokes that absolutely rules out the letter as a translation. For 

example, some shape matchers may rule out certain translations based on the number of strokes in 
the list. 

This message is sent by the context level only when it has been instructed to allow the dictionary 

(spelling) or a template to propose characters when the shape level is stuck. The context level makes this 

check just be sure that there is some remote possibility that the strokes do represent the proposed 
character before allowing the dictionary or template to propose it. 
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Training Messages 

msgXShapeShapeEvaluate: 
Checks how well the shape matcher translates the character. 

Takes P _XTEACH_DATA, returns STATUS. 

#define msgXShapeShapeEva!uate MakeMsg(c!sXShape, 7) 

Reports back how well the current engine translates the strokes, knowing what the correct translation is. 

Does NOT cause the engine to learn the new shape if it is translated poorly. 

msgXShapeShapeLearn: 
Forces shape matcher to learn new shape. 

Takes P _XTEACH_DATA, returns STATUS. 

#define msgXShapeShapeLearn MakeMsg(c!sXShape, 8) 

Usually invoked based on the results from msgXShapeShapeEvaluate. 





XTEACH.H 

Interface file for clsXTeach 

clsXTeach inherits from clsXtract. 

#ifndef XTEACH_INCLUDED 
#define XTEACH_INCLUDED 
#ifndef GO INCLUDED 
#include <go.h> 
#endif 
#ifndef UID INCLUDED 
#include <uid.h> 
#endif 
#ifndef GEO INCLUDED 
#include <geo.h> 
#endif 

Common #defines and typedefs 
typedef enum { 

II evaluation results 
xteachNoMatch, 
xteachSingular, 
xteachSuperior, 
xteachEquivalent, 

II no matches 
II matches only the correct character 
II matches the correct character best 

xteachSecondary, 

xteachlnferior, 

xteachNotProposed, 
xteachMisRecognized, 
xteachEvaluateFailed, 
II execute results 
xteachOK, 

II 
II 
II 
II 
II 
II 
II 
II 

xteachGeometricUpdated, 
xteachPrototypeAdded, 
xteachOutOfMem, 
xteachPrototypeRemoved, 
xteachPrototypeDowngraded, 
xteachAbort, 
xteachExecuteFailed 

matches the correct character and an 
incorrect character equally well 

matches an incorrect character best, 
but also matches the correct character 

same as secondary, except that the b.est 
match is marginal 

matches only incorrect characters marginally 
matches an incorrect character with a good score 

TEACH_STATUS, *P_TEACH_STATUS; 
#define xteachMaxConflict (64) 
#define xteachMaxCharConflict (8) 
typedef struct XTEACH DATA 

U32 id; 
TEACH_STATUS status; 
U16 conflictCount; 
CHAR conflicts [xteachMaxConflict]; 
U32 conflictld [8]; 
S16 conflictPenalty; 
P_UNKNOWN pFirstStroke; 
P_UNKNOWN pContext; 
XY32 target; 
CHAR hotPointPath; 
CHAR hotPointExtrema; 

XTEACH_DATA, * P_XTEACH_DATA; 

II characterlsymbol id 
II evaluation results 
II number of conflicting protos 

II conflicting characters 
II indices of conflicting prot os 
II penalty to assess 
II pointer to first stroke 
II pointer to HWX context 
II coordinate of hot point target 
II 

II 
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Messages 

msgNewDefaults: 
Sets default values for a new Teach translation object. 

Takes P_XLATE_NEW, returns STATUS .. 

msgNew: 
Creates a new Teach translation object. 

Takes P _XLATE_NEW, returns STATUS .. 

msgXlateData: 
Returns Teach results. 

Takes P _XLATE_DATA, returns STATUS .. 

typedef struct TEACH_DATA { 
TEACH_STATUS status; II required action 
CHAR charConflicts [xteachMaxCharConflict]; II conflicting characters 

TEACH_DATA, *P_TEACH_DATA; 

msgXT eachSetld: 
Establishes expected translation results. 

Takes P _CHAR, returns STATUS. 

tdefine msgXTeachSetId 

msgXT eachExecute: 
Executes teaching per TEACH_STATUS. 

Takes P_XLIST, returns STATUS. 

tdefine msgXTeachExecute 

msgXT eachEvaluationGet: 
Reads evaluation data. 

Takes P _XLATE_DATA, returns STATUS. 

tdefine msgXTeachEvaluationGet 

msgXT eachSet Target: 
Sets the target coordinates for the hot point. 

Takes P _XY32, returns STATUS. 

tdefine msgXTeachSetTarget 

MakeMsg(clsXTeach, OxOl) 

MakeMsg(clsXTeach, Ox02) 

MakeMsg(clsXTeach, Ox03) 

MakeMsg(clsXTeach, Ox05) 
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". Notification Messages 

Cornments 

msgXTeachCompleted: 
Signals completion of training. 

Takes P_XLIST, returns STATUS. 

#define msgXTeachCompleted MakeMsg(clsXTeach, Ox04) 

This message is sent to all observers of the translation object following successful completion of the 
method for msgXTeachExecute. 





XTEMPLT.H 

Translation Template Specifications for input fields 

#ifndefXTEMPLT_INCLUDED 
#define XTEMPLT_INCLUDED 

IDSOO 1 0 Compilation: print ASCII input and hex-address of result. 
IDS0020 Choices: print Hex address and ASCII list of choices plus count. 

#ifndef GO_INCLUDED 
#include <go.h> 
#endif 
#ifndef OS_INCLUDED 
#include <os.h> 
#endif 
#ifndef XLATE_INCLUDED 
#include <xlate.h> 
#endif 

,.. Definitions 
maxXTemplateXlateChoices is the number of different symbols thatbe in a CharList template. 

maxXtmPictureLength is the longest atemplate may be. 

#define maxXTemplateXlateChoices 128 II Alphabet Size 
#define maxXtmPictureLength 128 II Picture string length limit 

Common Typedefs 

Template Types 
Templates are used to constrain handwritten input in order totranslation accuracy. For example, if a field 

can onlydigits, constraining the input for that field to only digits that the letters '0', '1', and 'Z', are 
never seen for the'O', , 1', and '2'. There are several different ways toinput, each' of which 

corresponds to a different template 

Enum16 (XTEMPLATE_TYPE) 
xtmTypeNone, 
xtmTypeGesture, 
xtmTypeShape, 
xtmTypeCharList, 
xtmTypeWordList, 
xtmTypePicture, 
xtmTypeRegEx, 
xtmTypeTrie, 

} ; 

{ 

II no constraints 
II limited to known gestures 
II limited to known shapes (NOT IMPLEMENTED) 
II limited to a set of characters 
II limited to a set of words 
II described by a picture language 
II described by a regular expresssion (NOT IMPLEMENTED) 
II precompiled 



774 PEN POINT API REFERENCE 

Part 5 I Input and Handwriting 

Template Modes 

A template may be interpreted in a variety of special modes. In general, modes describe circumstances 
under which incomplete input will bethe same as complete input. 

Enuml6(XTEMPLATE_MODE) { 
xtmModeDefault 0, 
xtmModePrefixOK flagO, 

xtmModeLoopBackOK = flagl, 

xtmModeCoerced flag2, 

} i 

II No special modes 
II input matching a prefix of the template is 
II considered to match the template. 
II the template is considered to repeat over 
II and over 
II Input should be coerced to match the 
II template, even if it doesn't match exactly 
II Only meaningful for xtmTypeWordList templates. 

Template Header 

Every template is a single allocated block of memory containing nopointers. The template header 
contains information abouttemplate, including what's needed to file a template. 

typedef struct XTEMPLATE TRIE HEADER 
U16 xtmTrieLengthi 
U16 xtmTrieRevisioni 
XTEMPLATE TYPE xtmTrieTypei 
XTEMPLATE MODE xtmTrieModei 

XTEMPLATE_TRIE_HEADER, * P~XTEMPLATE_TRIE HEADER, 
* * PP_XTEMPLATE_TRIE_HEADERi 

Template Metrics Structure 

This structure is returned via the XTemplateGetMetrics subroutine,below. The major uses of this 
structure are to get ato the template header in order to get the template length socan be filed, and to 
get access to the original template string. 

typedef struct XTEMPLATE_METRICS { 
P_XTEMPLATE_TRIE_HEADER pXtmHeaderi II Template len, rev, etc. 
P CHAR pXtmStringi II Original string, NULL for word 

II list or gesture 
P UNKNOWN pXtmTrieBasei II Base of compressed TRIE structure 
Ul6 xtmTrieBaseLeni II Size of the compressed region 

XTEMPLATE_METRICS, * P_XTEMPLATE_METRICSi 

Functions 

xr emplateCompile 
Given a type and an ASCII template representation, build a template structure. 

Returns Sf ATUS. 

Argumenfs typedef struct XTM_ARGS 
XTEMPLATE_TYPE xtmTypei 
XTEMPLATE_MODE xtmModei 
P UNKNOWN pXtmDatai 

XTM_ARGS, *P_XTM_ARGSi 

Function Prototype STATUS EXPORTED XTemplateCompile ( 
P_XTM_ARGS pXtmArgs, 
OS_HEAP_ID heap, 
PP UNKNOWN ppXtmDigested 

) i 

II What kind of template? 
II What special modes? 
II ascii template 

II Xtemplate Arguments 
II heap to use 
II Out: compiled template 



The currently implemented types have the following meanings: 

xtmTypeNone pXtmData is unused. This is the same as having no template at all. 

xtmTypeGesture pXtmData points to an XTEMPLATE_GESTURE_LIST. 

xtmTypeCharList pXtmData contains a list of valid characters. 
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Functions 

xtmT ypeWordList pXtmData contains a list of all the different words that are legal in this field. This 
should be a PP _STRING pointing to a list of pointers to the words. Each word is a normal 
null-terminated string and the pointer list must be terminated with a Nil(p _STRING). 

xtmT ypePicture pXtmData contains a list of all the picture strings that are valid in this field. A picture 
string contains any of the following characters: 

9: input must be a digit (0-9) 
a: input must be alphabetic 
A: input must be upper-case alphabetic 
n: input must be alphanumeric 
N: input must be upper-case alphanumeric 
x: input may be anything 
[: introduces a list of characters, Unix-style. [abc] is a single character position which must 

contain 'a', 'b', or 'c'. [a-m] matches any letter'a' through 'm'. [a\-m] matches any of'a', '-', or 'm'. 
\: literal escape. Input must match next 
character. (Only needed to escape the above 
special characters). 

For example, a modern California licence plate 
looks like this: 

#AAA### 

To include older forms of California plates, we 
might use: 

#AAA### 

###AAA 

AAA### 

either \n or tab separated. N.B. Multiple 
picture strings will not be supported in the 
first release. 

A Social Security Number (with mandatory 
hyphens) would be coded like this: 

###-##-#### 

Pictures currently can't be used for variable 
length data. 

This special structure is used for xtmTypeGesture templates; 

typedef struct XTEMPLATE_GESTURE_LIST { 
U32 count; II number of gestures in the list 
P MESSAGE pGestures; II pointer to array of allowed gestures 

XTEMPLATE_GESTURE_LIST, * P_XTEMPLATE_GESTURE_LIST; 

Space is allocated as required. 



776 PENPOINT API REFERENCE 
Part 5 / Input and Handwriting 

Basic Xtemplate Arguments 

Xf emplateGetMetrics 
Given a pointer to a translation template, extract various salient facts about it and return them. 

Returns STATUS. 

Ft.mdil>o Prl>t@type STATUS EXPORTED XTemplateGetMetrics ( 
P UNKNOWN pXTemplate, II Template to extract the metrics of 
P=XTEMPLATE_METRICS pXtrnMetrics II Out: metrics of the template 

) i 

Can fail if the tern plate version is too far out of date. 

Xf emplateSetMode 
Change the mode in an already-created XTemplate. 

Returns STATUS. 

Fundion Prototype STATUS EXPORTED XTemplateSetMode ( 
P UNKNOWN pXTemplate, II Compressed Template 
XTEMPLATE_MODE xtrnMode II New mode 

) ; 

Changing xtmPreflXO K or xtmLoopBackOK may have no effect. 

XfemplateFree 
Free an existing Template. 

Returns STATUS. 

Fundion Prototype STATUS EXPORTED XTemplateFree ( 
P_UNKNOWN pXtrnDigested II compiled template ptr. 

) ; 

Checks for pNu11 and just returns stsOK 

Xfemplate WordListSort 
Given a pointer to a list of pointers to strings, sort the list of pointers so the strings appear in 
alphabaticalorder. 

Returns void. 

¥\JOd!@fl PV@t@type void EXPORTED XTemplateWordListSort ( 
PP_CHAR ppStringBase II compiled template 

) ; 

Last pointer in list must be Nil(p _STRING) 

Xf emplateCheckWord 
Check if a word is in a template. 

Returns BOOLEAN. 

FtH'Idil>tl PVCftCftype BOOLEAN EXPORTED XTemplateCheckWord ( 
P_UNKNOWN pXtrnData, II compiled template 
P CHAR pWord II Word to check 

) ; 



Xf emplateCheckGesture 
Check if a gesture is in a template. 

Returns BOOLEAN. 

function Pn:>f.otypB BOOLEAN EXPORTED XTemplateCheckGesture ( 
P_UNKNOWN pXtmData, II compiled template 
MESSAGE gesture II gesture to test 

) ; 

Xf emplateAddWord 
Add a word to a wordlist template. 

Returns SfATUS. 

ttmdion Pr.ofotype STATUS EXPORTED XTemplateAddWord ( 
PP_UNKNOWN ppXtmData, 
P CHAR pWord, 
OS HEAP ID heap 

) ; 

XfemplateI>eleteWord 
Delete a word from a wordlist template. 

Returns Sf ATUS. 

Fund!.o11 Pv.ot.otype STATUS EXPORTED XTemplateDeleteWord ( 

II In/Out: compiled template 
II Word to add 
II heap to use 

PP_UNKNOWN ppXtmData, II In/Out: compiled template 
P CHAR pWord, I I Word to add 
OS HEAP ID heap II heap to use 

) ; 

Xf empltlnit 
DLL Initialization routine. 

Returns SfATUS. 

STATUS EXPORTED XTempltInit(void); 

Included for compatibility; not to be called by developers. 
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XTIXT.H 

Defines the API for clsXText 

clsXText inherits from clsXtract. 

#ifndef XTEXT INCLUDED 
#define XTEXT_INCLUDED 
#ifndef GO_INCLUDED 
#include <go.h> 
#endif 
#ifndef UID_INCLUDED 
#include <uid.h> 
#endif 
#ifndef XLATE INCLUDED 
#include <xlate.h> 
#endif 

Common #defines and typedefs 
typedef struct XTEXT_WORD { 

RECT32 bounds; 
CHAR str [1] ; 

} XTEXT_WORD, *P_XTEXT_WORD; 

Messages 

msgNewDefaults: 

II xtTextWord data 
II bounding box 
II text string, 0 terminated 

Fills in default values to XLATE_NEW structure. 

Takes P_XLATE_NEW, returns STATUS .. 

All fields are set to 0 except the following hwxFlags which are turned ON: 

alphaN umericEnable 

punctuationEnable 

verticalEnable 

case Enable 

In most cases 

smartCaseDisable 

is also on (i.e. there will be NO "smart case" postprocessing to correct the capitalization of letters). The 

exception is that if the writer is an all caps writer (as determined by the global preference setting) then 

the default setting is OFF (i.e. there WILL be smart case postprocessing). 
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msgNew: 
Creates a new Text translation object. 

Takes P _XLATE_NEW, returns STATUS .. 

msgXT extGetXList: 
Convert data to XList. 

Takes P _XLATE_DATA, returns STATUS. 

fdefine msgXTextGetXList MakeMsg(clsXText, OxOl) 

msgXT extWordList: 
subclass opportunity to alter word list/ disambig Called during the disambiguation extraction pass. 

Takes P _WORD_LIST, returns STATUS. 

fdefine msgXTextWordList MakeMsg(clsXText, Ox02) 

msgXTextComplete: 
Hook for subclasses to postprocess translation results from dsXText 

Takes P _XLIST, returns STATUS. 

fdefine msgXTextComplete MakeMsg(clsXText, Ox8l) 

dsXtext responds to msgXlateComplete by completing the translation and then self-sending this 
message (msgXTextComplete) to allow its subclasses to post-process the translation results. 

msgXTextNewLine: 
Indicates the start of a new line to subclasses. 

Takes P_UNKNOWN, returns STATUS. 

fdefine msgXTextNewLine MakeMsg(clsXText, Ox82) 

msgXT extModLine: 
Indicates a modification of a line to subclasses. 

Takes P _UNKNOWN, returns STATUS. 

fdefine msgXTextModLine MakeMsg(clsXText, Ox83) 



XTRACT.H 

This file contains part of the API definition for dsXtract. For the remainder see xlate.h. 

dsXtract inherits from dsObject. 

#ifndef XTRACT INCLUDED 
#define XTRACT INCLUDED 
#ifndef GO_INCLUDED 
#include <go.h> 
#endif 
#ifndef CLSMGR INCLUDED 
#include <clsmgr.h> 
#endif 

Messages 

msgSave: 
Saves an extraction object. 

Takes P _OBLSAVE, returns STATUS. 

Writes the instance data for this object out to a file. 

msgRestore: 
Restores an extraction object. 

Takes P _OBJ_RESTORE, returns STATUS. 

Reads back in from a file the instance data for an extraction object and recreates the object. 

Initialization Messages 

msgAdded: 
Attachment to a scribble object 

Takes OBJECT, returns STATUS. 

The extraction object receives this message when it has been made an observer of a scribble object. 
When it receives this message, the extractor queries the scribble for all strokes which have been added to 
the scribble up to this time. Henceforth the scribble object will send msgScrAddedStroke to the 

extraction object every time a new stroke is added to the scribble. Thus one way or another the extractor 

has access to all the strokes associated with the scribble. 

An extractor cannot be an observer of more than one scribble object at a time. 
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msgRemoved: 
Detachment from a scribble object 

Takes OBJECT, returns STATUS. 

The extraction object receives this message when it is no longer an observer of the scribble object. 

msgXtractGetScribble: 
Reads the id of the attached scribble object. 

Takes P _OBJECT, returns STATUS .. 

#define msgXtractGetScribble MakeMsg(clsXtract, 1) 

This message is used to obtain the id of the scribble object that this extraction object is attached to. It 
can be used by the client or by a subclass if it is interested in modifying and/or reading the scribble 

information directly. 

Control Messages 

msgScrAddedStroke: 
Add a stroke to the extraction object. 

Takes P _SCR_ADDED_STROKE, returns STATUS. 

This message is received by the extractor from the scribble object each time a new stroke is added to the 

scribble. 

msgScrRemovedStroke: 
Remove a stroke from the extraction object. 

Takes P _SCR_REMOVED_STROKE, returns STATUS. 

This message is received by the extractor from the scribble object each time an existing stroke is deleted 
from the scribble. 

msgXtractStrokesClear: 
Clears out all strokes previously sent to translation object by scribble 

Takes NULL, returns STATUS. 

#define msgXtractStrokesClear MakeMsg(clsXtract, 3) 

Effectively restarts the translator as if it had just been attached to a fresh scribble. 

As a side effect, the shape engine is released. A new shape engine will be attached as soon as new strokes 

get added by the scribble. 

All the settings of the translator remain unchanged (e.g. hwxFlags, xlateCaseMetrics, xlateMetrics, etc). 

This message was formerly called msgXtractContextClear. The new name more accurately reflects its 

functionality. 
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msgScrCompleted: 
Notification that no more strokes will be added to scribble. 

Takes NULL, returns STATUS. 

This message is sent by the scribble object to the extraction object when the scribble has determined that 

no more strokes will be added. When it receives this message, the extractor will self-send the message 

msgXtractComplete (see below) to kick off the final stages of translation. 

msgXtractComplete: 
Hook for subclasses to complete the translation. 

Takes NULL, returns STATUS. 

#define msgXtractComplete MakeMsg(clsXtract, Ox8l) 

The extraction object self-sends this message when it receives the message msgScrCompleted. This 
message will be processed by the appropriate subclass of clsXtract which will complete the translation. 

Note that in certain instances (such as multiple line text pads), the translation object may have already 

translated a subset of the existing strokes as they were entered. This message tells the translation object 
to finish up (complete) the translation and not wait for any further strokes. 





XWORD.H 

This file contains the API definition for clsXWord. 

clsXWord inherits from clsXText. 

#ifndef XWORD_INCLUDED 
#define XWORD_INCLUDED 
#ifndef GO_INCLUDED 
#include <go.h> 
#endif 
#ifndef UID_INCLUDED 
#include <uid.h> 
#endif 

Common #defines and typedefs 
#define xWordSpellCorrection 
#define xWordSpellOnly 
#define xWordProofEnable 
#define xWordAbbrEnable 

'Messages 

msgN ewDefaults: 

flagO 
flagl 
flag2 
flag3 

Fills in default values for a new Word translation object. 

Takes P _XLATE_NEW, returns Sf ATUS .. 

The default values are the same as for clsXText, except for the following hwxFlag setting: 

xltSpellingEnable will be ON 

xltSmartCaseDisable will be OFF 

In: addition, 

pArgs->xlate.xlateCaseMetrics.type = xcmSentence; 
pArgs->xlate.xlateCaseMetrics.writer = xcmMixedCaseWriter; 

Capitalize first letter of each sentence, etc. 

msgNew: 
creates a new Word translation object. 

Takes P _XLATE_NEW, returns SfATUS .. 

msgXW ordComplete: 
Hook for subclasses to indicate completion .. 

Takes NULL, returns STATUS. 

#define msgXWordComplete 

Not implemented 

MakeMsg(clsXWord, Ox81) 
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msgSMClose, API2:618 

msgSMConnectedChanged, API2:622 
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msgSvcSetConnected, API2:585, API2:603 

msgSvcSetMetrics, API2:433, API2:627 

msgSvcSetModified, API2:60 1 

msgSvcSetStyle, API2:632 

msgSvcSetTarget, API2:603 

msgSvc TargetChanged, API2:634 

msgSvcUnbindRequested, API2:604 
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NOTE_METRICS, API1:485, APIl:487 

NOTE_NEW, API1:486-487 

NOTE_NEW _ONLY, API 1 :486 

NOTE_PAPE~DC_INFO, API2:243 

NOTE_PAPER_METRICS, API2:242-244 

NOTE_PAPER_NEW, API2:242 

NOTE_PAPER_NEW_ONLY, API2:242 

NOTE_P APER_SEL_ TYPE, API2:244 

NOTE_PAPER_STYLE, API2:242, API2:245 

NOTE_RES_ID, API 1 :486 

NP_DATA_ADDED_ITEM, API2:259 

NP _DATA_ADDED_NP _ITEM_VIEW, 
API2:254 



NP_DATA_DCS, API2:258 

NP_DATA_ITEM, API2:255 

NP _DATA_ITEM_CHANGED, API2:259 

NP_DATA_NEW, API2:253 

NP_DATA_NEW_ONLY, API2:253 

NP_DATA_XY, API2:254 

NP _ITEM_DC, API2:262, API2:264 

NP _ITEM_METRICS, API2:263 

NP _ITEM_NEW, API2:262 

NP_ITEM_NEW_ONLY, API2:261 

NP _PAPER_STYLE, API2:241 

NP _SCRIBBLE_ITEM_NEW, API2:269 

NP _SCRIBBLE_ITEM_NEW _ONLY, API2:269 

NP_TEXT_ITEM_NEW, API2:271 

NP_TEXT_ITEM_NEW_ONLY, API2:271 

NPPaperStyleFromTag, API2:250 

NPPenColor, API2:242 

NPPenStyle, API2:242 

NPPen Weight, API2:242 

OBLANCESTOR_IS_A, API 1 :21 

OBLCAPABILITY, APIl:5, APIl:17 

OBLCAPABILITY_SET, APIl:7, APIl:17 

OBLCLASS, APIl:21 

OBLCOPY, APIl:14 

OBLCOPY_RESTORE, APIl: 14 

OBLDISPATCH_INFO, APIl:35 

OB LENUM_ OBSERVERS, API 1 :24 

OBLEXCEPTION, APIl:15-16 

OBLFS_LOCATOR, APIl:14 

OBLIS_A, APIl:20 

OBLLOCK_SET, APIl:18 

OBLMUTATE, APIl:23 

OBLNOTIFY_OBSERVERS, APIl:7, APIl:24 

OBLOBSERVER_POS, APIl:7, APIl:23, 
APIl:25 

OBLOWNER, APIl:7, APIl:19, APIl:21 

OBJ]ROP, APIl:7, APIl:20 

OBLRESTORE, APIl:8, APIl:12-13 

OBLSAVE, APIl:8, APIl:13 

OBLSTATISTICS, APIl:37 

OBLSUBTASK_FREE, APIl:16 

ObjCallAncestorChk, API 1 :38 

ObjCallAncestorCtxJmp, APIl:38 

ObjCallAncestorCtxOK, APIl:38 

ObjCallAncestorCtxRet, API 1 :38 

ObjCallAncestorCtxWarn, APIl:44-45 

ObjCallAncestorFailed, APIl :38 

ObjCallAncestorJmp, APIl:38 

ObjCallAncestorOK, APIl:38 

ObjCallAncestorRet, APIl:38 

ObjCallAncestorWarn, APIl:44-45 

ObjCallChk, APIl :38 

ObjCallFailed, APIl:38 

ObjCallJmp, APIl:38 

ObjCallNoDebugWarn, APIl:44-45 

ObjCallOK, APIl:38 

ObjCallRet, APIl:38 

ObjCallWarn, APIl:44-45 

OBJECT_NEW_ONLY, APIl:6 

ObjectCall, APIl:26 

ObjectCallAncestor, APIl:26 

ObjectCallAncestorCtx, API 1 :26 

ObjectCallAncestorCtx Warning, APIl :40 

ObjectCallAncestorWarning, APIl:40 

ObjectCallNoDebug, APIl:37 

ObjectCallNoDebugWarning, APIl:40 

ObjectCallWarning, APIl:40 

ObjectlnfoString, API 1 :33 

ObjectlsDynamic, APIl:10 

ObjectlsGlobal, APIl: 10 

ObjectlsGlobalWKN, APIl: 10 

ObjectlsLocal, APIl: 10 

ObjectlsPrivate WKN, API 1: 10 

ObjectlsProcessGlobalWKN, APIl: 10 

Objectls WellKnown, API 1: 10 

ObjectlsWKN, APIl:I0 

ObjectMsgAlter, APIl:36 

ObjectMsgDispatch, APIl:3 5 

ObjectMsgDispatchInfo, APIl:35 

ObjectMsgExtract, API 1 :36 

ObjectMsgLoop, APIl:35 

ObjectOwner, APIl:32 

ObjectPeek, APIl :31 

ObjectPoke, API 1 :31 

ObjectPost, APII :28 

ObjectPostAsync, APIl:29 

ObjectPostAsync Task, APII :29 

ObjectPostAsyncTaskWarning, APIl:43 

ObjectPostAsyncWarning, APIl:42 

ObjectPostDirect, APII :30 

ObjectPostDirectTask, APIl:30 

ObjectPostDirect Task Warning, APII :43 

ObjectPostDirectWarning, APIl:42 

ObjectPostTask, APIl:29 

ObjectPostTaskWarning, APIl:43 

ObjectPostU32, APIl:29 

ObjectPostWarning, APIl:42 

ObjectRead, APIl:31 

ObjectSend, APIl:27 

ObjectSendT ask, APII :27 

ObjectSendTaskWarning, APIl:41 

INDEX 807 

ObjectSendU32, API 1 :27 

ObjectSendUpdate, APIl:27 

ObjectSendUpdateTask, APIl:28 

ObjectSendUpdateTaskWarning, APIl:42 

ObjectSendUpdateWarning, APIl:41 

ObjectSendWarning, API 1 :41 

ObjectValid, APIl:32 

ObjectWarning, APIl:43 

ObjectWrite, APIl:30 

ObjectWritePartial, APIl:31 

ObjPostAsyncJmp, APIl:39 

ObjPostAsyncOK, APIl:39 

ObjPostAsyncRet, APII :39 

ObjPostAsyncTaskWarn, APIl:44-45 

ObjPostAsyncWarn, APIl:44-45 

ObjPostDirectJ mp, API 1 :39 

ObjPostDirectOK, APII :39 

ObjPostDirectRet, API 1 :39 l 
ObjPostDirectTaskWarn, APIl:44-45 ~z><_ 
ObjPostDirectWarn, APIl:44-45 

ObjPostJmp, APIl:39 

ObjPostOK, APIl:39 

ObjPostRet, APIl:39 

ObjPostTaskWarn, APIl:44-45 

ObjPostU32Jmp, APIl:39 

ObjPostU320K, APIl:39 

ObjPostU32Ret, API 1 :39 

ObjPostU32Warn, APIl:44-45 

ObjPostWarn, APIl:44-45 

ObjSendJmp, APIl:38 

ObjSendOK, APIl:38 

ObjSendRet, API 1 :38 

ObjSendT askJ mp, API 1 :39 

ObjSendTaskOK, APIl:39 

ObjSendTaskRet, APIl:38 

ObjSendTaskWarn, APIl:44-45 

ObjSendU32Jmp, APIl:39 

ObjSendU320K, APIl:39 

ObjSendU32Ret, APIl :39 

ObjSendU32Warn, API 1 :44-45 

ObjSendUpdateJmp, APIl :38 

ObjSendUpdateOK, APIl:38 

ObjSendUpdateRet, APIl:38 

ObjSendUpdateTaskJmp, APIl:39 

ObjSendUpdateTaskOK, APIl:39 

ObjSendUpdate TaskRet, API 1 :39 

ObjSendUpdateTaskWarn, APIl:44-45 

ObjSendUpdateWarn, APIl:44-45 

ObjSendWarn, APIl:44-45 

OBX_DOC_EXIT _BEHAVIOR, API2:445 

OBX_DOC_GET_SERVICE, API2:441 



808 INDEX 

OBX_DOC_IN_OUTBOX, AP12:441 

OBX_DOC_OUTPUT_DONE, API2:445, 

AP12:447 

OBX_DOC_STATUS_CHANGED, AP12:448 

OBXSVC_DOCUMENT, API2:443-445 

OBXSVC_MOVE_COPY_DOC, AP12:442 

OBXSVC_NEW, AP12:440 

OBXSVC_NEW_ONLY, AP12:440 

OBXSVC_QUERY_STATE, AP12:446 

Odd, APIl:56 

OPTION_CARD, APIl:493, APIl:495-496, 
APIl :498-50 1, APIl :505-509 

OPTION_ENUM, APl1:497 

OPTION_NEW, APl1:493 

OPTION_NEW _ONLY, APIl :493 

OPTION_STYLE, API 1 :492, API 1 :494-495 

OPTION_ TABLE_NEW, APIl: 513 

OPTION_TABLE_NEW_ONLY, API1:513 

OPTION_TABLE_STYLE, API1:513 

OPTION_TAG, APIl:493, API1:505, 
ApIl:510-511 

ORDERED_SET, AP12:274 

OrderedSetContext, AP12:276 

OrderedSetCount, AP12:281 

OrderedSetCountlnternal, AP12:274 

OrderedSetCreate, AP12:275 
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OSHeapId, API2: 159 

OSHeapInfo, API2: 160 

OSHeapMark, AP12:162 

OSHeapOpen, API2: 160 

OSHeapPeek, AP12:160 

OSHeapPoke, API2: 160 

OSHeapPrint, AP12: 163 
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