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Supporting Mark-based Interaction In Motif

Lalit K. Agarwal
Dept. of Computer Science
Brown University, Providence, RT 02912

1.0 Abstract

A system is presented to augment Motif widgets with mark-based interaction without
affecting their normal functionality, and without having to modify any internal Motif
code. A model of interaction is provided in which an interface object is placed between a
widget and the application to handle marking interaction. The interface processes a mark
made in a widget, classifies it, and upon successful classification, calls a pre-specified call-
back function in the application. The call-back function is passed a data structure that
contains pertinent information about the classified mark. The interface also allows one to
view the marks recognized by it, to activate (deactivate) particular marks in a widget, and
to activate (deactivate) marking interaction in a widget, using simple key (+button)
combinations. An interface object classifies a mark with the help of a classifier embedded
in it. An application is provided to create, store and maintain the classifiers needed for an
interface. A classifier is created by providing and training it with examples of the various
mark types (or classes) it is intended to classify. In order to facilitate creation of classifiers
by using marks from pre-created inventories (or catalogs), the application also allows the
creation, storage and maintenance of mark catalogs.

2.0 Introduction

Point-and-Click or direct manipulation interfaces -- like Macintosh, Motif, Windows etc. -
- have gained popular and wide acceptance among the computing community during the
last few years. They provide an intuitive way of interacting with an application in which
the user can directly manipulate graphical representations of the underlying data on the
screen with a mouse or pen. By providing graphic objects and forms which resemble
objects from daily life, they tend to ease interaction with the computer.

The direct manipulation interfaces, however, suffer from the principal limitation that they
provide only a very primitive repertoire of interaction techniques, i.e. point, click, drag
etc. As a consequence, the user must express all operations in his (her) application, in
terms of these primitive operations. Application designers have chosen primarily two
design alternatives to provide more than the primitive number of operations on any object
in an application. The alternatives commonly chosen are: “selection-based click-and-
drag” approach and “Mode-based” approach. In the first approach, the object to be
operated upon is first selected, and then the desired operation is performed by selecting it
from a menu. In the second approach, to do an operation on an object, the user must
explicitly set an appropriate mode first. For example, in the Macintosh drawing program
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MacDraw, to move an object, one first sets the mode to “move” mode and then roints and
drags the object to the desired new location. Mistakes occur when the user believes he is
one mode but is actually in another. Moreover, in both the approaches, the users must
adjust their mental model so that they think in terms of the component operations.

Mark-based interaction, a new way of interacting with computers in which the user
specifies commands by simple freehand drawings (using the mouse or pen) called marks,
offers an alternative to the traditional keyboard and direct manipulation interfaces. This
form of interaction finds appeal among both novice and experienced users because of the
ability to specify an operation, objects (target of the operation), and additional parameters
with a single intuitive mark in it. The intent of mark-based interfaces is to avoid the
division of an application command into a sequence of primitive interactions, thereby,
simplifying the user’s mental model of interaction. Ideally, each basic task in the
application is executed with a single mark which packs the basic interaction with all the
parameters necessary to complete the entire transaction. Such interfaces would have less
modeness than direct manipulation interfaces.

A principal drawback of mark-based interfaces is that the users may have to learn a
considerable number of marks. This may turn out to be counter productive instead if the
number is large and different sets of marks are used in different parts of the application.
Moreover, some of an application’s tasks may be best carried out using point-and-click
style of interaction, and for which, using a mark might be an overkill. A reasonable
alternative interface model therefore seems, should be able to provide both the models of
interaction -- namely, direct-manipulation and mark-based. The mapping of an application
command to an interaction technique has to be determined carefully (keeping the usability
of the interface in mind) by the application designer. Striking the right balance between
the two interaction techniques in an application would not be a trivial task, but, once done
right, may greatly improve the usability of the application. In order to test the viability of
such an interface, it seems a sound strategy at this point to incorporate the marking model
of interaction in an existing (and obviously, widely accepted) direct-manipulation
interface, rather than developing a new interface from scratch. For the purposes of this
work, Motif was chosen as the interface to be augmented with marking capabilities,

mainly because of its wide acceptance and ready availability of documentation on it and
X.

This document describes a technique and a software system for supporting mark-based (or
gesture-based) interaction in Motif. The system aims to provide means to augment Motif
to support mark-based interaction without affecting any of its normal functionality. A
Mark in this system is defined as a free-hand drawing made by using the mouse. A
specified mouse button (+ key) needs to pressed while making the mark. The system is
divided into two distinct parts: one dealing with the specification of marks and creation of
classifiers (also called recognizers), and the other dealing with the actual augmentation of
the Motif widgets with marking capabilities. These two parts are described in detail in the
rest of this document. The source code for this package can be found in Appendix A.
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3.0 Specification of Marks and Creation of Classifiers

Before a widget can classify marks, one has to first specify to it which marks to classify,
and then, this information (perhaps, after some pre-processing) has to be linked to the
widget. The specification part of the system deals with this important aspect. Mark-based
systems require classifiers to distinguish among the possible marks the user may make. A
classifier takes the mark made by the user, and tries to classify it. The classifier thus
provides the underlying intelligence to support mark-based interaction. Therefore, for
every widget in which mark-based interaction is intended, a classifier would be needed to
classify the marks made in that widget. Statistical pattern recognition techniques are used
to produce mark classifiers that are trained by example, thereby greatly simplifying their
creation and maintenance. To create a classifier, one simply needs to input a few examples
of each mark class (or mark type). The classifier is then created by training it on the given
examples. To make reuse of a past effort and avoid having to input all the examples each
time one wishes to create a classifier, it would be convenient to have an inventory (or
catalog) of marks around. One could then simply pick the examples of a mark class from a
catalog, instead of having to draw them one by one. A package, designed specifically for
the above two purposes, called MarkEditor is provided which facilitates quick creation
of classifiers either by using marks from a catalog or making new ones, and, allows
creation and maintenance of mark catalogs.

3.1 Classification Technology

Statistical pattern recognition techniques as described in [11] are used to create classifiers.

3.2 MarkEditor

MarkEditor is a stand-alone application intended to facilitate quick creation and
maintenance of classifiers -- to be subsequently used to augment Motif widgets with mark-
based interaction -- and creation and maintenance of mark catalogs. Following is a list of
functions supported by MarkEditor:

1. Creation, storage and maintenance of classifiers. Creation is supported in three ways:

e Selection of a set of classes from a catalogue followed by creation of a classifier to
classify these classes.

t
¢ Entering new examples of classes (by drawing them using mouse) and creating a
classifier using these examples.

¢ Mixing the above two approaches in creating a classifier.
2. Browsing the mark classes in an existing classifier.

3. Addition of new classes to an existing classifier, and new examples to existing classes.
Also supported is the deletion of classes from a classifier.

4. Creation, Storage and maintenance of mark catalogues. The editor allows browsing of
examples of mark classes in a catalog, addition of new examples to an existing class,
addition of new classes to a catalog, and deletion of classes from a catalogue.
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Both a catalog and a classifier support a concept of representative example of a mark class.
A representative example of a class (as the term means) provides a representative shape of
mark belonging to that class. A representative example has to be specified by the creator
of the catalog (classifier) and is not automatically generated by MarkEditor. Once,
specified, it is stored as part of a catalog (classifier) and can be viewed (and changed) at
the will of the user.

3.3 User Interface of MarkEditor

The user interface of MarkEditor consists of 4 main parts or areas: Menubar, A pair of
Class-name Lists, Drawing Area and a Message Area. One can open or create multiple
catalogs and classifiers at the same time in the editor (MarkEditor). However, the
editor allows only one catalog and one classifier to be accessible (for browsing, editing
purposes) to the user at any given time. The editor achieves this by maintaining a currently
active (or selected) catalog and classifier at any time. The various commands available
under the menus are divided into two sets: one set valid for the active catalog, and the
other valid for the active classifier. The four main constituents of the user interface are
described below:

1. Menubar: It Comprises “File” and “Edit” menus. Both these menus are divided into
two parts: one for catalogs and the other for classifiers. This is self evident once one
opens the menus. There is an option (one each for classifiers and the catalogs) under the
“Edit” menu for selecting a catalog (classifier) from among the currently opened ones.
This provides a means of changing the currently active classifier (catalog) and switch-
ing among different catalogs (classifiers).

2. Class-name Lists: Two lists, present on the left of the UL, show the list of class names
of marks contained in the currently selected catalog and classifier, respectively. The
lists will be henceforth called: catalog list and classifier list. Each list displays the name
of the currently selected file on its top.

By clicking on a class name in a list, one can look at the representative example of that
class. In order to select multiple items from a list, one needs to keep the <Control>
key pressed while clicking on the desired items. Every selected item is highlighted to
confirm its selection. To validate a multiple selection, one needs to press the
<Return> key after completing the selection. The lists are automatically updated

every time one selects or opens a new catalog (classifier), or adds (deletes) item from a
catalog (classifier).

3. Drawing Area: This occupies the central region of the UL This is where marks are
drawn (by the user) or displayed.

4. Message Area: This occupies the bottom portion of the UL. Any message from the edi-
tor is displayed in this area. The messages are numbered and can be scrolled using the
scroll bar present on its bottom right.
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3.3.1 Catalog Commands

All the commands pertaining to a catalog are placed under the “Catalog” heading in the
“File” and “Edit” menus. Following are the operations supported on a catalog:

Creating a new catalog: To create a new catalog, use the “new” option in the “File”
menu.

Adding marks to a cataleg (new or old class): Use the “Add Mark Examples” option
under the “Catalog” heading in the “Edit” menu. This command first looks for any cur-
rently selected class name in the catalog list. A class name is selected from the list sim-
ply by clicking on the name with the left mouse button. If no name is selected, the
editor asks for a class name. If the name provided is that of a new class, the editor con-
firms that with the user before adding the new class to the catalog. After all this, it dis-
plays a message in the message area prompting one to draw example(s) of that class in
the drawing area. Once done inputting examples, one can indicate so by pressing the
key <d> in the drawing area.

Removing a Class: To remove a class from a catalog, first select the class name from
the catalog list. Then use the “Remove Class” option under the “Edit” menu. This
removes all the examples (along with its representative example) of the class from the
catalog and also deletes its name from the catalog list. The lose is permanent and irre-
versible.

Setting Representative Example of a Class: Use the “Set Rep. Example” option
under the “Edit” menu. One can set the representative example of only an existing
class.

Opening an Existing Catalog: Use the “Open” option under the “File” menu. One can
have multiple catalogs (the limit is 10) open at a time. However, If one exceeds the
limit, and wants to open another catalog, one has to first close an existing one. The
opened catalog is automatically made the active one.

Closing a Catalog: Use the “Close” option under the “File” menu. It brings up a list of
all the currently opened catalogs. The names of those that have been modified since
opened or last saved, are marked with an asterix “*”. Closing such catalogs would lose
any changes made to them since the their last save (if any).

Save a Catalog: Use the “Save” option under the “File” menu to save the currently
selected (active) catalog. One can also save all the open catalogs using the “Save All”
option. Moreover, one can save the currently selected catalog under a different name
using the “Save As” option under the same menu.

Viewing the Examples of a Class: Use the “Show Examples” option in the “Edit”
menu.

Viewing the Representative Examples of a Class: Simply click on the class name in

the catalog list. The representative example, if any present, will be displayed in the
drawing area.
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3.3.2 Classifier Commands

All the classifier commands are placed under “Classifier” heading in the “File” and
“Edit” menus.

Creating a New Classifier: Use “New” option under the “File” menu.

Adding Marks to a Classifier (from a catalog): Select the classifier and the catalog
first. Then, press the “Add Mark(s) from Catalog” option in the “Edit” menu. After
that, select marks from the catalog list. To select more than one mark, keep the <Con-
trol> key pressed while clicking on the class names in the list. Clicking on a selected
name with the <Cont rol> key pressed, unselects that name. After selecting the class
names to be added to the classifier, press the <Return> key to commit the selection.

Adding Marks to a Classifier (by drawing). One can add new classes and also popu-
late old classes with new examples directly by drawing them in the drawing area. This
provides an alternative means of creating a classifier without having a catalog around.
Use the “Add Marks (draw)” option in the “Edit” menu.

There are a few facts one needs to be aware of while inputting examples to train a clas-
sifier.

» The performance of the statistical mark classifier depends on a number of factors.
Chief among these are the number of classes to be discriminated between, and the
number of training examples per class. As determined by Rubine [11], using 15
examples per class gives good results (99% correct recognition rate with 10
classes, 98% with 15 classes, and 96% with 30 classes).

¢ The training examples should have sufficient variability in the features that are
irrelevant to the classification of that class. For example, if one intends the classi-
fier to classify a line segment drawn with any arbitrary orientation as a line, then,
the examples during training should be entered with wide variations in the orienta-
tion. The same argument goes for size of marks.

Removing a Mark Class from a Classifier: First select the class to be removed from
the classifier list. Then, press the “Remove Class” option in the “Edit” menu. The class
and its examples are lost forever once removed, so one may want to be careful before
doing so.

Setting Representative Example of a Class: One can set the representative example
of any class in a classifier by using the “Set Rep. Example” option in the “Edit” menu.

Classify Examples: In order to test or play with a classifier, press the “Classify Exam-
ples” option in the “Edit” menu. After that, one can draw the marks in the drawing area
(using the left mouse button), and the result of the classification is displayed in the mes-
sage area. Press <d> when done.

Open, Save, Close, and Select a Classifier: Procedures are the same as those above
for a catalog.

Supporting Mark-based Interaction In Motif 6



4.0 Augmenting Motif Widgets with Mark-based Interaction

A model, as shown in Figure 1, is provided for augmenting Motif widgets to support
mark-based interaction. In this model, a special interface object, called
MarkInterface, is placed between a widget and the application. The interface embeds
the classifier and handles the complete business of mark recognition for the widget. To
empower a widget in her application with mark-based interaction capability, the user
instantiates a MarkInterface object and links it to the widget. This link is established
simply by passing a pointer to the widget to the interface,. The link between the
MarkInterface object and the application is established by passing the interface
object the name of an application function which needs to be called upon recognition of a
mark. This is similar to the mechanism of call-back functions in Motif. The
MarkInterface object then does some initial set-up so that all the marking related
mouse events are sent to it from the widget. When a mark is made in the widget, the
interface first processes it and then with the help of the classifier embedded in it, tries to
classify it. Upon recognition, it calls the pre-specified application function, passing along
with the information regarding the mark in a data structure.

The concept of the MarkInterface object thus provides a powerful yet simple
mechanism to extend Motif widgets to handle mark-based interaction. It does not require
any changes to the internals of existing widgets.

4.1 MarkInterface

MarkInterface provides the interface between a widget and the application for
marking- based interaction. Any Motif widget can be empowered to handle mark-based
interaction simply by linking it with a MarkInterface object. To establish this link,

the developer instantiates the interface object and provides it the following set-up
information:

1. A pointer to the widget.

2. A pointer to the classifier to be used for the widget, or the name of the file in which the
classifier is stored.

4.1.1 Call-back Mechanism

The user can register a call-back function with a MarkInterface object using the
method:

MarkSetCallbackProc(MarkCallbackProc *func, void *userData)

of MarkInterface class. The first argument to this method is the pointer to the
application call-back procedure, the optional second argument is any user data that the

user wants to be supplied back when the call-back function is called upon recognition of a
mark.
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Figl: Model for supporting Mark-based Interaction in Motif

After creation, a MarkInterface object modifies the translation table of the widget so
that it can trap all the marking related mouse and key events from the widget.

A MarkInterface object:

¢ Traps all the marking related mouse plus key events from the widget from the start until
the end of the mark.

» Feeds the coordinates of the path of a mark to its classifier for a possible classification.

¢ Upon successful recognition of the mark by the classifier, calls the appropriate call-
back function in the application passing it relevant information about the mark. This
information about the mark is packaged in a data structure called MarkEvent.

¢ Provides means to replace its classifier by another.

Supporting Mark-based Interaction In Motif . 8



* Provides means for turning marking interaction ON and OFF in the associated widget.
¢ Provides means to turn ON and OFF, the recognition of a particular mark in the widget.

» Displays the representative shapes of the mark classes classified by the widget.

4.1.2 Making Marks in a Widget

One makes a mark in a widget by using the mouse. A mark is made by pressing the pre-
specified mouse button (+ key) combination, drawing the mark in the widget by moving
the mouse, and then releasing the button (+keys) when done. By default, the middle
mouse button is assigned for the purpose. '

4.1.3 Controlling Marking Interaction in a Widget

To activate (deactivate) marking interaction, and to view the representative examples of
marks classified in a widget, one uses different key (+button) combinations. The default
settings are “<A1t>a” for activating and “<A1t>d” for deactivating marking interaction
in a widget. “<Alt>h” is the default setting for viewing the marks. The marks are
displayed in a transient scrolled window, each one on a toggle button. To activate
(deactivate) a particular mark, one simply needs to click on its button. An activated mark
is displayed in a brighter color, whereas, a deactivated mark is displayed in a darker color.
The state of a mark toggles, each time its button is pressed.

Here is a summary of default key (button) settings used in a MarkInterface object:

¢ “middle mouse button” for making marks in a widget.

e “<Alt>a” for activating marking interaction in a widget

o “<Alt>d” for deactivating marking interaction in a widget.

e “<Alt>h” for viewing marks recognized in a widget.

Information regarding a classified mark is passed to the application (as a parameter of the

call-back function) in a structure called MarkEvent. This data structure is similar to that
of the XEvent structure in X. Following is the declaration of the MarkEvent structure.

typedef struct {

Widget widget; // widget where mark was made
Time start_time, end_time; // start and end time of mark
int start_x, start_y; // starting point of mark

int last_x, last_y; // ending point of mark
unsigned int state; // state of other keys (buttons)
MarkPoint *path points; // points in path of mark
unsigned int npoints; // number points in mark

char *mark class_name; // class name of the mark
MarkBBox bbox; // bounding box of the mark

} MarkEvent;
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4.2 Steps in augmenting a Motif Widget with Marking Interaction
1. Include the “MarkInterface.H” file in the application source.

2. Create the “toplevel” shell object in your application. After this, call the function
“MarkAppInitialize()” passing it the “Xt AppContext” object in your appli-
cation as the only parameter. This call initializes the Mark package and does some ini-
tial set up work essential for providing mark-based interaction.

3. Instantiate a MarkInterface object by passing to its constructor, a pointer to the
widget as the first parameter, and either a pointer to a pre-created classifier, or the name
of the classifier file as the second parameter. The second parameter is optional and can
be left out. MarkInterface provides a method to set the classifier at a latter time.
However, until a classifier is provided to a MarkInterface object, it wouldn’t be
able to support marking interaction.

4. Register a call-back procedure with the MarkInterface object. Although this step
is optional, without a call-back, MarkInterface would have no way of contacting
the application upon recognition of a mark. An optional user data can be supplied when
registering the call-back. Similar to Motif, this data is passed back with the call-back
function.

5. If one wants to change the default key (button) combinations for making marks in a
widget, or to control marking interaction in widget, one needs to set an environment
variable “MARKUSERTRANSLATIONS” to any integer value. It does not matter to
what value the variable is set, as long as it is set. This is to indicate to a MarkInter—
face object to use the user defined key (+ button) combinations for the above
described purposes, rather than the default combinations. The user must provide his
(her) translations in an “default-resources” file located in the appropriate place. By
default, a “default-resources” file is present in the “/usr/1ib/X11/app-
defaults/” or “/usr/openwin/lib/app-defaults/” directory. If one
wants to place this file in some other place, the XAPPLRESDIR environment variable
must be set to the absolute path of the new place. The path must end with a slash “/”.

The default translation table settings for the various actions are:

<Btn2Down>: btnDownAction () // starts a mark

<Btn2Up>: btnUpAction () // ends a mark
<Btn2Motion>: btnMotionAction() // collects points of a mark
Alt<Key>a: activateAction () // activates marking
Alt<Key>d: deactivateAction() // deactivates marking
Alt<Key>h: helpAction () // displays marks classified

The action names are on the right side of the table. To change these default translations,
one must use the same action names as given in the right column of the table above.

6. Link the application code with the mark library “1libmark.a”.
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5.0 Conclusion

A system is provided to augment Motif widgets with mark-based interaction without
affecting their normal functionality and without having to modify any internal Motif code.
Interaction using marks can be supported in a Motif widget by inserting a layer or
interface between the widget and the application. The interface object is developed as a
part of this system and is termed MarkInterface. Mark-based interaction requires
classifiers to distinguish between the possible marks a user may make. A
MarkInterface object embodies a classifier and the code to trap and process all the
marking related events in the widget. One instantiates a MarkInterface object by
passing it the widget one wishes to augment, and a classifier. One may also register a call-
back function with the interface object which is called upon recognition of a mark made in
the widget. The call-back function is passed a structure of information (termed
MarkEvent) about the classified mark which can be used by the application for any
further processing. Besides recognition of marks, the other functions supported by a
MarkInterface object are: displaying representative shapes of marks classified it,
activation and deactivation of marking interaction in the widget, and activation and
deactivation of particular marks in the widget. Specific key (+ button) sequences are
ascribed to invoke these functions. These settings can however be changed to suit the
user’s preferences simply by setting an environment variable. In addition, the classifier
associated with a MarkInterface object can also be changed at any point in the
application code by invoking a method of the interface.

A stand-alone application “MarkEditor” is provided as the second part of this system
to facilitate creation and maintenance of classifiers (termed as MarkClassifiers) to
be used in a MarkInterface object. Elementary statistical pattern recognition
techniques are used to produce mark classifiers that are trained by example, greatly
simplifying their creation and maintenance. The main functions supported are: creation of
a new classifier, addition of marks and new mark classes to a classifier, removal of classes
from a classifier, setting the representative shape of a class, classifying examples made by
the user (test driving a classifier), saving a classifier in a file, and opening and modification
of an existing classifier. To facilitate quick creation and change of classifiers by reusing
marks, the editor provides a mechanism to create and maintain inventories of marks
termed as MarkCatalogs. To create a new classifier, or add new classes to an existing
classifier, one can simply choose classes of marks from a catalog and add them to the
classifier. Functions are supported to add and remove classes from a catalog, add new
examples to a class, view and set representative shape of a class, view mark examples in a
class, and open and save a catalog.

Striking the right balance between mark-based and direct-manipulation interaction in an
application, in order to enhance the overall ease of use and appeal of an application, may
require an iterative effort (which may utilize end-user feedback) on the developer’s part,
and can only be perfected with experience. However, it is hoped that this system, because
of its simplicity and ease of use, will encourage developers to experiment with mixing the
above styles of interaction techniques in a Motif application.
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Appendix A

Code for the Marks package:

This appendix contains the actual C++ code used in constructing the MarkInterface, the
MarkEditor, MarkClassifier and MarkCatalog objects described earlier in this report. The
code for the following files is provided:

1.

MarkMisc.H

Contains some miscellaneous definitions and declarations.

. MarkExample.H, MarkExample.C

Class that abstracts a mark example.

.MarkExampleSet.H, MarkExampleSet.C

Class that abstracts a set of mark examples.

.MarkCatalog.H, MarkCatalog.C

Class that abstracts a catalog of marks.

.MarkClassifier.H, MarkClassifier.C

Class that abstracts a mark classifier.

.MarkEditor.H, MarkEditor.C MarkEditorMain.C

Class that implements the functionality of a mark editor. The editor facilitates cre-
ation and maintenance of classifiers and catalogs.

.MarkDefaults.H

Contains default settings for the user interface of the editor.

.MarkInterface.H, MarkInterface.C

Class that acts as an interface between a Motif widget and the user application and
actually provides marking capabilities to the widget.

The code used for training and creating statistical classifiers was that developed by Dean
Rubine (of Carnegie Mellon University) and was used with minor modifications. This
code is not listed in this appendix and can be obtained free of charge via anonymous ftp
from “emsworth,andrew.cmu,edu (subdirectory gestures). The files used in the
Marks package from Rubine’s code are:

sc.h, sc.c, fv.h, £fv.c, matrix.h, matrix.c, util.h,
util.c, bitvector.h, and bitvector.c.

Appendix A ’ 13
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l/tl'ttttttittttttttttttttttttt'tttttttttt*'*t*"ttttttt*t*i’**ttt"tttl‘ttl‘*iti*t/ /‘/
/* MarkCatalog.H */ ~MarkCatalog () :
/i 'A"V
/* Description of class MarkCatalog *
7 *y /;  ACCESSOR functions
/* Author: Lalit K. Agarwal, Brown University * s
/* Date : May 1994 */
/tttttt“ttttitittt"'i"ii*ititi!‘l‘l‘l‘l'tltttt(tl‘l‘l‘ttl‘!il‘itt*tl‘iil*tttii'*t*i**/ '
int
#ifndef MAPKCATALCOG_H changed({) const
#define MARKCATALOG_H { return _changed;}
#tinclude °"MarkExampleSet .H"
void
#define CATALOG_MAX_CLASSES 100 set_change_status(int new_status)
{ _changed = new_status;)
/ttttttl’l’i"*ttt*ttt*tttitttti*ttttttttttttttttttt*ttitti’l’tiitittttt?ttttitittt/
/* MarkCatalog */
/* */ //
/* Class to create, store, browse, and manipulate a collection of Marks */ const char*
/* (or called MarkExamples) of different classes. This collection can then  */ catalog_file () const
/* be used to create Classifiers (MarkClassifiers). The following basic */ (return _catalogFile;}
/* functions are supported by this class: */
'/t t/
/* 1) Adding examples (MarkExamples) of existing and new classes. */ 1/
/* 2} Setting representative examples of existing and new classes. x/ void
/* 3) Reading and writing the catalog from/to a file. */ set_file_name(const char *new_name};
/* 4) Retrieving examples of a given class. */
/* 5) Retrieving rep. examples of all the classes in the catalog. */
/* 6) Retrieving rep. example of a given class. */ 1/ returns an array of names of the classes of marks present
/* 7) Removing classes from a catalog. */ // in the catalog. returns NULL on failure.
/* */ //
/* NOTE: All the classes are distinguished only on the basis of their names. */ const char**
/i""""l"'""""‘tt*tttttl‘l‘i****t*l‘ttt!‘l‘l‘ttl****t'ttil‘*tt*t*t!*'ttl’iiitil‘tttt**'tt/ ClaSS_nameS () COnSt;
class MarkCatalog
{ /7
private: uint
nclasses ()} const
char *_catalogFile; // catalog file {return _nclasses;}
uint _hclasses; // num classes
char *_classNames{[CATALOG_MAX_CLASSES]); // array of class-names 1/ returns 1 if catalog empty, O if not.
short
MarkExampleSet _exampleSetArray [CATALOG_MAX_CLASSES): // actual examples empty () const
int _changed; // status {return !_nclasses;}
// HELPER METHODS /7 BROWSING CATALOG
// if class-name 1s new, returns new index; 7/ given class-name, returns index; returns -1 if class-name doesn’t exist
int 1/
class_index (const char *className); int
name_to_index (const char* name) const;
/7 .
void 1/ tells if the given class name is present in the catalog.
set_class_name {const char *newName, uint index}); 1/ returns 1 if class present, 0 if not.
int

class_member (const char *name) const
{ return {name_to_index(name) >= 0} ?2 1 : 0 ; }

public:
// CONSTRUCTOR
// // given class index or classname, return its examples-set
MarkCatalog (const char *file = NULL): // if invalid index, returns NULL. The returned example-set can be
// changed.
//

// DESTRUCTOR MarkExampleSet *
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|

example_set (uint index) :

// same as above method; however, it also handles new class-names.
/7
MarkExampleSet *

example_set (const char *className):

// return rep-examples of all the classes in this catalog.

// CREATES an array of MarkExamples, and inits that with the rep-examples.
/7 It is the responsibility of the calling function to appropriately FREE
/! the memory allocated for the returned array of MarkExamples when done.
//

MarkExample*

rep_examples{int *nexamples)} const;

//
//

given index or classname, returns pointer to its representative example

const MarkExample*
rep_example (uint index) const;

const MarkExample*
rep_example (char *className) const;

1/ EDITING CATALOG

int

read_catalog () // re-reads current catalog
/7

int

read_catalog (const char *fileName); // reads a new catalog

void

write_catalog()

void

{ write_catalog (_catalogFile);) // writes the current catalog

write_catalog (const char *fileName); // writes catalog to given file

//
/7
/7

void

Add a new example "newExample® of ®className®* to the catalog.
Can add examples of both existing and new classes.

add_example {const char* className, const MarkExample &newExample) ;

//
//
/7

void

Set representative example of a class. Again, does that for
both new and existing classes.

set_rep_example (const char* className, const MarkExample &repExample);

r/

int

remove_class (const char* className) ;

;7

17

void

deletes _catalogFile, cleans up the "_classNames® array and the
exampleSets. Makes _nclasses egual Q.

cleanup() ;

//end MarkCat~?~

fendif



MarkClassifie..H

Wed May 18 16:42:59 1994

222 R R R R R R AR R e R R R R R P TR R TR T
/ /

MarkClassifier.H

/*

/%

I*

DPescription of class MarkClassifier

,*

/* Author:
'* Pate

Lalit K. Agarwal, Brown University
May 1994

*/
*/
*
*;
*

* 4

SRR R A A AR AR A A A A AR A AR R A R R R R A A RS A RN AR R AR A A A AR A AR AR R A N a kb N

#ifndef MARCLASSIFIER_H
#define MARCLASSIFIER_H

#i

#include

#i

#i

nclude <stdio.h>

<stdlib.h>

nclude <iostream.h>

nclude "MarkMisc.H*"

extern *C" {
nclude *../recog/bitvector.h"

*i

#include "../recog/matrix.h"

#include *../recog/util.h"

tinclude *../recog/sc.h"

#include *../recog/fv.h"

}

#define CLASSIFIER_NUMFEATURES 13

#define CLASSIFIER_MAXCLASSES 100

#define MAHALANOBISDIST _THRESHOLD 144

#define AMBIGUITY_THRESHOLD 0.99

class MarkCatalog:
class MarkExample;

typedef enum {(RECOG_DISABLED, RECOG_ENABLED} RecogStatus;

VARAALEA R R AL AR SRR Rttt Rttt e bt iRttt el sttt ittty

Class MarkClassifier

/*
/*
/*
/'l'
/*
/*
/*

/%

Linear-discrimination-based statistical classifier. Classifies a given
mark into one of the constituent classes. Before classification, the
classifier must be trained with examples of each class.

A given example is first converted into a feature vector (of 12 features)

which is then classified.

*/
*/
*/
*/

VAR AR AR AR R R R R L e R e iR Attt Rt ittt

class MarkClassifier

(
pr

ivate:

sClassifier
char
MarkExample
char

int
RecogStatus

_sc;

*_classNames [CLASSIFIER_MAXCLASSES] ;
_repExamples [CLASSIFIER_MAXCLASSES]) ;
*_fileName;

_changed:;
_classStatus[CLASSIFIER_MAXCLASSES];

144 HELPER METHODS

/1
int index (const char *className) const:
/7 example to feature vector

1/

7/
1/
/!
7/
//

classifier data
class names

rep examples
file name
status

Vector example_to_fv (const MarkExample &ex) const:

public:

b CONSTRUCTOR
,‘ 7
MarkClassifier (const char *file = MNULL);

;! DESTPUCTCPR
~MarkClassifier(};
il ACCESSOR FUNCTTIONS

int
changed{) const
{ return _changed;)

void
set_change_status(int new_status}
{ _changed = new_status;)

int
nclasses{) const
{ return _sc ? _sc->nclasses : 0; )}
1/
const
char* file_name() const
( return _fileName;)

void
set_file_name(const char *new_name) :

//
int
nfeatures() const
{ return _sc ? _sc->nfeatures: 0;})

//
const char **
class_names{) const;

/r/ returns 1 if classifier trained, 0 if untrained.
int
trained() const

{ return (_sc->w) 2 1 : 0; )}

// BROWSING

int
read_classifier (const char* infile);

void
write.classifier (const char* outfile);

void
write_classifier()
{ write_classifier(_fileName) ;)

// returns the array of representative examples of all the

/7 mark classes recognized by this classifier. The input parameter
/7 "num® is set to the number of elements in the returned array.
1/ Returns NULL on failure.

1/
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const MarkExample*
rep_examples (int *num):

// returns pointer to the representative example of the input classname
/7 return NULL on failure {nonexistant or null classname)
//

const MarkExample*
rep_example (const char *classMame);

/7 same as the above function.
/i

const MarkExample*
rep_example(int class_index);

// EDITING

/7 add the example "newExample" of class name °"className” to the

/7 classifier. Accepts examples of both existant and new class names.
//

void

add_example (const char *className, const MarkExample &newExample) ;

71/ same as above method except that given a catalog, and a list of

/7 class names from the catalog, it adds all the examples of each class
/7 in the catalog to the classifier.

//

void

add_examples (const char *classNames[}, int nclasses,
MarkCatalog *catalog);

/7 Removes a class of the given name from the classifier. Re~trains the
/7 classifier after doing so.

int

remove_class{const char *className):

/7 sets the representative example of class only if it is exists.

7/ doesn\’t set the rep. example of a new class.

7/

void

set_rep_example (const char *className, const MarkExample &example):

// train classifier on the added examples

//

void

train();

/7 classify a feature vector. Sets the rejection parameters

// ap and dp. ap is the ambiguity metric. dp is the mahalanobis distance.
// Threshold values are defined for both the metrics. The higher the value
/7 of ap for an example, the better it is, and the reverse is true for dp.
7/

const char *
classify_fv(Vector fv, double *ap, double *dp) const;

//
const char *
classify_fv(Vector fv) const;

/7 classifies the given example and returns it\’s class name.
7/ returns NULL if example doesn\’t belong to any class.
/7

const char *
classify_example(const MarkExample *ex_to_classify]} const;

/7 classifies all the examples of each class whose names are given
/7 in the ins=* parameter (array ®“classNames{}"}.

//

void

classify_examples(char *classNames({]), int nclasses,
MarkCatalog *catalog):;

r/ TC DO
void remove_mark_class (uint index) {;}
void remove_mark_class (char* className) {:)

7/ Toggles the recognition status of a particular mark class
/i between ENABLED and DISABLED. When the status for a class
/7 DISABLED, the recognizer returns NULL class-name whenever
// example of that class is recognized.

7/

void toggle_recognition_status (int class_indexj;
void toggle_recognition_status (const char *className);

// RecogStatus tells whether the recognition of a particular
/7 enabled or disabled in the classifier. If it is disabled,
/7 input mark is classified as of that class, the classifier
7/

RecogStatus enabled{int class_index) const;
RecogStatus enabled(const char *class_name) const:

is
an

mark class is
then if an
returns null.

// to find out if the input class name is recognized or not by
I/ the classifier.

//
int new_class({const char *class_name) const
{ return (index(class_name) < 0) ? 1 : 0; )

/7 cleans up the classifier. the names in the _classNames array,

// are all deleted, all the examples in the _repExamples array are also
7/ recursively cleaned up. The classifier data *_sc* is also freed.

/7 _fileName is deleted and set to NULL.

7/

void cleanup();

}: //end MarkClassifier

#endif
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* FILE : MarkDefaults.H

AUTHCPR : LALIT AGAPWAL

This file contains fall back resources for the MarkEditor UI.
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*
*
* DATE : May 1994
*
*
*
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* FALL-~-BACK
* RESOURCES
*
*
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static String fallback_res (] =
{
*Mark.width : 500°,
“Mark.height : 500",

// Fallback resources for Main Window
"Mark.MainWindow.background : white®,
*"Mark.MainWindow.background : black",

// Fallback resources for Drawing Area
"*drawing_area.width : 400",
"*drawing_area.height : 400",
"*drawing_area.background : grey90-",

"*drawing_area.foreground : black®,

"*help_scrolled win.width : 600",
**help_scrolled_win.height : 400°,
NULL

}; //end of fallback resources
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/* MarkEditor.H
/'
/* Description of class MarkEditor

/* Author: Lalit K. Agarwal, Brown University
/* Date : May 1994

AR AL ELE AR TSRSt sttt Rl ittt ittt Sttt e R sttt it sttt

#ifndef MarkEditor_H
#define MarkEditor_H

#include °*MarkCatalog.H"
#include "MarkClassifier.H"

#include <iostream.h>
#include <Xm/Xm.h>

tdefine UI_MAX_SELECTED_ITEMS 50

tdefine UI_MAX_NAMELEN 100
tdefine UI_MAX_CATALOGS 5
#define UI_MAX_ CLASSIFIERS 25

VAR AL AL RS AR R A e R R e et lY]

/* struct MarkMenultem %y
/* v/
/* Used in the construction of menus for the MarkEditor */

JE Rk K Ak Rk R Rk kR AR A AR kAT A R K Ak AR AR A I A AR A F A X I A AR IA XA I XA R K N

struct MarkMenultem
{

char *)abel_str; //widget 's name

char mnemonic; //button’s mnemonic

char *accelerator; //accelerator if any

char *accel_text:; //accelerator text

WidgetClass *class_ptr; //pushbutton, label, separator...
1/ routine to call

void (*callback) {(Widget, XtPointer, void*):

}; //end of struct definition

/tttttttttttttttttttittttttittttt*tttt*tttttttttt**ttt*tt**ttti"/
/* struct ListSelection */
It */
/* Used in processing the selection from various list widgets. ¥/
/tttttttttttttttt*tittttttitttttti't***tttttttttttt*tttttitttti't/

typedef struct
{

char *item;

int item_position:
char *selected_items[UI_MAX_SELECTED_ITEMS] ;
int selected_item_count;

int *selected_item_positions;
} ListSelection;

typedef enum (NONE, CAT_ADD_EXAMPLES, CAT_SET REP_EXAMPLE, CAT_SHCW_EXAMPLES,

CLASSIFIER_SET REP_EXAMPLE, CLASSIFIER_ADD_MARKS,
CLASSIFIER_DRAWADD_MAFKS,
CLASSIFIER_CLASSIFY_EXAMPLES) MarkEditorEditMode;

/tttﬁtttttinntnyr""*nttntntntttt*ttttttttatttttﬁttttttttttt*tt:*nt/

/* class MarkEditor */
/% */
/* The class for the full functionality of an editor to: */
/* */
/* 1) create catalogs of marks */
/* 2) browse existing catalogs */
/* 3) append to/modify existing catalogs */
/* 4) create clas-ifiers to classify a given selection of marks */
/* 5) browse existing classifiers */
/* 6) append new marks to existing classifiers */

/iiﬁiitii*ﬁtii*'tiit!'!i*itttﬂﬂ'!iiiti!!titiii*t*ii*!'itttiiii*“/

class MarkEditor
{
/7 widgets used in the user interface
/7
Widget toplevel_w;
Widget main_w;
Widget menubar_w;
Widget form_w;
Widget cat_label:
Widget rec_label;
Widget cat_list_w;
widget rec_list_w;
Widget message_w;
Widget prompt_dialog:
Widget selection_dialog;
Widget shell_w, file_list_w, pane_w;
Widget da_w;

// Drawing area related stuff
7/
GC da_gc;

Pixmap da_pixmap;

Pixel da_fg:;

Pixel da_bg:

unsigned short da_width, da_height;
Screen *da_screen;

Display *da_display;

Window da_win;

XFontStruct* font_struct; // struct to store font info

char* font_name; // font used for display
// Catalog/Classifier related stuff
//

MarkCatalog _catalogs{UI_MAX_CATALOGS]:

MarkClassifier _classifiers(UI_MAX CLASSIFIERS]:

int _ncatalogs; // num open catalogs
int _nclassifiers; // num open classifiers

// current catalog
// current classifier

MarkCatalog *catalog:
MarkClassifier *classifier;

// Used for a current example

/7

char example_className [UI_MAX_NAMELEN] ;
HMarkExampleSet *cur_exampleSet:
HarkExample *cur_example;

MarkEditorEditMode edit_mode;
ListSelection _cat_selection;

ListSelection _rec_selection;

Ty UI related HELPER HMETHODS

// keeps track of current selections
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Widget
build_pdm {(char *menu_title, char menu_mnemonic,
MarkMenultem* menu_items) ;

void
create_menus{; ;

void
create_workArea();

void
create_lists() ;

void
create_drawingArea () ;

void
create_messagedrea () ;
public:
MarkEditor (Widget toplevel};

/7 COMMON METHODS ({used both for catalogs and classifiers)
/7 involve creation of a *"prompt dialog"®.

void
prompt_open_new(char doc_type, char open_or_new):

void
prompt _save_close(char list_type, char file_mode);

voiad
prompt _save_as{char doc_type);

void
prompt_guit{};

voiad
prompt _get_className() ;

void
prompt_show_selection(char sel);

void
show_selection (char sel_type, char *selection);

void
close_selection{char sel_type, char t*selection)};

void -
show_list (char listType):

/7 OTHER UTILITY FUNCTIONS
//

void
saveAll (char doc_type):

// for any activity in the drawing area

1/

void

da_activity(XmDrawingAreaCallbackStruct *da_cbs) ;

void clear_da();

Lt for drawing a given example in the drawing area
wold
draw_example{const MarkExample *ex, const char *name);

I for printing a message in the message area.
s

void

print_message (char *message, char new_or_cont);

i called when one selects an item(mark) from one of the

/1 two lists. The rep. example of the selected mark is displayed
/7 if present.

void

update_selection (Widget w, XmListCallbackStruct *cbs);

1/ clears the current selection (in the catalog/classifier lists)
void
clear_selection(char doctype):;

MarkEditorEditMode
get_edit_mode()
{ return edit_mode;)

void
set_edit_mode (MarkEditorEditMode new_mode)
{edit_mode = new_mode:; )}

void
save_quit ():

1/ CATALOG RELATED
void
read_catalog(char *file_name, char open_or_new);

void
save_catalogs({int nitems, char **items):

void
write_catalog{char *file_name)
( catalog->write_catalog(file_name};}

void
close_catalogs{int nitems, char **items};

// given the name of the catalog file, returns the {internal) slot
// number (or index) it is in.
int

catalog_index(char *name);

const char *
curCatalogSelection() const
{ if (catalog)
return _cat_selection.item;
else
return NULL:
)

/7 to add examples to a catalog
void
catalog_addExamples({const char *class_name):

void
catalog_addNewClass();
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Y

void
catalog_removeClass{};

void
show_examples (const char *class_name) ;

1/ CLASSIFIER RELATED

void
new_classifier ();

void
read_classifier{char *file_name, char open_or_new) :

void
save_classifiers(int nitems, char **items);

void
write_classifier(char *file_name)
{(classifier->write_classifier(file_name):}

void
close_classifiers(int nitems, char **items):

int
classifier_index(char *name);

const char *
curClassifierSelection() const
{ 1f (classifier)
return _rec_selection. item;
else
return NULL:

void

classifier_setRepExample{const char *class_name);

// ' initial setup before adding new marks to a classifer
void

rec_setup_addMarks () ;

void
rec_addMarks() ;

void
classifier_drawAddMarks{const char *class_hame);

void
classifier_addNewClass() ;

void
classifier_removeClass() ;

void
rec_train();

void
classifier_classifyExamples({):;

1/ HELP TUTORIAL
void help_tutorial():

/* class HarkEditor */

#endif
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/* MarkExample.H

VA

/* Description of class MarkExample
/*

/* Author: Lalit K. Agarwal, Brown University
/* Date : May, 1924
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#ifndef MAPKEXAMPLE_H
#define MARKEXAMPLE_H

#¢include "HarkMisc.H"

#tdefine EXAMPLE_DEFAULT_NUMPOINTS 100

*
* .
*
*,
* .

‘
*
*

SRR Rk A A R AR A A A A kA AR A A AR AN AR A A N A A IR AN N AN R R AR AR IR A IS E R A AT T T Rk,

/* class MarkExample
/t
/* Class to store the points, and name of a Mark(or simply, example).

*
*/
*/

VARAAAAAELE SRS AR RLARE SRttt Rsat ettt sttt Rttt st il ittt ittt ss sty

class MarkExample
{

char *_name; // example name if any
uint _npoints; // % actual points stored in *_pointArray*
MarkPoint * _pointArray; // array of points

uint _size; // size of *_pointArray”

/7 HELPER METHODS

uint
size() const
( return _size;)

//
void
init_name (const char *initName);

7/
void
init_array (uint size);

public:
// can create and initialize at the same time
// also acts as the DEFAULT CONSTRUCTOR
//

MarkExample{uint npoints = EXAMPLE_DEFAULT NUMPOINTS,
MarkPoint *initPoints = NULL,
const char* initName = NULL);

/7 MEMBERWISE-INITIALIZATION CONSTRUCTOR
7
MarkExample (const MarkExample &rhs};

// DESTRUCTOR

’/

~MarkExample() ;

// assignment operator "="
7/

MarkExample&k

operator = {const MarkExample &rhs);

s overwrites the example with a new one: doubtfullv needed
void
over_write (uint npoints, MarkPoint *points, char *newlame = HULL):

. adds a peint and on success, returns the total number of actual
points in the example, including the new one just added.
On failure, returns 0

int
add_point {const MarkPoint& newPoint) ;

i ACCESSOR METHODS

it
int
empty () const
{ return !_npoints;}
//
uint

npoints() const
{ return _npoints;)

/7
const char*
name () const
{ return _name;}

//
void
set_example_name {(const char *newName) ;

// if valid index, assigns the point to inPoint
// On Success, returns the index of the point
// on failure, returns -1;

//

int

get_point (MarkPoint &inPoint, uint index) const;

// returns pointer to point at given index, returns NULL on failure
//
MarkPoint*

get_point (uint index) const;

// creates (using operator new) and returns a new copy of points.

// returns pointer to the array of MarkPoints, sets argument "npoints*
// to the size of the returned array.

/7 Returns NULL (with npoints set to 0) if example is empty.

//

MarkPoint *
points (uint *npoints) const:;

// sets "inbox® to the bbox values of the example.
// returns 1 if "inbox" set to a valid value, else returns O.
int

bbox (MarkBBox &inbox) const;

// Deallocates space for the old array of points and initializes space
// for the nmew (future) points.
void
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cleanup();

}: //MarkExample

#endif
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/itittttliiii’ttttiiﬁﬁ'ii*illﬁt"iiili*ttttt*t*t*tt*i*f?iltlltt*ttt****i*t***i/ MarkExampleSet (const MarkExampleSet &rhs);
/* MarkExampleSet.H */

i+ .y

/* Description of class tarkExampleSet. L I DESTRUZTOR

/% * i

/* Author: Lalit K. Agarwal, Brown University */ ~MarkExampleSet () ;

/* Date : May 1994 *J

2222 TR I 2 R R R R R A R R R e R F R RS AR RS T RS R TR S I

ASSIGHMENT OPERATOPR "="

#ifndef MARKEXAMPLESET_ H ;L

#define MARKEXAMPLESET H MarkExampleSet &
operator = {const MarkExampleSet &rhs);

#include <assert.h>

#include "MarkExample.H* /7 ACCESSOP. FUNCTICNS
)
#detine EXAMPLESET DEFAULT_NUMEXAMPLES 10 int
index () const
/iii'tt'ii*ii’iiiitf{!iiiiiit"'iiiii*ttt'*****t*t**!*ltttt*iii*li*ttii!*tt'ii/ ( return _ClaSSIndeX;)
/* class MarkExampleSet */
/* */ /¢
/* This class represents a collection of MarkExamples. It also has space to */ void
/* store an index (user defined), a name, and a representative example for */ set_index(int newlndex)
/* the collection if desired. The user can think of it as an advanced array */ { _classIndex = newlndex;)
/* of MarkExamples. */
/iiiiiitttit!!fiiiiii"ﬁ'iii*iittt'ttiittittttf*tlttiti**ttii*liittttt*ttfﬁili/ //
uint
class MarkExampleSet nexamples() const
{ { return _nexamples;)
int _classlIndex; // index of the class
char *_className; // name of the mark class 7/ returns 1 if empty, 0 otherwise.
uint _nexamples; // actual & examples present short
MarkExample *_repExample; // representative example empty () const
MarkExample *_exampleArray; // array of examples { return !_nexamples;}
uint _size; // size of the example-array
//
/7 HELPER METHODS const char*

class_name() const
{ return _className;)}

uint
size() const
{ return _size;) //
void
void set_class_name (const char *newName);

init_array (uint size)
( _size = size;
_exampleArray = new MarkExample (_size]; 7/ Creates an array of MarkExamples, initializes it with examples

assert (_exampleArray):; 7/ present in the set, and returns a pointer to the array. aAlso
) 7/ sets the input operand to the size of the array.
/7
void MarkExample*
init_name (const char *initName) ; get_all_examples (uint *nexamples) const;
public:
/7 given index, sets the operand *inExample® to the example at that index.
/7 CONSTRUCTOR // Returns the index if its valid, otherwise, returns -1.
// Also acts as the default constructor /7
/7 int
MarkExampleSet (uint nexamples = EXAMPLESET_DEFAULT_NUMEXAMPLES, get_example(MarkExample &inExample, uint index) const;
const MarkExample *initArray = NULL,
int index = -1,
const char *initName = NULL} : /7 given index, returns pointer to the example.
/7 returns NULL upon failure. The returned example can be modified.
1/
174 MEMBERWISE-INITIALIZATION CONSTRUCTOR MarkExample*
1/ called during: initialization by assignment, pass-by-value, get_example(uint index) const:
/7 and return-by-value :

/7
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}:

1/ Appends the new example to the set.

1/ Returns the total # of examples in the set including the new one.
I

uint

add_example(const MarkExample& newExample) ;

//
const MarkExample*
rep_example() const

{ return _repExample;)

//
void
set_rep_example(const MarkExample &newExample) ;

// deallocates space for the old examples, rep-example and class-name.
// also initializes the space for storing new examples.

voiad

cleanup();

//class MarkExampleSet

#endif
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/* MarkInterface.H

/'

/* Description of class MarklInterface

Al

/* Author: Lalit K. Agarwal, Brown University
/* Date May 1994
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MarkInterface.H

#ifndef MARK_INTERFACE_H
#define MARK_INTERFACE_H

#include <Xm/Xm.h>

class MarkInterface:
class MarkClassifier:
class MarkExample;

#include "MarkMisc.H®
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/* struct MarkEvent
/t
/* This structure is passed to the application callback routine when a mark

/* -- made by the user in the widget -- is recognized.
/tiittitt'ttit*iﬁ!ttttiit*l!"tttttttittttttitit!ttttttii*t"tttit*tlttttiiit

typedef struct
{

Widget widget; // widget in which mark was made
Time start_time, end_time; // start and end time of mark

int start_x, start_y; // starting point of mark

int last_x, last_y; // ending point of mark

unsigned int state; // state of other keys/buttons
MarkPoint *path_points; // points in the path of the mark

// user should "delete*® this array after

// being done with it.

unsigned int npoints; // number points in the mark
char *mark_class_name; // unique class-name of the mark
MarkBBox bbox ; // bounding box of the mark

} MarkEvent;
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1

*/
*/
*/
l:l
*
"I
“‘/

*/

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

*/

/* Forward Function Declarations */
/iiitittitiiitit'ttttttiiit'tittitii*'ttitiiiii!iiitiiiit'tiiiiitii"tt!tiiitt/
/7 Any application intending to use the MarkInterface, should call this

77 function before instantjating any objects of type MarkInterface.

/7 This call can be made after user creates the Xt application context in
7/ his application.

extern void MarkAppInitialize (XtAppContext app_context);

// Function to initialize a MarkEvent object

extern void initMark (MarkEvent &mark_event):
/tiitiii'!‘.tttittttﬁﬁtt'tttttti!ttttiliit"ttiiti!l'i"tiiitit!ttttttitittttt/
/* Typedef for Callback Proc v/
/ﬁiiiiiiitiltltt't't"'***ttttiiii'ttittiiiiﬁ"!ttitittl'tttiitittttiti.ttlltﬁ/

/7 Prototype for call back procedure which the user expects to be called
/7 by a MarkInterface object upon recognition of a mark.

typedef void (*MarkCallbackProc) (MarkInterface *mi,

void *user_data,
MarkEvent *rec_mark) ;

VARAAARAAAAR SRR RS AR A S R R A e e A R LAttt ly]

¥
}'
o*
/*
*
*
VAl
/*

class MarkInterface v/

L

This class is used to enhance a Motif widget with Marking-interaction vy
capability. To enable a widget to support marking (or gesture) interaction*/
one instanciates an object of this class and links it up with the widget. */
“hen instanciating this class, one needs to specify the widget it is to */
be linked with, and optionally, a classifier or the file in which it is */
stored. The classifier forms the core of the recognition task. A classifer*/
classifies a given mark into one of the classes it is trained to classify.*/
Classifiers can be created and stored in files using an accompanying */
editor *MarkEditor®. Details about this can be found in file °®MarkEditor.C*/
A MarkInterface object without a classifer would not be able to support */

marking interaction. In addition to the widget and the classifier, one */
also needs to specify a callback procedure -- just like callback routines */
in Motif widgets -- which is called upon recognition of a mark. */
Anyway, here are some of the important functionality supported.by this */
class: */
*/

1) Support marking-based interaction with Motif widgets. */
i) Traps all the marking related mouse+key events from the widget */
from the start of a mark until its end. The mark is then classified */

using the classifier within. */

2) Upon successful recognition of a mark, call the user specified callback*/
routine. The callback routine is passed back i) a pointer to the */
MarkInterface object, the user data -- the user can optionally specify */

a data when registering the callback routine {just like in Motif) -- */
and a pointer to a structure of type MarkEvent. This structure contains*/
all the necessary information about the recognized mark. */

3) Displays the current set of marks recognized by the classifier. This v/
help can be obtained simply by pressing the prescribed sequence of keys*/

in the widget. */
4) Activate and deactivate marking interaction in the widget by pressing */
a key/button sequence. */
5) Activate/deactivate particular marks in a widget with a key/btn seq. */
6) Change the classifier at any time, thus providing the flexibility of */

attaching a completely different set of marks to a widget during run */
time. */

*/

One makes a mark in a widget by using the mouse. A mark is made by v/
pressing the specified mouse button (along with any specified keys), */
draws the shape of the mark in the widget and releases the button. */
By default, the middle mouse button is assigned for the purpose. */
However, the user can change that by specify whatever key/button */
sequence he likes in an *app-defaults® file. To do that, one uses the */
same technique as of specifying a new translation-table for a widget v/

using the "app-defaults® file. In order to let a MarkInterface object use */
the user-specified translations, one must define and set an environment t/
variable "MARKUSERTRANSLATIONS®. It can be set to any integer value. When */
this environment variable is defined, a MarkInterface object will expect */
that the required translations are correctly defined in an "app-defaults® */
file which is present in the right place. By default, an app-defaults file*/
is present in /usr/lib/Xll/app-defaults or /usr/openwin/lib/app-defaults. */

If you want to use a different directory, you must set the XAPPLRESDIR */
environment variable to the absolute path of that directory. The path */
must end with a slash */~*. v/

In addition, there are key/button sequences for activating/deactivating v/
marking interaction in a widget, and also for displaying the mark shapes */

recognized(supported) in a widget. */
*/
The default translation table for these actions is: */



MarkInterface.H Wed May 18 16:33:21 1994 2
/* */
/* <BtnzDown>: btnDownAction () \n\ // starts a mark */
IAd <Btn2Up>: btnUpAction() \ny // end of a mark */
A <Btn2Motion>: btnMotionAction () wny s/ collects pts of mark v/
/* Alt<Key>a: activateAction() Wni / activate marking *
/> Alt<Key>d: deactivateAction() \n\ // deactivate marking r/
/* Alt<Key>h: helpAction() // display marks v/
/' '/
/* To change these default translations, one must use the same action names. */
/* */
/ﬁﬁﬂt*tiltttitittiiittii!tiiiii!Qtiiitttiititii’iitt*itiii’ttiii'titiﬁ'ii*iitt/
class MarkInterface

(

private:

Widget _widget; // Motif widget

MarkCallbackProc _appCallbackProc; // User callback routine
// called upon recognition of
// a mark.
void * _userData; // Optional user data passed

P

// as a parameter to the
// above callback routine.

* classifier; // Classifier to perform
// recognition of user made
// marks in the widget.

MarkClassifier

MarkExample *_curUserExample; // Mark example to be
// classified.

/7 to keep track of whether marking is on or off in the widget.

ééum (MARKING_DEACTIVATED, MARKING_ACTIVATED} _interactionStatus:

ublic:

71/ CONSTRUCTORS

MarkInterface(Widget w, char *classifier_file = NULL):
MarkInterface(Widget w, MarkClassifier *classifier = NULL);

/7
Widget get _widget() const;

7/
const MarkClassifier*
get_classifier() const;

// Allows the developer to set the classifer after instantiating
7/ a MarkInterface object.

/!

void

set_classifier(const MarkClassifier *new_classifier} (:}

void

set_classifier(const char* new_classifier_file) {(:}

/7

MarkCallbackProc

get_callbackProc() const;

// The developer should set the callback proc after instantiating a
/7 MarkInterface object, if he wants MarkInterface to contact the
/7 application when a mark is recognized.

/7 .

void
set_callbackProc (MarkCallbackProc new_callback, void *new_data = NULL):

/7
void *
get_userData() const;

void
set_userData(void *new_data);

/7 Internally used. Called by an action routine at the start of
/7 a mark, during when the mark is made, and at the end of the mark.
7/

void eventHandler (Widget w, XEvent *event):

/7 Method to display the marks recognized by the interface.
//
void displayMarksRecognized():

/7 Method to draw a mark. Used by the method above.
7/
void drawExample (Widget db_w, Drawable db_win, GC db_gc, int example_index):

// Activated marking interaction in the widget.

ééid act ivateMarkingInteraction{():

7/ Deactivates marking interaction in the widget.

ééid deactivateMarkingInteraction():

// To turn on and off a particular mark in the widget.
1/

void toggleRecognitionStatus(const char *mark_name) const;
void toggleRecognitionsStatus(int mark_index) const;

/7 To find out if a particular mark is on or off.

//

int enabled(const char *mark_name) const;

//
int enabled(int mark_index) const;

}; /* end class MarkInterface */

#endif
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/* MarkMisc.H */
/* */
/* Contains some miscellaneocus definitions used throughout the package. *
./'
/* Author: Lalit K. Agarwal, Brown University */
/* Date : May 1554 *J

AALEAR A AR At A LAt a e Rt e e e ettt i iRl

*

#ifndef MISC_H
#define MISC_H

typedef unsigned int uint;

#define NULL 0

AL AL R R R R A e e E e R e ittt ar el

/* struct MarkPoint */
/iiii'*iiiiiii*iiit*ttiiiiﬁﬁ***iiiiiii****iﬁttii*iti*t*ttttiiiit*iiiiﬁttitf**t/

typedef struct _MarkPoint

(
int x, y;
long time;

} MarkPoint;

VARAAAA AR Rttt tst st ittt ettt ittt i sttt iiilsllss]

/* struct MarkBBox .y

AR A SRR Rttt a sttt st al el ittt ittt sttt sttt iisttlsd]

typedef struct _MarkBBox
{

int min_x, min_y:
int max_x, max_y:;
} MarkBBox;

#endif
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/i**ittt********i*i"t”tt*****?ttt****i*i*iittt!*tt***i******tittt!iti*iiiii*/
/* MarkCatalog.C */
/i */
/* Implementation of class MarkCatalog * .
/' i’,‘

/* BAuthor: Lalit K. Agarwal, Brown University B
/* Date : May 1994 R

VAMAEAAAA AR AR AR AL AR Rt AR R AR E e A R el

#include <assert .h>
#include «string.h>
#include <iostream.h>
#include <stdio.h>
#include <stdlib.h>

#include *"MarkCatalog.H"

#define MAX_NAME_LENGTH 100
#define MAX_LINE_LENGTH 100
#define EXAMPLE_MAX_POINTS 1000
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/* Constructor: MarkCatalog(file) */
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MarkCatalog: :MarkCatalog (const char* file)
(
_nclasses = 0; // start fresh
_catalogFile = NULL;
_changed = 0; // 0 means false

0

if (file)
read_catalog(file):

}//end MarkCatalog(file)
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/* Destructor */
/ttt********ﬁ*t*******i*l!!ttt******i**iﬁﬁ"’t'ti*i******t****t**i!!!!!!ti****/
/

MarkCatalog
{

~MarkCatalog()
cleanup(};

} //destructor
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/* name_to_index (name) */
/iii**t***t*ttiitt*****i***ii't"tt*tti****t*******t*tttttQtttt*t*t***tt*ttttt/

int
MarkCatalog: :name_to_index (const char *inName) const
{
if (!inName) (
// cerr << *"Null string to MarkCatalocg::name_to_index* << endl:
return -1;

register short 1i:
for (i = 0; i < _nclasses; i++)
if (strcmp(inName, _classNames[i]})} == NULL) return i;

/7 className not found
return -1;

} //name_to_index(}
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/* example_set (index; */
/*'li!!ﬁ**‘*ittit!**!’it""'*********‘ﬁ*.ll'l****ﬁ*****“""“!****.****!***/

MarkExampleSet *
MarkCatalog: :example_set (uint index)
{

if (index >= _nclasses) return NULL;
return &_exampleSetArray (index];

} //example_set (index)
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/* example_set (MarkExampleSet&, index) */
/tttiii*t*****!*it*t!’!t*ii*tiiiit****t*iti!!liitt****i*****tttkQii**ii******t/
/t
int
MarkCatalog: :example_set (MarkExampleSet& inSet, uint index)
{
if (index »= _nclasses) |{

inSet->set_index(-1};

inSet->set_nexamples(0);

return 0; // num of examples in the set

inSet = _exampleSetArray(index]; // member-wise copy
return (int) inSet->nexamples{);

} //example_set (set, index]}
*/
/******!**i'tt”ﬂ’t*****t!t***!*t**iiiﬁl!!tt**i*ti****tt”t’tt***t*t*****i****/

/* example_set (name) */
/*********iiii'tt!*ti***!**ii"ttttt******t!ttt*****ittt’!!t'**t**ii***tliitii/

MarkExampleSet *
MarkCatalog: :example_set (const char *className)

{
int index = class_index(className) ; .

MarkExampleSet* s = &_exampleSetArray(index];
return s;

} //example_set (name)
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/* rep_examples(num) 'y
/***i’fi*iiiit!!t!tti*ﬁ*!i*it*t’tt!t*iii*t*****tﬁ!””’!****!*iil*****i***iiil/

MarkExample*
MarkCatalog: :rep_examples(int *nexamples) const
{
if (!_nclasses) (
*nexamples = _nclasses;

return NULL;

// array of pointers
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MarkExample *reply = new MarkExample [_nclasses];
MarkExample *ex;

for (register short i = 0; i < _nclasses; i++) (

ex = (MarkExample *) rep_example(i);
if (ex)
replyli) = *ex: // copy example, use overloaded assignment operator
}
*nexamples = _nclasses;

return reply;

} //rep_examples ()

AAAMAAAALAR AL AR AL SRR SRRttt sttt ettt Rl ittt it ittty

/* rep_example{index) */
/‘ti'tttii"iii*ﬁtti***ittii**fi**ttt****ﬁﬁt**i*ﬁtt*ii*tf**iiﬂ****'tﬁi***ﬁt'ii/

const MarkExample*
MarkCatalog: :rep_example(uint index) const

{
if (index >= _nclasses) return NULL;

const MarkExample *ex = _exampleSetArray|[index].rep_example();
return ex;

} //rep_example({index)

/iiii‘tiiiiitiiii*ﬁi**itﬁi*i*iii*t***iiiiiiitiiiiﬁi***ii!tt**iitit***i***t*it*/

/* rep_example (name) */
/i!'ti"i"iiiit'*tﬁfi*i**itt*ii*ittt*tiiti*tttt***ttt****i!it***ittti*i***tti/

const MarkExample*
MarkCatalog: :rep_example(char *name)} const
{
int index = name_to_index(name);
if(index < 0 || index >= _nclasses) return NULL;:

const MarkExample *ex = _exampleSetArray(index).rep_example():
return ex;

} //rep_example(index)

/Qtittt'nntiti'ii**iti*i**ttiiiiitt*,iﬁi***iﬁt'****ﬁtt**t*tt*ttt*i**iii'*tiiﬁi/

/* read_catalog(file) */

VAAAAAAAAASAS LSRR SRSttt Rttt Rttt i it ittt sttt ittt

int
MarkCatalog: :read_catalog(const char* filePath)
{
FILE *fp;
char line[MAX_LINE_LEMGTH] ;
char exampleName (MAX_NAME_LENGTH] ;
char className[MAX_NAME_LENGTH] ;
register int index;
register uint npoints = 0;
register short i;
register char lastExampleType = “\0’;
register int x, y, t, dummy:

MarkPoint p[EXA*="“E_MAX_POIMTS]; // to temporarily store example points

register MarkExample *ex = NULL; // peoints to current example
register MarkExampleSet *exSet = NULL; ,/ points to current exampleSet

if (! (fp = fopen(filePath, *"r")) ) ¢(
cerr << "NULL file name or " << filePath << ®doesn’t exist.® << endl;
return 0;

)
// cout << "started reading * << filePath << endl;

// free all the existing stuff in the catalog
cleanup() ;

_catalogFile = new char [strlen{filePath) + 1)];
strcpy (_catalogFile, filePath);

// read the file, a line at a time
while(1)
{

line[0] = '\O';

fgets (line, MAX_LINE_LENGTH, fp): // read one line from file
switch (1inef0)) // check line contents

{

case '\0’: // when reach EOF

case 'x’': // when encounter a new example

case 'r’: // representative example

if (lastExampleType) // if it’s the 2nd or a later example, save it

(
MarkExample lastExample(npoints, p, exampleName);

if{lastExampleType == ‘r’)
exSet->set_rep_example (lastExample) ;

else if{lastExampleType == ‘X’)
exSet->add_example(lastExample) ;
else

cerr << "bad last example\n":;
)

// EOF
if (limel[0)] == ’'\0") (
fclose (fp);
cout << "Ended reading Catalog: " << filePath << endl;
_changed = 0;
return 1;
)

// START OF A NEW EXAMPLE, also marks the end of the last example
sscanf (line, "%*s %s %s", className, exampleName) ;

index = class_index (className); // assigns a new index if needed

/7 CURRENT EXAMPLE SET (the set to which the example belongs)
exSet = &_exampleSetArray[index];

lastExampleType = line(0];

npoints = 0;: // prepare for the upcoming points
break;
default: // READ A POINT
if (sscanf(line, "%d %d %d %d4", &dummy, &x, &y, &t) != 4}
// cerr << "bad point \n" << line << endl;
break;

)

-~ if (!lastExampleType) {
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cerr << *point without mark-name \n" << line << endl;
fclose(fp);

_changed = 1;
return C;
// exit (1};

}

2/ read the point

pi{npoints) .x = x;

plnpoints}.y = v:

plnpoints++].time = t;

break;
}// switch

}// while

}//end read_filel)
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/* read _catalog()} */
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int
MarkCatalog::read_catalog()
(

return read_catalog(_catalogFile):

}
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/* write_catalog(file) */
/tittttitttt'ttttttttitttttttttiiﬁﬁii"ttttttttttli!tt"tttttttttitttttttitﬁﬁi/

void
MarkCatalog::write_catalog (const char *outFilePath)

(
FILE *fp;

if (!t (fp = fopen{outFilePath, °*w")) ) {(
cerr << "MarkCatalog::write_catalog: *:
cerr << "null file path or can’t open " << outFilePath << endl:
return;
// exit(1);

)

// cout << *started writing catalog * << outFilePath << endl;

register MarkPoint *p;

register MarkExample *ex:

register const MarkExampleSet *exSet;
register uint index, nexample, npoint;
for{index = 0; index < _nclasses; index +4+) // for each exampleSet

(
exSet = &_exampleSetArray({index];

// write the representative example first
if (ex = (MarkExample *)exSet->rep_example()) (
fprintf (fp, "r %s %s\n", exSet->class_name(),
ex->name(} ? ex->name{) : exSet->class_name() );
for (npoint = 0; npoint < ex-»npoints(); npoint++
{ // for each point

p = ex->get_point (npoint) ;

fprintf(fp, "%d %34 %34 %4d\n", 0, p->X, p->Y, p->time);
)
)
g write the rest of the examples in the set
for (nexample = 0; nexample < exSet->nexamples(): nexample++)
(
ex = exSet->get_example(nexample);
if('ex) break:;
fprintf{fp, "X %s %s\n",
exSet ->class_namej}
(ex->name{) ? ex->name() : exSet->class_name()} ):
for (npoint = 0; npoint < ex->npoints(); npoint+4+)
( // for each point
p = ex->get_point (npoint}) ;
fprintf(fp, *%4d %3d %34 %44d\n", 0, p->X, p->y, p->time);
)
)
} //for{index}

fclose(fp):
cout << "Finished writing catalog: * << outFilePath << endl;

// leave status unchanged if catalog written to another file
if (!strcmp(outFilePath, _catalogFile))
_changed = 0;

} //write_catalogl()
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/* add_example(name, example) */
/*Qttttttt!!itl!"‘ttttttt!t!t!tttttttitiﬁﬁﬁﬁttttt!ttittlll"‘itt!tttitttlttti/

void
MarkCatalog::add_example(const char *className, const MarkExample& newExample)

{
if {!className) {(
// cerr << ®catalog::add_example(): null class-name \n* ;

return;
)

int index = class_index (className); // assigns a new index if needed
_exampleSetArray [index] .add_example{newExample) ;
_changed = 1;

) //add_example()
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/* set_rep_example(name, example) */
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void
MarkCatalog: :set_rep_example{const char *className,
const MarkExample &repExample)

{
if (!className) {
// cerr << *catalog::add_example(}: null className\n*® ;

return;
)

int index = class_index (className): // assigns a new index if needed

_exampleSetArray [index] .set_rep_example(repExample) ;
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_changed = 1;

} //set_rep example(}
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/* class_index (name} */
/lil’ttitttlﬁ‘t*ti’ttti!t***ﬁtittl‘tii*tii*ﬁitttl!iititi!iiiiiiﬁ.iiitittii*it*t/

int MarkCatalog::class_index (const char *newName)
{
if (!newName) (
// cerr << "Null string to MarkCatalog::class_index” << endl:
return -1;
)

for (register short i = 0; i < _nclasses; i++)
if (strcmp(newName, _classNames{i)}) == NULL) return i;

/7 if ®*newName" is indeed new, insert it
set_class_name (newName, _nclasses);

// give the set a name and index
_exampleSetArray{ _nclasses] .set_class_name (newName) ;

_exampleSetArray[_nclasses] .set_index(_nclasses);
_changed = 1;
return _nclasses++;

} //class_index(}

/ttttlllttltlt!*t*tttt'*tttt*tttttflttitttttt!tt**ittﬁittttlttttti!***ti**ttt*/

/* set_class_name */
/ii*’*ttttltttt*titi*tttifﬁttt**it*iitt*iﬁtit*l!‘ti*ttt**ﬁtttii‘t*iittiii*iii*/

void
MarkCatalog: :set_class_name (const char *newName, uint index)
(
delete _classNames[index] ;
_classNames[index) = NULL:
if (newName) (
_classNames{index] = new char [strlen(newName) + 1];
strcpy {_classNames[index), newName);
)
_changed = 1;

} //set_class_name()

/i!!tlt!ttttQitiitttttiiitﬁ!!*til!ittitit*ﬁtttt'iittt!!!tti*ttlii***iii***iii*/

/* cleanup */
/*tt!ttttittQtf****ltt*ttt!t**i*tttt‘ttttt!tt*iiittii*tttt*titii!tiiiiiﬁ‘ti*it/

void
MarkCatalog: :cleanup(}

{
delete _catalogFile; _catalogFile = NULL;

for {register int i = 0; i < _nclasses; ++i} (
_exampleSetArray(i].cleanup():
delete _classtames(i); _classNames([i) = NULL:

)

_nclasses = 0;
_changed = 0;

} // cleanup({)

SRRk Rk Rk K R K F R AR R R Ak T NI A A A R A AR AR AR AR KA AR A A KA R A KRR AN KRN R I I A AR Ak k)

/* class_names () */
/itttiiiiiittiii*itti*itt*lﬁti*iiti*iitiif*ﬁ****lt**i*tt***t**i*t***i*tt**i**i/

const char**
MarkCatalog::class_names{} const
{

return _classNames;

Vasi AL AR AR AR SR ASER SRR s ARt iRttt sttt et sttt it i ittt st il

/* set_file_name{) */
/ttt***tt*ttt**ktt*t***k*ttttt**ttt**ii****t***tttt***ttk*tttttttt*tttit**tkkl/

void
MarkCatalog:: set_file_name{const char *new_name)
{
if{tnew_name) return;
delete _catalogFile:;
_catalogFile = new char [strlen(new_name) + 1];
strcpy {_catalogFile, new_name):;

[ A R kR A Rk K R A Rk Rk A N R Rk AR ARk kAR A AR A A A R I A A IR A I A Rk Ak ke kt ok ki ki k k)

/* remove_class() */
/tiittttttittt!ttttttttttt*ttttttittiitttttttt*ttttitttktttttttt*tttttttttt**k/

int
MarkCatalog: :remove_class(const char *className)
{

// make sure className is valid

if (!className) return 0;

int index = name_to_index(className) ;

if (index < 0) return 0;

// cleanup the MarkExampleSet for the class to be removed
// copy the last Set into this slot if this is not the last slot

_exampleSetArray [index] .cleanup():
delete _classNames([index]); _classNames[index] = NULL;

int lastSlot = _nclasses - 1;
// copy set in the last slot into this one
if {(index < lastSlot) {
_exampleSetArray[index] = _exampleSetArray{lastSlot]:

_classNames[index] = new char [strlen(_classNames[lastSlot]) + 1];
strcpy (_classNames[index], _classNames[lastSlot]});

delete _classNames{lastSlot]: _classNames[lastSlot] = NULL;
_exampleSetArray (lastSlot] .cleanup() ;
}

_nclasses--;
~—changed = 1;
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return 1;

} // remove_class

~
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/iiii**itt*ﬁﬁ*t**tﬁt***itt****ttt*it**t*iﬂt***itt***itfﬁttiti*iiiti**ﬁl!t**t*t/
/* MarkClassifier.C */
/* */
/* Methods for class MarkClassifier */
/t t/
/* Author: Lalit K. Agarwal, Brown University */
/* Date : May 1994 */

/iiititittt‘iﬁttttt**ii'tt**iti***tiiitttt*illiii*ittt*i*il*itﬁllliﬁti*l*it*!t;

#include <string.h>
#include <math.h>

#include °"MarkExampleSet.H"
#include *"MarkClassifier.H"
#include *MarkCatalog.H"

#define EPS (1.0e-4)

tdefine MAX_NAME_LENGTH 100
#define MAX_LINE_LENGTH 100
#define EXAMPLE_MAX_POINTS 1000

VARAAREAAAARAR LR AL SRRt Rt i n ittt ittt ARttt sttt it Ll Es ]

/* MarkClassifier:constructor */
/iiii*t*tttttttttttttttttttttltttttiltttti*tttititt*itttttittttittftttttitit'i/

MarkClassifier::MarkClassifier (const char *file)
{

_fileName = NULL;

_8c = sNewClassifier();

_sc->cnst = NULL;

_sc->invavgcov = NULL;

_changed = 0:

for (register short i = 0; i < CLASSIFIER MAXCLASSES; ++i) {
_classNames[i] = NULL:
_classStatus[i] = RECOG_DISABLED;

)

if (file)
read_classifier(file);

//constructor

/tiittii!tti'ttiii*i'it***itt**t**tt*t'i**iitt***ttittt*ii**t'it*itttttit*tti!/

/* destructor */
/itiit*ttﬁﬁ*tit**tttﬁ*ﬁlttt*ttt‘**tﬁ*tit*it**ﬁ*'i**ittt***tt*iﬁti***tttl**i*li/

MarkClassifier::~MarkClassifier ()

{
cleanup():

} //destructor ()}

SRR R R R Rk A R A R R R A AR I A A A A AR I AR KA IR A A kKRR A AR Rk Sk

/* read_classifier{) */
/*Itt*!tt!*!lt!ifi*!ttiiit”ttiii*t”!ii**ttti!*’i**i’ift*!fﬁfii!ttt***f**!t't/

int
MarkClassifier::read _classifier(const char *infile)
{

if('infile) re~n 0;

FILE *fp;

if (!{fp = fopen(infile, "r*))) {
cerr << "read_classifier: couldn’t open file: " << infile << endl:
return 0;

R free all the existing stuff in the classifier
cleanup(}:

_fileName = new char ([strlen(infile) + 1];
strcpy (_fileName, infile);

_sc = sRead{fp);

int nrows = NROWS(_sc->invavgcov);
int ncols = NCOLS(_sc->invavgcov):
_sc->nfeatures = nrows;

for (int i = 0: i < _sc-»nclasses; ++i) {
_classNames(i] = new char [strlen{_sc->classdopeli]->name) + 1];
strcpy {_classNames(i], _sc->classdopefi]->namej;
_classStatus[i}l = RECOG_ENABLED;

)

#define NEW_CLASSIFIER_READ_FORMAT
#ifdef NEW_CLASSIFIER_READ_FORMAT

// READ THE nexamples USED PER CLASS TO TRAIN THE CLASSIFIER

Vector v = InputVector(fp):

register int c:

for (¢ = 0; c < _sc-»>nclasses; ++c)
_sc->classdope(c]->nexamples = v][c];

// READ IN sumcov matrix FOR EACH CLASS
for (¢ = 0; ¢ < _sc->nclasses; ++c)
_sc->classdopelc]->sumcov = InputMatrix{fp):

#endif
// READ THE REPRESENTATIVE EXAMPLES, IF ANY

char line(MAX_LINE_LENGTH] ;

char className[MAX_NAME_LENGTH] ;
register int x, y:

register int npoints = 0;

int ix;

MarkPoint p(EXAMPLE_MAX_POINTS] ;
register MarkExample *rep = NULL:

while (1)
{
line(0]) = *\0’;
fgets (line, MAX_LINE_LENGTH, fp}: // read one line from file
switch {line{0]) // check line contents
{
case '\0’: // when reach EOF
case ‘r’: // representative example
if (rep) (

MarkExample lastExample(npoints, p, className);
*rep = lastExample;
)
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// EOF
if (line(0] == *\0") ({
fclose (fp);
printf (".n Finished reading classifier (%s).n", infile);
_changed = 0;
return 1;
)

Y START OF A MEW EXAMPLE, also marks the end of the last example
sscanf (line, "%*s %s", className);
ix = index (className):

if (ix < 0) (
printf{®"read_classifier(): unknown rep-example?\n");
fclose(fp):
_changed = 1;
return 0;
)
rep = &_repExamples([ix];
npoints = 0;

break;
default: // READ A POINT
if (sscanf(line, "%d %4d", &x, &y) != 2) {
// cerr << "bad point \n" << line << endl;
break;
}
if (trep) (.
cerr << "read_classifier(): point without a rep-example \n" << line << endl;
fclose(fp):
_changed = 1;
return 0:

}

/7 read the point
plnpoints] .x = x;
plnpoints] .y = y;
plnpoints++].time = 0;

break;
}// switch
}// while

} //read_classifier()

VARAAASAAASEL RS ALERE LR ERR A0SRttt iRttt it ittt ittt sttt

/* write_classifier() */
/ttttttttttttlltllltlllttttttlltlttllttlttttttttttttttttttllltlllllltl**lll*tl/

void
MarkClassifier::write_classifier(const char *outfile)
{
if(loutfile || !_sc) return;
if (!_sc->nclasses) {
cerr << "Empty Classifier! Nothing written." << endl;
return;
}

FILE *fp:
if (! (fp = fopen(outfile, *w"))) {

cerr << "Couldn’t open file:" << outfile << endl;
return;

)

s CHECK FOP ANY null vectors/matrices BEFOPE WRITING
1/ This situation occurs when one tries to save a new classifier
F after adding examples to it and without training it.

int save_before_train = 0;

/ The following code just creates dummy zero vector/matrices

it {_sc->cnst, _sc->w, _sc->invavgcov)

/7 (if the classifier being saved is untrained) for the *sWrite()*" call.
if (!_sc->»cnst) {

save_before_train = 1;
_sc->cnst = NewVector{_sc->nclasses) ;
ZeroVector (_sc->cnst});
}
if (!'_sc->w} {
_sc->w = (Vector *) malloc(_sc-»>nclasses * sizeof(Vector)):
for (int c = 0; c < _sc->nclasses; ++c) (
_sc->w(c}] = NewVector(_sc->nfeatures);
ZeroVector (_sc->w(c]};
}
}
if (!_sc-»invavgcov) {
_sc->invavgcov = NewMatrix(_sc->nfeatures, _sc->nfeatures);
ZeroMatrix(_sc->invavgcov} ;
)

sWrite(fp, _sc);

if (save_before_train) (
FreeVector{_sc->cnst) ;
. FreeMatrix{_sc->invavgcov) ;
for (int ¢ = 0; c < _sc->nclasses; ++c)
if(_sc->w && _sc->w[c]) FreeVector(_sc->w(c]);
if (_sc->w) free(_sc->w);
cerr << "Classifier: " << outfile << " saved without training!® << endl;

)

#define NEW_CLASSIFIER_WRITE_FORMAT
#ifdef NEW_CLASSIFIER_WRITE_FORMAT

// WRITE THE num-examples FOR EACH CLASS

register int c;
register sClassDope scd;

Vector v = NewVector(_sc->nclasses);
ZeroVector (v):
for (¢ = 0; ¢ < _sc->nclasses; ++c) {
scd = _sc->classdopelcl}:
v([c] = scd->nexamples;
}
OutputVector (fp, v):
// PrintVector (v, "nexamples = *);
FreeVector (v) ;

// WPITE THE sumcov matrix FOR EACH CLASS
for (c = 0; c < _sc->nclasses; ++c) (
scd = _sc-»classdopeic]:

OutputMatrix(fp, scd->sumcov);
)

#endif
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/1 WRITE THE REP-EXAMPLES NOW
MarkExample *rep;

MarkPoint *p:

int nc, np;

for (nc = 0; nc < _sc->nclasses: ++nc)
{
// write example only if non-empty
rep = &_repExamples(nc];
if(!rep->empty())
{
fprintf(fp, "r %s\n*, _sc->classdope[nc]->name};
for (np = 0; np < rep->npoints(); ++np) (
p = rep-»get_point {np) ;
fprintf(fp, "%3d %3d\n*", p->X, D->Y)}:
}

}
fclose (fp):
printf (*finished writing classifier (%s)\n", outfile);

// leave status unchanged if catalog written to another file
if (!strcmp(outfile, _fileName)]
_changed = 0:

} //write_classifier()

VARAAARES AR SRR SRRttt Rttt ns Rl iRttt Rat ot it st el i it s

/* add_example(} */
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void
MarkClassifier::add_example({const char *className,
const MarkExample &newExample)
{
Vector y:

vy = example_to_fv(newExample};

int ix = index{className);
sAddExample{_sc, (char *)className, y);

7/ add class-name to the list if it is a new one
if {(ix < 0) (
int i = _sc-»nclasses - 1;

// a new class is always added at the end
sClassDope scd = _sc->classdope(i]:
_classNames[i) = new char [strlen{scd->name) + 1];
strcpy {_classNames[i}, scd->name);
_classStatus[i] = RECOG_ENABLED;

}

_changed = 1;
} //add_example()}

IR R R A A AR I R A A R R R A R A R A A R AR AR AR AR R AR AR I AR RN AR AR IR IR kAR R AR ARk )

/* add_examples(} */

R R A R A R AR A A R R Rk A A R A A A AR R R RN R R R R A AR AR I R AR AR AR AN Rk

—

void
MarkClassifier::add_examples{const char *classNames{), int nclasses,
MarkCatalog *catalog)
(
if (!catalog 11 !classNames) return;

register int i, j:

register MarkExampleSet *exs;
MarkExample ex;

unsigned int nexamples:

for {i = 0; 1 < nclasses; ++i}

{
exs = catalog->example_set (classNames([i]):
if (!exs) continue;

// add all the examples in the set to the classifier
nexamples = exs->nexamples();

for (j = 0; j < nexamples; ++j)
if ( (exs->get_example(ex, j)) == j)
add_example(classNames[i], ex);
)
train():
} // add_examples()
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/* remove_class() */
/iﬁtttti*tt**ltt*l!tt!!lit*t*tt!iit*!ttﬁti!tttttt**ttttltttt**!t**tttt**ti*ii!/

int
MarkClassifier::remove_class{const char *className)
{

if (!className || !_sc->nclasses} return 0;

int ix = index{className):
if (ix < 0) return 0;

int lastSlot = _sc->nclasses - 1;

// CLEAN UP THIS SLOT ‘
delete _classNames([ix]); _classNames[ix} = NULL;
_repExamples [ix] .cleanup(};

_classStatus(ix] = RECOG_DISABLED;

sClassDope scd = _sc->classdopel(ix];

if {scd){(
if (scd->name) free(scd->name):
if (scd->sumcov} FreeMatrix(scd->sumcov);
if (scd-»average) FreeVector (scd->average);
free(scd}:
_sc->classdope[ix] = NULL;

}

/7 copy stuff from last slot if they\‘re not same

if (ix < lastSlot)

{
_sc->classdope[ix] = _sc->classdope[lastSlot];
_sc->classdope(lastSlot} = NULL;
_sc->classdope [ix] ->number = ix;

_classNames[ix] = _classNames[lastSlot];
_classNames(lastSlot) = NULL;
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_repExamples(ix) = _repExamples{lastSlot];
_repExamples[lastSlot] .cleanup() :

_classStatus[ix] = _classStatus{lastSlot];
_classStatus(lastSlot]) = PECCOG_DISABLED;
}

_sc->nclasses--;
train():
_changed = 1;

return 1:

} // remove_class()
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/* set_rep_example() */
l/‘lt""i’i!t*i*t!!!!i*itlll't**t!!!!*lt'tt!!!t!!!*ttﬁ*!!!!t!!ﬁit!t!!!!tttl!tl!t/

voiad
MarkClassifier::set_rep_example (const char *className,
const MarkExample &example)

{
int ix = index(className);

// add rep_example only if class already exists
if (ix >= 0) {
_repExamples([ix] = example;
_repExamples[ix} .set_example_name(className) ;
_changed = 1;
}

} //set_rep_examplel()
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/* rep_examples(} */
/iitﬁﬁiititiiii!*ittttitttttt*tt*t!t!ttitttttttttt*ﬁtttttt*tttil*ttt!tttttttt!/

const MarkExample*
MarkClassifier::rep_examples (int *num)
{
if (!_sc->nclasses) {
*num = 0;
return NULL;
/* MarkExample *rep_array = new MarkExample[_nclasses];

register short i;

for (i = 0; i < _nclasses; i++)
rep_array{i] = _repExamples[i]

*/

*num = _sc->nclasses;
return _repExamples;

} //rep_examples()

VARAAAAAARE SRR ARARRARARE AR SRR SAR SRR Rl ottt st st R ettt il )

/* rep_example () */

o~
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const MarkExample*
MarkZlassifier::rep_example {(const char *classNamej
(

if (!classHame) return NULL;

int ix = index{className) ;

if (ix < 0} return HULL;

MarkExample *ex = &_repExamples{ix];
return ex;

} //rep_example()

SR AR R R R AR R R R R R R R A R Rk A AR R AR R R AR R AR IR A A AR XA AR RN RN/

/* rep_example() */
/**!*!1’ti!il**l*ﬁ!ltl*i*!*l*ﬁ*ﬁ't*t*l*!i"l'!ﬁ*t*t!!!!Itttﬁtntt*i‘ttttttttlﬁ!/

const MarkExample*

MarkClassifier::rep_example {int c¢lass_index)

{
if{!_sc->nclasses || {(class_index >»= _sc->nclasses)) return NULL;
MarkExample *ex = &_repExamples{class_index];

return ex;

} // rep_example()

VARAAAA LSS RS R AR AR ALttt AlE ARttt itl sttt

/* classify_examples() */
/itlt!!tttﬁl*!!it*t***iiii*!it*tl***!itttttttttttiﬁt*tt!*i!itt'tﬁ'tttttt*l*tll/

void
MarkClassifier::classify_examples{char *classNames{], int nclasses,
MarkCatalog *catalog)
{
if (!catalog || !'classNames) return;
if ('_sc || !'_sc-»nclasses) return;

if {1_sc->w) { .
cerr << "Classifier (" << _fileName << "} untrained." << endl;
return;

}

register int i, 3j;

register MarkExampleSet *exs;
MarkExample ex;

unsigned int nexamples;

for (i = 0; 1 < nclasses; ++i)

{
exs = catalog->example_set (classNames{i]);
if (!exs) continue;

// classify all the examples in the set
nexamples = exs->nexamples() ;

for (j = 0; j < nexamples;: ++j)
if ( (exs->get_example(ex, j)) == Jj) (
Vector fv = example_to_fv{ex);
const char *className = classify_ fv(fv);
if (className)
printf(*"%s\n*, className);
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)
)

} // classify_examples ()

[ R R R R R kR A AR Rk A A A AR A A AN R R RN A A A R A AR A RN AR A A RN RR IR AR AN IR AR [

/* classify_example()

VARRAREARSE RS AR ARt R R Rttt ottt ittt iRttt sl

*

const char *
MarkClassifier::classify_example(const MarkExample* ex_to_classify) const
{

if('ex_to_classify) return NULL;

if (!_sc |1 ‘_sc->nclasses] return NULL;

if (!'_sc->w) {
cerr << "Classifier (®" << _fileName << *) untrained." << endl;
return NULL:

}

Vector fv = example_to_fv(*ex_to_classify);
const char *className = classify_fv(fv);
if (!className) return NULL;

// CHECK IF THE RECOGNIZED CLASS IS DISABLED
int ix = index(className):;
if (_classStatus([ix] == RECOG_DISABLED} return NULL;

// char *name = new char (strlen{className) + 1);
// strcpy(name, className) ;
return className;

} // classify_example()

VAR AR AR R AR AL R AR Rttt Rl Rt iR el Rttt e

/* classify fv() */

VARAASE AR AR SR AR RS RSt Rtt Rt Rl sttt ittt ittt s iRl it st

const char*
MarkClassifier::classify_fv(Vector fv) const
{
double ap, dp:
const char *className = classify_fv(fv, &ap, &dp);
if (className) printf("%s, prob = %f, dist = %f\n", className, ap, dp):

// reject far-off or ambiguous examples
if (dp <= MAHALANOBISDIST THRESHOLD)
return className;
else
return NULL;

Y // classify_ fv{)
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/* classify_fv{) */
/txttt!lttttttttt*tltt*ttttt*tt**ttttl*ttittt**ttttttt**tilttttittt*lttltttttlj

const char*
MarkClassifier::classify_fv(Vector fv, double *ap, double *dp) const
{

if (!_sc |] !_sc->nclasses} return NULL;

sClassDope scd = sClassifyAD(_sc, fv, ap, dp}:
if (scd && scd-=name)

return scd->name;
else
return NULL;

} // classify_fv
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/* train() */
/ﬁt‘***i**t'ﬁ!t!*ﬁtlt**ttff*!f!!!'ﬁ!i****!tt!!**t*!iﬁttttiiitt*li!*tﬁ!t*ti"'tt*/

void
MarkClassifier::train{()
{
if(_sc && _sc->nclasses)
{
// free existing "_sc->w, _sc-»cnst and _sc->invavgcov*
// because they will be newly allocated in sDoneidding() anyway.

/*
if {_sc->cnst) FreeVector{_sc-»cnst);
if (_sc-sinvavgcov) FreeMatrix(_sc->invavgcov):
for (int ¢ = 0; ¢ < _sc->nclasses; ++C)
if{_sc->w && _sc->wic]) FreeVector(_sc->w([c]);
if (_sc->w) free(_sc->w);
*/
sDoneAdding(_sc) ;
_changed = 1;
}

} //train()
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/* index() */
/tti"*ttitttttt*ttlt'ttttttttttt*ttftt*tiitttt*ittttt*ttiittttt!tttiti***tt*t/

int
MarkClassifier::index (const char *className) const
{

if (!_sc) return -1;

int _nclasses = _sc->nclasses;

if {'className || !_nclasses) {

return ~1;
}

register short i;

for (i = 0; i < _nclasses; i++)
if (!strcmp(_sc->classdope(i)->name, className)) return i;

return -1;

-~

//index ()

/ttttiiitttttttttttitiiittttiiit**tt**ﬁtt***ili***iﬂﬂ***‘******t*iiitittttttiﬁ/

/* example_to_fv{() */
/tttttttitttttttttt*itt*!*ttt*ii*ttttti*ttttttii*i**i!tt*ii*tttlltttti*t***iii/

Vector
MarkClassifier::example_to_fv (const MarkExample &ex) const
{
register uint i;
~-vegister uint npoints;
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register int x, y:

register long time;

register MarkPoint *mp;

Vector fv;
static FV fvInfo;
if (!'fvinfo} fvInfo = FvAlloc();:

FvIinit (fvinfo):
npoints = ex.npoints(}:

for (i = 0; i < npoints; i++) {
mp = exX.get_point (i) ;
if (mp) {
X = mMp->X, Y = mp->Y, time = mp->time;
FvAddPoint (fvInfo, X, y, time);

fv = FvCalc(fvInfo); // calculate the feature-vector
// PrintVector(fv, ex.name()):
return fv;

} //example_to_fv{)
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/* cleanup */
/ii‘tttttitttititititititttttttttttttttiiiiiiiiit*ﬁﬁtttttittttttttttttttttttti/

void
MarkClassifier::cleanup()

{
delete _fileName; _fileName = NULL;

if (_sc) {

for (short 1 = 0; i < _sc->nclasses; ++1i} (
delete _classNames{i]); _classNames[i] = NULL;
_classStatus (i)} = RECOG_DISABLED;
_repExamples(i] .cleanup():

}

sFreeClassifier(_sc):

_sc = sNewClassifier();

_sc->cnst = NULL;

_sc->invavgcov = NULL;

_changed = 0

} //cleanup()
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/* class_names () */
/iiiﬁlﬁﬁﬁﬁtttttiiitiiiiiiitiiiii’*’!tttt"!!iﬁiiiiii*ﬁttttiiittiﬁittﬁttﬁtttill/

const char **
MarkClassifier::class_names{) const

(
return _classNames;
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/* set_file_name(} Y
/tiitttttttiittttttittttii*ttttitiiiitititttlllllﬁﬁiitttti****************iiii/

void
MarkClassifier::set_file name(const char *new_name)
{
if(!new_name) return:
delete _fileName;
_fileHMame = new char [strlen(new_name) + 1];
strcpy (_fileName, new_name) ;

AR AR AR AR Ak A AR A R R R R R R AR A AR AR R R R AT I A A KA A A AR R KA Rk Ak kk kR Rk )

/* toggle_recognition_status (index) */
ltiiiitiiittttttttl!ttiittiiiiitiitti*lllﬁﬁﬁﬁttttttttt*tttttt*iiiiiiliittttttt/

void
MarkClassifier::toggle_recognition_status(int class_index)
(
if (class_index < 0 || class_index >= _sc->nclasses)
return;
if (_classStatus[class_index] == RECOG_ENABLED)
_classStatus(class_index] = RECOG_DISABLED:
else
_classStatus([class_index] = RECOG_ENABLED;
)

VALLASE AR ARSI S SRSttt i s it e Rttt Rt it iRl sttt sl el

/* toggle_recognition_status(class_name) */
/ttttttitttlltliti!itttﬁittitttttiiit*t*i*iitittittttttitiiﬁtiﬁﬁ*ﬁﬁﬁititi*****/

void
MarkClassifier::toggle_recognition_status(const char *className)
{

toggle_recognition_status(index(className) ) :
}

[ R R R R R A Kk A A AR A A I R AR A AR AR R I A A AR AR AR KA I AR IR AR KA AKX R A AN R I KA AN AR Kk k )

/* enabled{class_index) */
/tiitttittttiiiiitititltﬁitlﬁﬁititiititiitiitttttitittll*titttttttt****i**i*ii/

RecogStatus
MarkClassifier::enabled(int class_index) const
{

if (class_index < 0 || class_index >= _sc->nclasses)

return RECOG_DISABLED;

return _classStatus({class_index];

SRR ARk A A N AR b R A A AR A I AR XXX IR ARSI I ARk ANk kk ke ke kb k k)

/* enabled(class_index) 1Y
/ttiittiiiiiiiiilllﬁﬁﬁﬁiitttt*itiittttititittttllllttttti'tt*i**i**ii**iii*iit/

RecogStatus
MarkClassifier::enabled(const char *class_name} const
(

return enabled(index(class_name));
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/tiitt*****i*ii*ittiiiiiii***ii******itt””t’!*tiiiitii*itttitiiiiiiiittititi/ static Void

/* MarkEditor.cC */ handle_cat_saveAll (Widget, XtPointer, void*);

i *

:* methods for class MarkEditor * void

o* * handle_cat_save_list (YWidget w, XtPointer client_data, void *cb);
/* Author: Lalit K. Agarwal, Brown University *,

-* Date : HMay 1994 * static void
',tt*iiiiiiiii‘i*it!***i*t*iiiiiiiii*i***i*i**iitttt!iiiii**it****tti!!iiii*iii handle Cat save as(l'.'lidget’ XtPOinteI‘, \’Oid')f

static void

#include "MarkEditor.H" handle_cat_close(Widget, XtPointer, void*);
tinclude <X11/Intrinsic.h> /* Intrinsics Definitions */ void
#include <X11,Stringbefs.h> /* Standard Name-String definitions */ handle_cat_close_list (Widget w, XtPointer client_data, void *cb);

#include <Xm/Xm.h>

tinclude <Xm/MainW.h> // RECOGNIZER file menu

tinclude <Xm/DrawingA.h>

tinclude <Xm/Label.h> static void

#include <Xm/PushBG.h> handle_rec_new(Widget, XtPointer, void*);
tinclude <Xm/PushB.h>

#include <Xm/CascadeBG.h> static void

#include <Xm/CascadeB.h> handle_rec_openi{Widget, XtPointer, void*);
tinclude <Xm/RowColumn.h>

tinclude <Xm/SeparatoG.h> static void

tinclude <Xm/Separator.h> handle_rec_save(Widget, XtPointer, void*);
tinclude <Xm/List.h>

#include <Xm/Form.h> static void

tinclude <Xm/Text.h> handle_rec_saveAll (Widget, XtPointer, void*);
#include <Xm/SelectioB.h>

tinclude <Xm/PanedW.h> void

#include <Xm/DialogS.h> handle_rec_save_list (Widget w, XtPointer client_data, void *cb);
#include <Xm/MessageB.h>

#include «<Xm/ScrolledW.h> static void

handle_rec_save_as (Widget, XtPointer, void*):
tinclude <stdio.h>

tinclude <stdlib.h> static void
#include <string.h> handle_rec_close (Widget, XtPointer, void*);
#include <iostream.h>
void
#define ASTERIX_TERMINATION * ** handle_rec_close_list (Widget w, XtPointer client_data, void *cb):

XmStringCharSet charset = XmSTRING_DEFAULT_CHARSET;
static void

#define NAME_START_X 10 handle_quit (Widget, XtPointer, void*);

#define NAME_START.Y 10 -

tdefine MAXLINE 100 static void

#define KEYCODE_D 86 quit_save_callback (Widget, XtPointer client_data, void *):
/tttfii**fitttiﬂii*tiiiti*iii*iﬁﬁﬁittttt*iiitiiiiitiltiiiti"'**** Static void

* FORWARD DECLARATIONS FOR quit_exit_callback (Widget, XtPointer client_data, void *):
* CALLBACKS

R R R EL Y
/rx*x*xxx%+ Cgllbacks for ®Edit" menu ****xxxxx,

/*****x% Callbacks for "File® menu *****x*x+/
// CATALOG edit menu

// CATALOG file menu
static void

static void handle_cat_selectCatList (Widget, XtPointer, void*):

handle_cat_open(Widget, XtPointer, void*};
static void

static void handle_cat_showMarkExamples(Widget, XtPointer, void*);

handle_cat_new(Widget, XtPointer, void*);
static void

static void handle_cat_addMarkExample(Widget, XtPointer, void*}:

handle_cat_save(Widget, XtPointer, void*}:
static void
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handle_cat_set RepExample(Widget, XtPointer, void*}:

static void
handle_cat_removeClass{Widget, XtPointer, void*);

// CLASSIFIEPR edit menu

static void
handle_rec_selectRecList (Widget, XtPointer, void*);

static void
handle_rec_set RepExample (Widget, XtPointer, void*);

static void
handle_rec_addMarks(Widget, XtPointer, void*};

static void
handle_rec_drawAddMarks(Widget, XtPointer, void*);

static void
handle_rec_removeClass (Widget, XtPointer, void*):

static veoid
handle_rec_train(Widget, XtPointer, void*);

static void

handle_rec_classifyExamples (Widget, XtPointer, void*);

/***x*xx%* Ca]llbacks for *"Help® menu *****xxx%,
static void
handle_help(Widget, XtPointer, void*);

/¥***%x%x Callback for Drawing Area *****x«*x/
static void
handle_da_callback (Widget, XtPointer, void*):

statit void
handle_list (Widget, XtPointer, void*);

/**¥*xx%xx Ca]llbacks from PromptDialogs ****x*+/

static void

open_catalog_ok_callback (Widget prompt_w, XtPointer client_data,
XmSelectionBoxCallbackStruct *cbs);

static void

new_catalog_ok_callback (Widget prompt_w, XtPointer client_data,
XmSelect ionBoxCallbackStruct *cbs);

static void

save_catalog_ok_callback (ilidget prompt_w, XtPointer client_data,
XmSelectionBoxCallbackStruct *cbs);

static void

open_classifier_ok_callback (Widget prompt_w, XtPointer client_data,
XmSelectionBoxCallbackStruct

static void

new_classifier_ok_callback (Widget prompt_w, XtPointer client_data,
XmSelectionBoxCallbackStruct *cbs);

static void

save_classifier.~'- callback (Widget prompt_w, XtPointer client_data,

Wed May 18 16:55:18 1994

¥mSelect ionBoxCallbackStruct *cbs);

static void

prompt _get_classMName_ok_callback (Widget prompt_w, XtPointer client_data,
XmSelect ionBoxCallbackStruct *cbs);

static void

cat_selection_callback {Widget, XtPointer client_data ,

static void

rec_selection_callback (Widget, XtPointer client_data ,

static void
file_cancel_callback (Widget w, XtPointer, void *):

static void

cat_addNewClass_callback {(Widget, XtPointer client_data

static void

rec_addNewClass_callback (Widget, XtPointer client_data

// MISC. FUNCTIONS

Widget
get_top_shell (Widget w);

void
destroy_shell (Widget w, void *shell, void *);

void *cb);

void *cb):

., vold *cbhs});

, void *cbs):

/iit***iitli*****ttﬁﬁt*****itt**i*itt*it*liii***t*t*i*ﬁt****itit*

* INITIALIZATION OF
* PULL-DOWN MENUs’ Data Structures
*

LAAAE RS AR SRR A R et R LRl

/* initialize file-menu-items array */

static MarkMenulItem file_menu_items{]) = {

{ "Catalog*, \O7, "y "t

{ *Sep", N .., .,

{ "oOpen*, o', "Ctrl<Key>0", *Ctrl+0O*",
t_open },

{ *New", N, ., .,
t_new ),

{ *Save", s, "Ctrl<Key>s", *Ctrl+S*,
t_save },

{ “Save all-", \O", ", ",
t_savedll )},

{ "save As", ‘N0, M, ",
t_save_as ),

{ "Close", ‘c’, "Ctrl<Key>C", *"CtrlsC",
t_close ),

{ "Sep", O, ", ",

{ "Classifier", ‘\0’, b "t

{ "sep*, N ., .,

( "New *, '\O', "Ctrl<Key>N", *Ctrl+N",
c_new },

{ "Open*, 'L, *Ctrl<Key>L", *"Ctrl+L",
c_open )},

{ *"Save", i, “Ctrl<Key>W", "CtrlswWe,
c_save )},

( "Save All", N0, .. .,
c_saveall },
- * *"Save As", ‘\O", ", -,

&xmLabelWidgetClass,
&xmSeparatorGadgetClass,
&xmPushButtonGadgetClass,
&xmPushBut tonGadgetClass,
&xmPushBut tonGadgetClass,
&xmPushButtonGadgetClass,
&xmPushButtonGadgetClass,
&xmPushBut tonGadgetClass,
&xmSeparatorGadgetClass,
&xmLabelWidgetClass,
&xmSeparatorGadgetClass,
&xmPushButtonGadgetClass,
&xmPushBut tonGadgetClass,
&xmPushBut tonGadgetClass,

&xmPushBut tonGadgetClass,

&xmPushBut tonGadget~? ass,

NULL},
NULL},
handle_ca
handle_ca
handle_ca
handle_ca
handle_ca
handle_ca
NULL),
NULL},
NULL},
handle_re
handle_re
handle_re

handle_re

handle_re
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c_save_as )}, create_workArea{);
{ "Close", 'pr, *Ctrl<Key>b", “Ctrl+D*, &xmPushBut tonGadgetClass, handle_r
ec_close }, /7 catalog = &_catalogs(0];
{ "Sep*, a0, -, =", &xmSeparatorGadgetClass, HNULL}, !+ classifier = & classifiers(0];
{ "Quit*", g, "Ctrl<Key>Q", “Ctrl+Q", &xmPushBut tonGadget<lass, handle_g
uit }, catalog = NULL;
HULL, classifier = NULL;
}:
_ncatalogs = 0;
static MarkMenultem edit_menu_items(} = _nclassifiers = 0;
{ "Catalog"*, 'O, *t, te, &xmLabelWidgetClass, WULL}),
{ *Sep", ‘\NOf, e, oy, &xmSeparatorGadgetClass, HULL}), _cat_selection.item = NULL;
{ “Select Catalog-®, o', *, "=, &xmPushBut tonGadgetClass, handle_cat_s for {(register int i = 0; i < UI_MAX _SELECTED_ITEMS; ++i
electCatList )}, _cat_selection.selected_items(i] = NULL:
{ "Show Mark Examples®, ’\0’, **, "%, &xmPushButtonGadgetClass, handle_cat_s _cat_selection.selected_item_count = 0;
howMarkExamples }, _cat_selection.selected_item_positions = NULL;
{ "Add Mark Example(s)*",’\0’, **, **, &xmPushBut tonGadgetClass, handle_cat_a
ddMarkExample }, _rec_selection.item = NULL:
{ "Set Rep. Example*®, \0*, **, "¢, &xmPushBut tonGadgetClass, handle_cat_s for (i = 0; i < UI_MAX_SELECTED_ITEMS; ++i)
et RepExample )}, _rec_selection.selected_items([i] = NULL;:
{ "Remove Class®, \O7, **, "4, &xmPushBut tonGadgetClass, handle_cat_r _rec_selection.selected_item_count = 0:
emoveClass ), _rec_selection.selected_item_positions = NULL;
{ "Sep*, \Q*, ", &, &xmSeparatorGadgetClass, NULL),
{ *Classifier", "NO’, **, v, &xmLabelWidgetClass, NULL), edit_mode = NONE;
{ *Sep", \O7, "%, v, &xmSeparatorGadgetClass, NULL), cur_exampleSet = NULL;
{ *Select Classifier®™, '\0’, *=*, **, &xmPushBut tonGadgetClass, handle_rec_s cur_example = NULL;:
electRecList },
{ *"Set Rep. Example*, o, **, "=, &xmPushBut tonGadgetClass, handle_rec_s ) // MarkEditor()

et RepExample )},
{ *Add Class(es) from Catalog®, ‘\0’, "*, **, &xmPushButtonGadgetClass, handle_rec_a

ddMarks)
( lAdd’Mark Example ldraw)., I\OI’ II’ ll' &XmPuShButtOnGadgetclaSS, handle-rec_d /***'tttt*i**t**it*itiit*i**i*titt'i*i*tii****litﬁ'**i*iiiﬂt'****/
rawAddMarks) , /* build_pdm() */
// ( 'Train., I\Ol, Il’ II' &meuShButtonGadgetClaES, handle_rec /tliiii'tii**i!ttt**t*itiitttt*i**l*****tt&ii*i*i*ttitti***i*ittt/
_train},
{ "Remove Class", O, ", *°, &xmPushButtonGadgetClass, handle_rec_r Widget
emoveClass }, MarkEditor::build_pdm(char *menu_title, char menu_mnemonic,
{ *Classify Examples®, ’'\O’, **, *°*, &xmPushBut tonGadgetClass, handle_rec_c MarkMenultem *menu_items)
lassifyExamples}), {
NULL, // create a pull-down menu
}: : Widget pull_down = XmCreatePulldownMenu (menubar_w, *pdm®", NULL, 0);
static MarkMenultem help_items[] = ( XmString title str = XmStringCreateSimple(menu_title);
{ "Tutorial®, ‘T’, <*<Key>H"®", "H", &xmPushButtonGadgetClass, handle_help )}, ‘
NULL, // create cascade-button as the menubar title
}i : // the pull-down-menu (menu-items) is attached teo it.
Widget cascade_btn = XtVaCreateManagedWidget (menu_title,
xmCascadeBut tonWidgetClass, menubar_w,
/ttltittttttititiii'ttitttiitiittttti‘ttttttttttttttiit'tiittttii/ XmNsubMenuId, pull_down,
/* MarkEditor */ XmNlabelString, title_str,
/!!!tiitiiitiitiiiiitit"iiiiiitttttiii*‘.iiiiii'ﬁi'ititiiiititiii/ mNmnemonic’ menu_}nnemonic'
NULL) ;
MarkEditor::MarkEditor {Widget toplevel) XmStringFree(title_str);
{
Widget temp_w; // now add the menu items to the cascade button
toplevel_w = toplevel; for(int i = 0; menu_items(i] .label_str !'= NULL; i++)(
Widget menu_item_widget = XtVaCreateManagedWidget (
main_w = XtVaCreateManagedWidget ("main_window*, menu_items(i].label_str,
xmMainWindowWidgetClass, *menu_items({i).class_ptr, pull_down,
toplevel, NULL} :
NULL) ; XtVaSetValues(menu_item_widget, XmNmnemonic, menu_items[i).mnemonic, NULL):
/7 CREAT PULL-DOWN MENUS //1f item has an accelerator
create_menus () : if(menu_items[i] .accelerator) {

XmString accel_str = XmStringCreateSimple(menu_items[i].accel_text});
/7 CREATE VIORK AREA (also creates the message area) XtVaSetValues(menu_item widget,
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XmNaccelerator, menu_items(i).accelerator,
XmMacceleratorText, accel_str,
NULL) ;
XmStringfFree{accel_str):
}//end of if item has accelerator

if (menu_items(i).callback)
XtAddCallback (menu_item_widget, XmMactivateCallback,
(XtcallbackProc} menu_items(i].callback, (XtPointer)this};
}//end of building pull-down menu

return cascade_btn;

// build_pdm()

VARRAAREEE S A Sa LRttt Rd Rl iR tat it it ittt ittt lis syt

/* create_menus() */

VAR AA AR RS AR R AR R ARttt RSttt ittt ittt iint sty

void
MarkEditor::create_menus ()

{

Widget temp_widget;

//create the menu bar
menubar_w = XmCreateMenuBar (main_w, "menubar®, NULL, 0);

{void) build_pdm(*File®, ‘F’, file_menu_items);

(void) build_pdm(®*EQit®*, ’E’, edit_menu_itens):

temp_widget = build_pdm(®"Help®, 'H’, help_items);
XtVaSetValues (menubar_w, XmNmenuHelpWidget, temp_widget, NULL):

XtInstallAccelerators(main_w, menubar_w);
XtManageChild(menubar_wj) ;

// create_menus()

VASAAAAR RS R ARt atS ittt iRttt sttt sttt it st is il el

/* create_workArea () */
/ttii***titti**t****tiit'ttt*titt'**i**t**tttf****ttiitt***ttttii/

void
MarkEditor::create_workArea{)

{

}

// CREATE WORK-AREA
form_w = XtVaCreateWidget ("work_area®, xmFormWidgetClass,
main_w, NULL);

XtVaSetValues (main_w,
XmNworkWindow, form_w,
NULL) ;

/1 CREATE SCROLLED-LISTS
create_lists{);

// CREATE DPAWING-AREA
create_drawinghrea() ;

1/ CREATE HESSAGE-AREA
create_messageAreal) ;

XtManageChild{form_w) ;

// create_work*==a/(}

R A R R R R A kR A A R AR R A A AR X RN A A AR F AR E A AR R AR AR Atk X

/* create_lists{) * /
/ﬁ'ii*iiiﬁ!iIl***tii*liitlttitl*ttt*iﬁ!ﬁitttltﬁiittli*iﬁt'ttttitt/

void
MarkEditor::create_lists()
({

pane_w = XtVaCreateWidget (“pane_lists®, xmPanedWindowWidgetClass, form_w,
XmNsashwidth, 1,
XmNsashHeight, 1,
NULL) ;
XtVaSetValues(pane_w,
X NleftAttachment, XmATTACH_FORM,
XmNt opAt tachment, XmATTACH_FORM,
NULL} ;

XmString cat_label_str = XmStringCreateSimple(~"Catalog: *):

cat_label = XtVaCreateManagedWidget (*cat_list_label®,
xmLabelWidgetClass, pane_w,
XmNlabelString, cat_label_str,
// XmNleftAttachment, XmATTACH_FORM,
// XmNtopAttachment, XmATTACH_FORM,
NULL) ;

XmStringFree (cat_label_str);

cat_list_w = XmCreateScrolledList(pane_w, "list_catalog®, NULL, 0);

XtVaSetValues (cat_list_w,
XmNvisibleItemCount, 10,
XmNselectionPolicy, XmEXTENDED_SELECT,
XmNscrollBarDisplayPolicy, XmSTATIC,
NULL) ;

XtAddCallback{cat_list_w, XmNdefaultActionCallback,
handle_list, (XtPointer)this):

XtaddCallback(cat_list_w, XmNextendedSelectionCallback,
handle_list, (XtPointer)this);

XmString rec_label_str = XmStringCreateSimple(*Classifier: *);
rec_label = XtVaCreateManagedWidget (®cat_list_label",
xmLabelWidgetClass, pane_w,
XmNlabelString, rec_label_str,
NULL) ;
XmStringFree(rec_label_str);

rec_list_w = XmCreateScrolledList (pane_w, "list_classifier", NULL, 0}:

XtVaSetValues (rec_list_w,
XmNvigibleItemCount, 10,
XmNselectionPolicy, XmEXTENDED_SELECT,
XmNscrollBarDisplayPolicy, XmSTATIC,
NULL) ;

XtAddcallback(rec_list_w, XmNdefaultActionCallback,
handle_list, (XtPointer)this);

XtAaddCallback({rec_list_w, XmNextendedSelectionCallback,
handle_list, (XtPointer)this):

XtManageChild(cat_list_w):
XtManageChild(rec_list_w);
XtManageChild(pane_w) ;

} //create_lists()
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DefaultDepthOfScreen (da_screen) );
/7 clear the pixmap with bg color
IAAAAAALAA AR RIS ARALEAREREERRARSR SRRttt ottt el ] XFilll’.ectang]e(da_displav, da_pixmap, da_gc, 0, 0, da_width, da height)‘.

/* create_drawinghreaf()
VARAALEEEA RSt R AR e s et e e R e e e R ARt i change foreground back to actual for drawing

XSet Foreground(da_display, da_gc, da_fg );

*

void
MarkEditor::create_drawingArea () I setting up the font
{ font _name = *"-adobe-times-bold-r-normal--14-140-75-75-p-77-is08859-1";
String da_translations = font _struct = XLoadQueryFont (da_display, font_name):
*<KeyDown>: DrawingArealnput () ManagerGadgetKeyInput (} \n: if(font_struct == NULL)
<KeyUp>: DrawingArealInput (} ManagerGadgetKeyInput (} “n\ printf{"font_struct = null:n");
<BtnlUp>: DrawingArealInput () ManagerGadgetArm({) \n\
<BtnlDown>: DrawingArealnput () ManagerGadgetArm{) \n® da_win = XtWindow(da_w);

<BtnlMotion>: DrawinghreaInput ()} ManagerGadgetButtonMotion()";
XtManageChild{da_w}:

Widget scroll_w;
} // create_drawingArea()

/7 scroll_w = XtVaCreateManagedWidget ("scrolled_win",

1/ xmScrolledWindowWidgetClass, form_w,
// XmNscrollingPolicy, XmAUTOMATIC, R R R T T A ey
// XmNleftAttachment, XmATTACH_WIDGET, /* create_messageAreaf() */
// Xleeftwidget’ pane_w, /*tttttitiiittitttttt!ttttttttttttttittttitt'tttttttt*tttiitttttt/
/7 XmNtopAttachment, XmATTACH_FORM,
/7 XmNrightAttachment, XmATTACH_FORM, void
// NULL} ; MarkEditor::create_messageArea ()
{
da_w = XtVaCreateWidget (“drawing_area®, Arg args([9];
xmDrawingAreawWidgetClass, form w,
XmNtranslations, XtSetArg(args{0], XmNrows, S);
XtParseTranslationTable{da_translations), XtSetArg(args[l], XmNcolumns, 80);
XmNleftAttachment, XmATTACH_WIDGET, XtSetArg(args(2), XmNeditable, False) ;
XmNleftwidget, pane_w, XtSetArg(args(3], XmNwordWrap, True) ;
XmNtopAttachment, XmATTACH_FORM, XtSetArg{args([4), XmNscrollHorizontal, False);
XmNrightAttachment, XmATTACH_FORM, XtSetArg{args([5), XmNblinkRate, 0);
7/ XmNbot tomAttachment, XmATTACH_FORM, XtSetArg{args([6), XmNeditMode, XmMULTI_LINE_EDIT) ;
NULL) ; XtSetArg{args[7], XmNautoShowCursorPosition, True};

XtSetArg(args(8), XmNcursorPositionVisible, False);
XtAddCallback(da_w, XmNinputCallback, handle_da_callback, (XtPointer)this);

XtAddcallback(da_w, XmNexposeCallback, handle_da_callback, (XtPointer)this); message_w = XmCreateScrolledText (form w, "message_area®, args, 9):;
XthddCallback(da_w, XmNresizeCallback, handle_da_callback, (XtPointer)this); XtVasetValues{XtParent (message_w),
XmNleftAttachment, XmATTACH_FORM,
XtvaGetValues(da_w, XmNtopAttachment, XmATTACH_WIDGET,
XmNwidth, &da_width, XmNt opWidget , da_w, .
XmNheight, &da_height, XmNrightAttachment, XmATTACH_FORM,
NULL) ; XmNbot tomAttachment, XmATTACH_FORM,
NULL) ;
da_display = XtDisplay{da_w);
da_screen = XtScreen(da_w}; XtManageChild(message_w) :
// initialize the data members da_fg, da_bg with the fallback values } // create_messageArea ()

XtVaGetValues{da_w,
XmNforeground, &da_fg,
XmNbackground, &da_bg,
NULL) ; * HANDLE : handle_cat_open’
*

// fg = black, bg = white

VAAAAA AR R SR SRS AR Rt ettt nl i il iRttt il

* callback to open a catalog
tti*tt*iiiittttt&)tttitttt*iitttititttitittttti!*itttittittt*ttt/

/7 initialize the graphic context

da_gc = XCreateGC(da_display, RootWindowOfScreen(da_screen), 0, NULL)};

XtVasetValues{da_w, XmNuserData, da_gc, NULL): static void
handle_cat_open(Widget, XtPointer client_data , void*)

/7 set foreground to bg color to paint clear the pixmap (

XSetForeground(da_display, da_gc, da_bg ); {(MarkEditor *)client_data)->prompt_open_new(‘c’, ‘o’):
)

/7 create a pixmap the same size as the drawing area.

VARARAEAASAZ AL SRS ARAR AL LSS RSt RRERRE ARt Rtati sl

da_pixmap = XCreatePixmap{da_display, RootWindowOfScreen(da_screen),
da_width, da_height, * HANDLE : handle_cat_new
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*

* callback to create a new catalog
ﬁ'i!iii!ii!!l"i‘!‘i"ﬂi'iii!l"i!*"ﬁ!'!‘iii!ﬁ'ttt*'!'tt**,,,ﬂ*/

static void
handle_cat_new(Widget, XtPointer client_data , void*)
{
{{MarkEditor *)client_data)->prompt_open_hew{‘c’, ‘n’):
}

/!!iii!1ti!iiittt!i!!'iii'i!iti!i!**l'tti!l!t***iii!l!*ttttltt!**
* HANDLE : handle_rec_new
*

* callback to create a new recognizer{classifier)
ii‘t'ii!ttii!!tit!l!'ii*iltti!iiii!!1!**!i*t*i**ttt!!!ittif!ttt*/

static void
handle_rec_new(Widget, XtPeinter client_data , void*)
{
({MarkEditor *)client_data)->prompt_open_new{’'r’, ’n‘);
}

/'i!!i!iii!!iii!*'ii!i‘!'ii!1!i!'!f!*!**f*!!!l!t!!!*i*ttl!tti*i't

* HANDLE : handle_rec_open

*

* callback to open an existing recognizer(classifier)
'!!!i!i!!!iii!ii?!!iili!i!!ii!!ii****i*f!*!!i'!***it!'!t!*!**tt!/

static veoid
handle_rec_open(Widget, XtPointer client_data , void*)
(
((MarkEditor *)client_data)->prompt_open_new(’'r’, ‘o’);
}

VALGEAAEE LR AR SRS e R eSS R s E iR e ettt

/* prompt_open_new{) */
/ii'ili!!!'i!!!!!ii!!!tii*'!*ii!i!*!**t*!!!!***!lit**!!l!t*!!**!*/

void
MarkEditor: :prompt_open_new({char doc_type, char open_or_new)
{

XmString sel_str;
if {doc_type == ‘c’} (
if (_ncatalogs == UI_MAX CATALOGS) {
print_message{®"Cann’t open any more catalogs. ", 'n’};
print_message("Close one before opening another.®, ’c’):
return;
}
)
else if (doc_type == ’'r’) {
if (_nclassifiers == UI_MAX_CLASSIFIERS) ({
print_message("Cann’t open any more classifiers. ", 'n’);
print_message("Close one before opening another.®, ‘c’);
return;

}

/7 create the prompt dialog box

prompt_dialog = XmCreatePromptDialog{toplevel_w,
“‘prompt_open_new",
NULL, 0):

if (doc_type ~-'c’} {

if (open_or_new == 'o’} {
sel_str = XmStringCreateSimple("Enter CATALOG file to open:");
XtAddCallback {prompt_dialog, XmNokCallback,
(XtCallbackProc)open_catalog_ok_callback,
(Xt Pointer) this);
)
else if (open_or_new == ’‘n’)
sel_str = XmStringCreateSimple{"Enter name of NEW catalog:"):
XtAddCallback {prompt_dialog, XmNokCallback,
{XtCallbackProc)new_catalog_ok_callback,
{XtPointer)this);
}
)
else if (doc_type == 'r’) {
if (open_or_new == ‘0’} {
sel_str = XmStringCreateSimple("Enter CLASSIFIER file to open:*");
XtAddCallback (prompt_dialog, XmNokCallback,
(XtCallbackProc)open_classifier_ok_callback,
(Xt Pointer)this);
}
else if (open_or_new == 'n’') {
sel_str = XmStringCreateSimple{*Enter name of NEW classifier:"):;
XtAddCallback {prompt_dialog, XmNokCallback,
(XtCallbackProc)new_classifier ok_callback,
(Xt Pointer)this);

)

XtVaSetValues{prompt_dialog,
XmNselectionLabelString, sel_str,
XmNautoUnmanage, False,
NULL) ;

XmStringFree(sel_str}:

XtAddCallback (prompt_dialog, XmNcancelCallback,
(XtCallbackProc)file_cancel_callback, NULL);

XtUnmanageChild (XmSelectionBoxGetChild(prompt_dialog,
XmDIALOG_HELP_BUTTON) )

XtManageChild(prompt_dialog);

XtPopup (XtParent (prompt_dialog), XtGrabNone) ;

} // prompt_ocpen_new(}

/!'ﬁ'i!**lii!*ii**iii!*!!!tti*!*ittt*!!*!!li*!!!!lt**!!!t’i**t!!*
* HANDLE : open_catalog_ok_callback
*

* callback from ok button of prompt dialog to get catalog name
tttiittitftiiiiltiiiii!tii!tiii*f{tttiittiiit!!!t*titt'ttitiit{t/

static void

open_catalog_ok_callback (Widget prompt_w, XtPointer client_data,
XmSelectionBoxCallbackStruct *cbs)

{

char *file _name;

if( !'XmStringGetLtoR (cbs->value, charset, &file name) ){
printf(*Internal error\n®):

XtDest royWidget {prompt_w)} ; //prompt_w no longer needed
return;

}

XtDest royWidget (prompt_w) ; //prompt_w no longer needed
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({MarkEditor *)client_data)->read_catalog(file_name, ‘o’):

} //open_catalog_ok_callback{}

l.‘iiiiitttttliiiiiitﬂiiiiiiiiﬁ'it'i'iiiiii'.iiﬁﬁtt"iiiiiiiiiitttii
* HANDLE : new_catalog_ok_callback
*

* callback from ok button of prompt dialog to get catalog name
iiiiiiiiiiitfi'.iiiiﬁiiiit'iiiiiiiiiﬁi’ﬂ"ﬁiiiiiiiiiﬁtttt'fliill'i'l;

static wvoid
new_catalog_ok_callback (Widget prompt_w, XtPointer client_data,
XmSelect ionBoxCallbackStruct *cbs)

{
char *file_name;

if( !XmStringGetLtoR (cbs->value, charset, &file_name} ) {
printf{®*Internal error\n®);

XtDest royWidget {prompt_w) ; //prompt_w no longer needed
return;

}

XtDestroyWidget (prompt _w) ; //prompt_w no longer needed

((MarkEditor *)client_data)->read_catalog(file_name, ‘n’);

) //new_catalog_ok_callback()

VASAA AR RS RsRt et Rl ettt sttt ittt lld

* HANDLE : read_catalog()

LARASE LSRR SRR ettt Rttt st sl ettt e Rttt st st lss st

void
MarkEditor::read_catalog(char *file_name, char open_or_new)

{
if (1file_name) return;

MarkCatalog *new_slot = NULL:

// search for the first empty catalog slot
for {(int i = 0; i < UI_MAX_CATALOGS; ++i) {(
if (_catalogs(i].catalog_file() == NULL) ¢
new_slot = &_catalogs[i]:
break:

)

if (i == UI_MAX_CATALOGS) {
printf("MarkEditor::read_catalog(}: something wierd\n"):;

return;
}
// do anything only when read is successful
if (open_or_new == ‘0o’} (

if {new_slot->read_catalog(file_name)) {
Jhcatalogs++;
catalog = new_slot;
show_list(’c’);
)
}
else if (open_or_new == ‘n‘} (
_ncatalogs++;
catalog = new_slot;
catalog->set_file_name(file_name);
show_list(’c’):

)

} /! read_catalog(}

/iiiiliiitt!"ﬁiiiiiii*iitkiiiiitittitﬁitt**litt*ttlt"ﬁiiiiittii
* HANDLE : open_classifier_ok_callback
*

* callback from ok button of prompt dialog

AR R A A A A AR AR A A R AR A R AR R AR A A A A AR I I AN T A F SR bk kRN AR NN AR Rk )

static void
open_classifier_ok_callback (Widget prompt_w, XtPointer client_data,
XmSelect ionBoxCallbackStruct *cbs)

{
char *file_name;

if{ !'XmStringGetLtoR (cbs->value, charset, &file_name) ){
printf ("Internal error\n"):

XtDest royWidget {prompt_w) ; //prompt_w no longer needed
return;

}

XtDestroyWidget (prompt_w) ; //prompt _w no longer needed

{(MarkEditor *)client_data)->read_classifier(file_name, ‘o’):

} //open_classifier_ok_callback()

/iiiiiitiiiiitiﬁttttititiiiiii*itttttttiitii*iiittttt*ittttt!tﬁti
* HANDLE : new_classifier_ok_callback
*

* callback from ok button of prompt dialog

A A A A AT A AT A AT I AN IR R A AT AN AI AR I AR RE AT A AL

static void
new_classifier_ok_callback (Widget prompt_w, XtPointer client_data,
XmSelectionBoxCallbackStruct *cbs)
{
char *file_name;

if( !XmStringGetLtoR (cbs->value, charset, &file_name) ){
printf(*Internal error\n*):;

Xt Dest royWidget (prompt_w) ; //prompt_w no longer needed
return;

}

XtDest royWidget (prompt_w) ; //prompt_w no longer needed

((MarkEditor *jclient_data)->read_classifier(file_name, ‘n’);

} // new_classifier_ok_callback()

VARARARA RS R R0 RSttt Rttt st ittt ittt ittt

* read_classifier()
iitiiiktttitiik**'ﬁiﬂ'ﬁtiiiii'ﬁ*i'ﬁi’ttttittiii**'ﬁtﬁtttti'ﬁi'ﬁ'ﬁ'ﬁ**i‘t#/

void
MarkEditor::read _classifier{(char *file_name, char open_or_new)
{

if (!file_name) return;
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MarkClassifier *new_slot = NULL:

// search for the first empty classifier slot
for (int i = 0; i < UI_MAX_CLASSIFIERS; ++i) ({
if {(_classifiers{i].file_pame{} == NULL) {(
new_slot = &_classifiers(i}; // change current classifier
break;

}

if (i == UI_MAX_CLASSIFIERS) {
printf("MarkEditor::read_classifier{}: something wierd\n*);
return;

)

if (open_or_new == ‘0’) {
if {new_slot->read_classifier(file_name)) (
_nclassifiers++;
classifier = new_slot:
show_list(’r’):

static void
handle_rec_save(Widget, XtPointer client_data , voidr)
{
( (MarkEditor *)client_data)->prompt_save_close('r’, ‘s’};
)

VARA AR A R A A R R R R R e R R e R R R R el

* HANDLE : handle_rec_close

*

* callback to close recognizers
!iiit!ii*l"iii*tﬁti*tiii'ﬁ'li**'f!**ﬁ*ﬁlﬁt*i**i"****t'l*li**llt/

static void
handle_rec_close(Widget, XtPointer client_data , void*}
(
( (MarkEditor *)client_data)->prompt_save_close(’'r’, ’'c’):
)

/iii’ii*'l’t*ilii*i"i**ifﬁiiliiit*****tii***ﬁtt*i*****lﬁ****tﬂ****/

/* prompt_save_close()} */

) /titittiiitttii***tii*tti*t*t***tti*t*t*lit*t*ittt**t**t*t*'*i!ti/
}
else if {(open_or_new == 'n’j} { void
_nclassifiers++; MarkEditor: :prompt_save_close{char list_type, char save_close_mode}
classifier = new_slot; {
classifier->set_file_name(file_name);
show_list(’'r’): Widget list_label_w, cancel_button_w, warning_label_w;
// TODO: set clasgifier file name XmString label_str, warning_str;
) Boolean changed_items = False;
int i;
} // read_classifier()
if (list_type == ‘c’ && !_ncatalogs)
if (save_close_mode == ’‘g’}
print_message({“No Catalogs to Save.", 'n‘}:
/*i*!tt*tfii**t**tiﬁitt*!ti*ti*i*iti**'i*!*tiiii*ii**'iit***i!ti' else if (Save_close_mode = lc')

* HANDLE : handle_cat_save print_message("No Catalogs to Close.*, ‘n’};

* return;
* callback to save catalog }
**ﬂlit*i*i'**ittt**ti*iitti*t*ti**ttii**l'iiitiii*ﬁttti*iii*liii/

if (list_type == ’‘r’ && !_nclassifiers) (
static void if {save_close_mode == ’‘s’)

handle_cat_save(Widget, XtPointer client_data , void*) print_message("No Classifiers to Save.", ‘n’);
else if (save_close_mode == ’‘c‘’) .

((MarkEditor *)client_data)->prompt_save_close(’c’, 's’'); print_message("No Classifiers to Close.", 'n’};
) return;

)

SR R R RN kA R R R AR ARk R R A Ak AN KR AR KR AR AR A A R R AR R AR KRRk

* HANDLE : handle_cat_close
*

unsigned short xpos, ypos;
XtVaGetValues(toplevel_w, XmNX, &xpos, XmNy, &ypos, NULL):

* callback to close catalogs shell_w = XtVaCreatePopupShell (*prompt_save_close", xmDialogShellWidgetClass,
A2 SRS EESREEESR RS R RS RR R RS itttiitttttittttititttittiti)i/ get_top—shell (main_w] ,
XmNdeleteResponse, XmDESTROY,

static void XmNx, xpos,
handle_cat_close(Widget, XtPointer client_data , void*) XmNy, ypos,
{ NULL}) ;

{{MarkEditor *)client_data)->prompt_save_close(’c’, ‘c’}):
) pane_w = XtVaCreateWidget {*pane_save_close", xmPanedWindowWidgetClass, shell_w,

XmNsashWidth, 1,
XmNsashHeight, 1,

/tti'tt',[*t‘xgtlttttiﬁtiittiﬁttaaiitt'iit*itittititiiﬁttiiitiiii NULL):

* HAMDLE : handle_rec_save

* list_label _w = XtVaCreateManagedWidget ("save_close_list_label",

* callback to save recognizers xmlabelWidgetClass, pane w
tlittfi'll*iﬁtﬁtiitﬁttt'titﬁtittlil!titiii*t'll*iit*iiitﬁtlttttt/ NULL);

i .



MarkEditor.C Wed May 18 16:55:18 1994

file_list_w = XmCreateScrolledList (pane_w, "list_save_rec®", NULL, 0):

XtvaSetValues (file_list_w,
XmiivisibleItemCount, 10,
Xmiiselect ionPolicy, XmEXTENDED_SELECT,
XmiscrollBarDisplavPolicy, XmSTATIC,
HULL) ;

if (list_type == "c’) |
if {(save_close_mode == ’‘s’} (

// populate list with all the open classifiers during a close
s and only the changed catalogs during a save

for (i = 0; i < UI_MAX_CLASSIFIERS; ++1i)
(
const char *fileName = _classifiers(i].file_name()}:
if (fileName) (
char *newName = new char [(strlen(fileName) + 3);
strcpy (newName, fileName):

label_str = XmStringCreateSimple(*"Catalogs needing SAVE: Press <RETUPN> when done”

XtAddCallback({file_list_w, XmNdefaultActionCallback,
handle_cat_save_list, (XtPointer)this);
}
else if (save_close_mode == ‘c’})

label_str = XmStringCreateSimple(*Catalogs to CLCOSE: Press <RETUPN> when done");

XtAddCallback(file_list_w, Xm¥defaultActionCallback,
handle_cat_close_list, (XtPointer)this);
}

// populate list with all the open catalogs during close
/7 and only the changed catalogs during a save

for (i = 0; i < UI_MAX_CATALOGS; ++i)
(
const char *fileName = _catalogs([i].catalog_file():
if (fileName) ({
char *newName = new char [strlen(fileName)} + 3]:
strcpy (newName, fileName):

// only changed items go on the save-list
if (save_close_mode == ’'s’) (
if (_catalogs([i).changed(}) {
changed_items = True;
XmListAddItemUnselected(file_list_w,
XmStringCreateSimple(newName), 0}

)

// all opened files go on the close-list
else if (save_close_mode == ‘c’) {(
if (_catalogs(i).changed(}} (
changed_items = True;
strcat (newName, ASTERIX_TERMINATION) ;
}
XmListAddItemUnselected(file_list_w,
XmStringCreateSimple(newName), 0):
}

delete newName;

} // if fileName
Yy // for
) // if list_type == ¢

else if (list_type == ‘r’) (
if (save_close_mode == ‘s’}) (

i only changed items go on the save-list
if (save_close_mode == ‘s’) (
if (_classifiers{i).changed{()) {(

changed_items = True;
XmListAddItemUnselected(file_list_w,
XmStringCreateSimple (newName), 0};

)

// all valid names go on the close-list
else if (save_close_mode == ‘c’) {
if {(_classifiers(i].changed(}) (
strcat (newName, ASTERIX_TERMINATION) ;
changed_items = True;
)
XmListAddItemUnselected(file_list_w,
XmStringCreateSimple(newName), 0):
}
delete newName;

) // if fileName
} // for
} // else if list_type ==

XtvaSetvalues(list_label _w,
XmNlabelString, label_str,
NULL) ;

XmStringFree(label_str);

r/ do not need save_close dialog if no items need saving
if (save_close_mode == ‘s’ && {changed_items)
( .
print_message("Noc items need saving!®, 'n’);
Xt DestroyWidget (shell_w) :
return;
}

XtManageChild(file_list_w);
// only true if items changed during closing.

if (save_close_mode == ‘¢’ && changed_items)
(

warning_str = XmStringCreateSimple(*Items followed by \"*\" need saving. Closing them

would discard their recent changes.®):

label_str = XmStringCreateSimple("Classifiers to SAVE: Press <RETURN> when done‘);

warning_label_w = XtVaCreateManagedWidget ( "save_close_warning_label”,
xmLabelWidgetClass, pane_w,
XmNlabelString, warning_str,
NULL) ;

XtAddCallback(file_list_w, XmNdefaultActionCallback,
handle_rec_save_list, (XtPointer)this):
)
else if (save_close_mode == ‘c’} {(
label_str = XmStringCreateSimple("Classifiers to CLOSE: Press <RETURN> when done®) XmStringFree(warning_str) ;
}
XtAddCallback(file_list_w, XmNdefaultActionCallback,
handle_rec_close_list, (XtPointer)this); form_w = XtVaCreateWidget ("form_save_close", xmFormWidgetClass, pane_w,
} XmNfractionBase, 3,
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NULL) ;

cancel_button_w = XtVaCreateManagedWidget ( "Cancel®,

xmPushButtonGadgetClass,

form_w,

XmNtopht tachment , XmATTACH_FORM,
XnmNbot tomAttachment, XmATTACH_FORH,

XmNleftAttachment, XmATTACH_POSITION,

XmNleftPosition, 1,

XmNrightAttachment, XmATTACH_POSITION,

XmNright Position, 2,

XmNshowAsDefault, True,

XmNdefaultButtonShadowThickness, 1,

NULL) ;

XtAddcallback(cancel_button_w, XmNactivateCallback, destroy_shell,

XtManageChild{form_w} ;
XtManageChild(pane_w):
Xt Popup(shell_w, XtGrabNone):

} // prompt_save_close()

/***i*i‘i****it'i*****i**t***i***iﬁiiii***iiﬁi***i**i*ﬁﬁiiii**iﬁii

* HANDLE : handle_cat_save_list

*

* callback to list
tttittttt**ttttt*t****ti*iii*t*ttttittttttti*t*tit*ttiitittittt‘/

void
handle_cat_save_list (Widget w, XtPointer client_data, void *cb)
{
XmListCallbackStruct *cbs = (XmListCallbackStruct *)cb;
MarkEditor *ui = ((MarkEditor *)client_data);

if (cbs->reason != XmCR_DEFAULT_ACTION) return;

/7 extract the list of items

int nitems = cbs->selected_item_count;
char *items{UI_MAX_SELECTED_ITEMS];
char *item;

for (int i = 0; i < nitems; ++i) (
XmStringGetLtoR (cbs->selected_items[i], charset, &item);

// check for any asterix at the end
char *starp = strstr(item, ASTERIX_TERMINATION) ;
if {starp)
*starp = '\0’;
items{i] = new char [strlen(item) + 1J;
strcpy (items[i), item);
XtFree(item);
}

// save the selected catalogs
ui->save_catalogs(nitems, items):

// clean up
for (1 = 0; i < nitems; ++1)
delete items(i};
destroy_shell (w, (void *)XtParent (XtParent (XtParent(w))), NULL);

} // handle_cat_save_list ()

P

shell_w)};

VASAAL AR AR RAS SRS E LSS S R E Rl Rl R Rttt sttt Rl

* HANDLE : handle_cat_close_list
*

* callback to list
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void
handle_cat_close_list (Widget w, XtPointer client_data, void *cb)
{
XmListCallbackStruct *cbs = (XmListCallbackStruct *)cb;
MarkEditor *ui = ((MarkEditor *)client_data}:;

if (cbs->reason != XmCR_DEFAULT_ACTION) return;

// extract the list of items

int nitems = cbs->selected_item_count;
char *items([UI_MAX_SELECTED_ITEMS] ;
char *item;

for {(int i = 0; i < nitems; ++1) {(
XmStringGetLtoR (cbs->selected_items[i]), charset, &item):

// check for any asterix at the end
char *starp = strstr{item, ASTERIX_TERMINATION) ;
if (starp)

*starp = '\0’;

items(i) = new char [strlen(item) + 1}:
strcpy(items (i), item);
XtFree(item);

}

1/ close the selected catalogs
ui->close_catalogs(nitems, items):;

/7 clean up
for (i = 0; i < nitems; ++1)
delete items(i];

destroy_shell(w, (void *)XtParent (XtParent (XtParent{w))), NULL);

} // handle_cat_close_list ()

VARAALALAARAR SRS RS R LRSS

* save_catalogs()
tt*t*itt‘***iti*ittﬁt**t*tit'ii*i*tt**ii*it*t*ﬁﬁ‘i****i'iiii'*i*/

void
MarkEditor::save_catalogs({int nitems, char **items)
{
for (int i = 0; i < nitems; ++i) {
int ix = catalog_index(items(i]); // see if there’s a match
if (ix »= 0)
_catalogslix].write_catalog({items[i]);
}

} // save_catalogs({)

R A R AR R R R AR Rk kAR R R R A R AN A IR R A kR TEER T Ak

* close_catalogs |
i***tﬁii****iﬁti****iitttﬁ*!ttt**ttitt***ttt‘********it&t*****it/

void
»~~kEditor::close_catalogs(int nitems, char **items)
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{
if (‘nitems || !items) return: for (int i = 0; 1 < nitems; ++1i} (
XmStringGetLtoP (cbs->selected_itens[i), charset, &item):

int i, j, ix:

int changed = 0: // check for any asterix at the end
int *changed_item positions = new int{nitems]: char *starp = strstr{item, ASTERIX_TERMINATICHN);
MarkCatalog *close_cat; if (starp)
*starp = '\0';
/7 find out which ones have changed since last save
for (i =0, 3 = 0; i < nitems; ++i) ( items[i] = new char [strlen(item) + 1];
ix = catalog_index(items(i]): strcpy(items(i]l, item):
if (ix < 0) continue; XtFree(item);
close_cat = &_catalogsiix]: }
if (close_cat->changed()) (
changed_item_positions[j++] = ix; /7 save the selected classifiers
changed = 1; ui->save_classifiers(nitems, items):
}
} i clean up
for {i = 0; 1 < nitems; ++i)
/7 now we can clean them up anyway delete items{i];

for (i = 0; i < nitems; ++i) (
ix = catalog_index(items[i]);
if (ix < 0) continue;

destroy_shell (w, (void *)}XtParent (XtParent (XtParent(w})), NULL):

close_cat = &_catalogs(ix]; } // handle_rec_gsave_list ()
close_cat->cleanup():
_ncatalogs--;
if (close_cat == catalog) {
XmLiStDeletﬂllltemS(I‘eC_liSt_W).' // mDO: BUG' CraSheS here /it!iii**tttttt‘Iiiitiiiiit*iittt'iiii*i*iii!ittiiti**t't"iiiiii
clear_selection(’c’); * HANDLE : handle_rec_close_list
clear_da{): *
catalog = NULL; * callback to list

LAAARAALAARAAS RS SRR A ARttt Rttt lllstiiddad]

XmString list_label = XmStringCreateSimple("Catalog:");
XtVaSetValues(rec_label, XmNlabelString, list_label, NULL):

XmStringFree(list_label}: void
} handle_rec_close_list (Widget w, XtPointer client_data, void *cb)
if (!_ncatalogs) ( [{
catalog = NULL; XmListCallbackStruct *cbs = (XmListCallbackStruct *)cb;
XmString list_label = XmStringCreateSimple(“"Catalog:®): MarkEditor *ui = ((MarkEditor *)client_data);
XtVaSetValues (rec_label, XmNlabelString, list_label, NULL});
XmStringFree(list_label); if {(cbs->reason !'= XmCR_DEFAULT_ACTION) return;
break;
} /7 extract the list of items
) int nitems = cbs->selected_item_count;
char *items{UI_MAX_ SELECTED_ITEMS] :
delete changed_item_positions: char *item;
} // close_catalogs() for (int 1 = 0; i < nitems: ++i) (
XmStringGetLtoR (cbs->selected_items(i], charset, &item);
/tiiiiii'titttiitit*ttiiitiiiittttiﬁitititttitttt'iitttttttttiiit // Check f°r any asterix at the end
* HANDLE : handle_rec_save_list char *starp = strstr(item, ASTERIX_TERMINATION) :
* if (starp)
* callback to list *starp = '\0’;
**tiiiiiiiiiii'*tttitiiit'tittiiiititttt*tttttttttttttlttttittit/ items[i] = new char [strlen(item) + 1];
strcpy(items(i), item);
void XtFree(item) ;
handle_rec_save_list (Widget w, XtPointer client_data, wvoid *cb) }
{
XmListCallbackStruct *cbs = (XmListCallbackStruct *)cb; /7 save the selected classifiers
MarkEditor *ui = ((MarkEditor *)client_data): ui->close_classifiers(nitems, items):
if (cbs->reason !'= XmCR_DEFAULT ACTION) return; // clean up
for (i = 0; 1 < nitems; ++i)
1/ extract the list of items delete items(i];
int nitems = cbs->selected_item_count;
char *items(UI_MAX_SELECTED_ITEMS] ; destroy_shell(w, (void *)XtParent (XtParent (XtParent(w))), NULL);

char *item;
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} // handle_rec_close_list ()
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* save_classifiers()
iiitt'tt**itttt*!ttttl*t*ttttnctttttttt**f!***titt***tttttt*ttt*/

void
MarkEditor::save_classifiers(int nitems, char **items)
{
for (int 1 = 0; i < nitems; ++i) {
int ix = classifier_index(items(i)}); // see if there’s a match
if (ix >= 0)
_classifiers([ix] .write_classifier(items[i));

}

} // save_clasgifiers()

ALLELELELAREESE SRS A AL LR e LR AL R

* close_classifiers(}
ittt!tttt**tlltt**t!tit!tﬁtttttf!tttttttttt**!tttt*ttttt'*tttt*t/

void
MarkEditor::close_classifiers(int nitemg, char **items)
{

if (!'nitems || !items) return;

int 1, j, ix;

int changed = 0;

int *changed_item_ positions = new int [nitems};
MarkClassifier *close_rec;

7/ find out which ones have changed since last save
for (i = 0, j = 0; i < nitems; ++i) {

ix = classifier_index(items(i]);

if (ix < 0) continue:

close_rec = &_classifiers{ix];

1f (close_rec->changed(})) {(

" changed_item_positions{j++] = ix;

changed = 1;

)

}

// now we can clean them up anyway
for (1 = 0; i < nitems; ++i) (

ix = classifier_index(items([i]):

if (ix < 0) continue;

close_rec = &_classifiers[ix]):

close_rec->cleanup():

_nclassifiers--;

if (close_rec == clasgifier) (
XmListDeleteAllltems{rec_list_w); // TODO: BUG, crashes here
clear_selection{’r’);
clear_da();
classifier = NULL;
XmString list_label = XmStringCreateSimple({“*Classifier:*);
XtVaSetValues(rec_label, XmNlabelString, list_label, NULL);
XmStringFree(list_label):;

}

if (t_nclassifiers) ({
classifier = NULL;
XmString list_label = XmStringCreateSimple(*Classifier:"}:
XtVaSetValues (rec_label, XmNlabelString, list_label, NULL):
XmStringFree(list_label);
break; e

)
delete changed_item_positions;

} // close_classifiers()

VALAAE RS AR LR E R RN S At Rt Rttt e ARttt il st

* HANDLE : handle_cat_save_as
*

* callback to save catalog as
t*i*itt'*iiitttii!‘!i*iitt!*i*i**iii**i**it*i***ittti****itiit**/

static void
handle_cat_save_as (Widget, XtPointer client_data , voidr)
(
({MarkEditor *)client_data)->prompt_save_ag({’c’);
)

SRR R R X A A AR A AR A A KR A F KX A A R A AN AR kA AR kb R ARk A kA kb Ak *

* HANDLE : handle_rec_save_as
*

* callback to save classifier as
**ltt**tttttttt*ttilttttt*ttttt***ttt*t**tttiltttt***ttti**tt*tﬁ/

static void
handle_rec_save_as (Widget, XtPointer client_data , void*)
(
({(MarkEditor *)client_data)->prompt_save_as(’r‘};
)

/tl!littttttttlttti*lttttt*itttt**t*tti*t*'**itttt**t*****ﬁt****t

* prompt_save_as{)
ti*ttlttttt*tttt*iit**t*tt*t*ttt**ttttttti*t*t*tittt*tt***t*tt**/

void
MarkEditor::prompt_save_as(char doc_type)
(

XmString sel_str;

XmString prompt_str;

if ((doc_type == ‘c’ && 'catalog) |! (doc_type == ’'r’ && tclassifier))

return;

//create the prompt dialog box

prompt_dialog = XmCreatePromptDialog(toplevel_w, "save_as_prompt",

NULL, 0);
if (doc_type == ‘c’) (

sel_str = XmStringCreateSimple(*"Enter Catalog Name to save in:");
prompt_str = XmStringCreateSimple((char *)catalog->catalog_file(}}:
XtAddCallback (prompt_dialog, XmNokCallback, (XtCallbackProc)save_catalog_ock_callbac

k, (XtPointer)this);
}
else if (doc_type == 'r’) (

sel_str = XmStringCreateSimple("Enter Classifier Name to save in:");
prompt_str = XmStringCreateSimple((char *)classifier->file_name()):
XtAddCallback (prompt _dialog, XmNokCallback, {(XtCallbackProc)save_classifier ok _call

back, (XtPointer)this);
}
else
return;

XtVaSetValues(prompt_dialog,
P XmMNselectionLabelString, sel_str,
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XmNpromptString, prompt_str,
XmNaut oUnmanage, False,
NULL})

XtVaSetValues(XtParent (prompt_dialog),
XmHNtitle, "Save as Prompt”,
NULL} ;

XmStringFree(sel_str);
imStringFree(prompt_str);

XtAddCallback(prompt_dialog, XmicancelCallback,
(XtCallbackProc) file_cancel_callback, NULL);

XtUnmanageChild(XmSelect ionBoxGetChild(prompt_dialog,
XmDIALCG_HELP_BUTTON) ) ;

XtHanageChild(prompt_dialog) ;

Xt Popup (Xt Parent (prompt_dialog), XtGrabNone) ;

} // prompt_save_as()

I AR N A A AR R R AR AR I A N AR AR Ak T I AT AR I R AR T R AR R v R TRk ok

* save_catalog_ok_callback()
iiiittiiﬁ***iiiiiii!iiiiiiiiiti'ttti*iiiiilﬁﬁiiiitt!.tiiiiiiitﬁ*/

static void

save_catalog_ok_callback (Widget prompt_w, XtPointer client_data,
XmSelectionBoxCallbackStruct *cbs)

{

char *file_name;

if( !'XmStringGetLtoR{cbs->value, charset, &file _name) ){
printf ("Internal error\n*j;
XtDest royWidget {(prompt_w) ;
return;

)

//prompt_w no longer needed

XtDestroyWidget (prompt_w) ; //prompt _w no longer needed
{(MarkEditor *)client_data)->write_catalog(file_name);

} //isave_catalog_ok_callback()

VASAAAAAAAR AR R EE RS AR it e R Al LR R AR iR a Rl

* save_classifier ok_callback{)
ii'i'it*i‘i!i!!!iit'ii'i!i*t"!!iiiti!!iiﬁ"i!i!!i!!'!iiiii'*iti/

static void
save_classifier_ok_callback{Widget prompt_w, XtPointer client_data,
XmSelectionBoxCallbackStruct *chbs)
{
char *file_name;

if( !'XmStringGetLtoR (cbs->value, charset, &file_name) ){
printf (*Internal error\n®);
XtDestroyWidget (prompt_w) ;
return;

}

//prompt_w no longer needed

XtDestroyWidget (prompt_w) ; //prompt_w no longer needed
{ (MarkEditor *)client_data)->write_classifier{file_name);

} //save_classifier_ok_callback{)

VAR AAMEA LSRR S RS A Rl iRttt ittt sl i sttt iRttt sdl]

S

* HANDLE : handle_cat_savedll

*

* callback to save all catalogs
I E R E R E R AR EEEE R R R R R R R S R L S SR R R R IR R R R R EE RS RR R RS R 22

static void
handle_cat_saeAll {Widget, XtPointer client_data , void*)
{
({(MarkEditor *)client_data)->saveAll{’c’);
}

/tiiiitititil!'Qitiii‘tttiiti"!ttiii'ilittitﬁ!'!tiiitiitiiiiﬁi't
* HANDLE : handle_rec_saveAll
*

* callback to save all recognizers
ti'trtiiiiI!it!tt!tii!litii‘tittttittiitttttttiiiitiiittttitt'it/

static void
handle_rec_saveall (Widget, XtPointer client_data , void*)
{
((MarkEditor *)client_data)->savepdll('r’);
)

VARLAARARARS AR NSRS AR SRS ARRARRREALRLALRLRARRARERRERRRRSRRARERt RN

/* saveAll () */

[ R R AR AR R A AR AR R A AR R AR R AR R R R AR A AR AR NI I AR AR AR AR Ak

void
MarkEditor::saveAll (char doc_type)
(

int i;

if {doc_type == ‘c’ && _ncatalogs)
(
for (i = 0; i < UI_MAX_CATALOGS; ++i) (
if (_catalogs|[i].changed()) (
_catalogs[i] .write_catalog() ;
)
)
}

if (doc_type == ’‘r’ && _nclassifiers)
{
for (1 = 0; i < UI_MAX CIASSIFIERS; ++i) (
if(_classifiers[i) .changed()) {
_classifiers[i] .write_classifier():

)
)

} // saveAll()

VASAAAAEA SRR SRS RS SRR st SRRl s Rttt ittt sttt tll

* HANDLE : handle_quit

*
* callback to quit MarkEditor

LAASARAEELAREE RS SALALRRRsAIRR Rttt ilRst il it sttty

static void
handle_quit (Widget, XtPointer client_data , void*)
{

{ (MarkEditor*)client_data) ->prompt_quit():;

)
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/t'!!!!t*!!*iiﬂi!!i*i'l'ii!i**!!!!iii*f!!lti'l*iii*ﬂi*iiiii!t'iii
* quit

*
*l!tllli!!!'ﬁ!ll!!iiiiiiﬁﬁﬂﬁ**!'ﬁi'i"ii!!*tt’ﬁ*i!iiiiiiﬁﬁﬂiii.*'ﬁ/

void
MarkEditor::prompt_quit ()
{

// find out which ones have changed since last save
int i:

int cats_changed = 0:

int recs_changed = 0;

for (i = 0 ; i < UI_MAX_CATALOGS: ++i) {(
if(_catalogs(i).changed{()) {
cats_changed = 1;
break;
}
}

for (1 = 0; i < UI_MAX_CLASSIFIERS: ++i) {
if(_classifiers([i).changed()) (
recs_changed = 1;
break;
}
)

Widget dialog:;

XmString msg, yes, no, help;

dialog = XmCreateQuestionDialog{toplevel_w, "question_quit®, NULL, 0);
no = XmStringCreateSimple(*"Cancel®);

if (cats_changed | recs_changed)
{
// ask user if she wants to save changes

msg = XmStringCreateSimple(°Catalogs/Classifiers modified. Save and Quit?"};

yes = XmStringCreateSimple("Save all and Quit®);
help = XmStringCreateSimple(*Quit®);

XtVaSetValues{dialecg,
XmNmessageString, msg,
XmNokLabelString, yes,

XmNcancellLabelString, no,
XmNhelpLabelString, help,
NULL) ;

XtAddCallback{dialog, XmNokCallback, quit_save_callback, (XtPointer)this):

XtAddcallback(dialog, XmNcancelCallback, file cancel_callback, NULL);
XtAddCallback(dialog, XmNhelpCallback, quit_exit_callback, NULL);

XmStringFree (help) ;

}

else (
msg = XmStringCreateSimple(*Quit?*);
yes = XmStringCreateSimple(*"Yes"):

XtVaSetValues (dialog,

XmNmessageString, msg,
XmNokLabelString, yes,
XmNcancelLabelString, no,
NULL) ;

XtAddCallback(dialog, XmNcancelCallback, file_cancel_callback, NULL);
XtAddCallbac*=+~iialog, XmNokCallback, quit_exit_callback, NULL);

14

XtUnmanageChild({XmMessageBoxGetChild(dialog, XmDIALOG_HELP_BUTTON});
)

XmStringFree(msg) ;
XmStringfree(yes);
XmSt ringFree (no) :

XtManageChild(dialog) ;
Xt Popup{XtParent {dialog), XtGrabNone);

} // prompt_quit ()

/ti-ﬁ-ﬁtittﬁﬁiiiiiﬁﬁ'ti*tiﬁttti*tiﬁiiiﬁ**ﬁiii*itﬂﬁtiiiitttt*iiitti*
* HANDLE : quit_save_callback

*
lﬁ!i!!ttttii!*iiiii**ﬂﬁititﬁ’*ititittttﬁiiiit!tit*tﬁti!ii*it*iii/

static void
guit_save_callback (Widget, XtPointer client_data, void *)
{
((MarkEditor*)client_data)->save_quit ();
}

/ii*!iii’t!'iii*i*ﬁtﬁiiti*tttt*iitf*titttﬁiiiiﬁﬁiti!tii'tttitittf
* HANDLE : quit_exit_callback

*
ﬁttiiiiittttiii*iiiilttliiiii*kititti*ttiii!i**tittt&ﬁtiitiﬁtiii/

static void
quit_exit_callback (Widget, XtPointer client_data, void *)
{
exit (1};
}

/ii!!t!!ii*ttt!*i!t"'***itttt****!*i****ﬁ'iit*it*tittiitttiiii*t
* save_quit ()

*
itt'liiiittitii*iiiiiiittiiiitttttii*iilttii*i*i*i*!ﬁ'ﬁit****t'i/

void
MarkEditor::save_quit ()
(

int i;

for (i = 0; 1 < UI_MAX CATALOGS; ++1i) (
if(_catalogsfi).changed(}) {
_catalogsii) .write_catalog(};
)
}

for (i = 0; i < UI_MAX CLASSIFIERS; ++i) {(
if( _classifiers[i].changed()) {
_classifiers{i] .write_classifier(};
}
}

exit(1);
} // save_quit ()

AR R A A A R A KA A E A I A AR I F A AR R R AR AN

* HANDLE : handle_cat_selectCatList

*

»—~zallback
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LR R T )

static void
handle_cat_selectCatList (Widget w, XtPointer client_data, void*}

((MarkEditor*)client_data) ->prompt_show_selection{’'c’};

AR R R R R s R R Y

*
*

*

HANDLE : handle_rec_selectPRecList

callback

AR I A RNk Rk F R R AR R R R A I A AU AR RN A AR T AR R AR AR IR IR AR E RN

static void
handle_rec_selectRecList (Widget w, XtPointer client_data, void*)

(

{ (MarkEditor¥*)client_data}->prompt_show_selection(’r’});

/iiitiiil!iif*ttiiiiiiiiii'ttiii!ii!it"iiititiifliiiiiii'fi'ttiii/

/* prompt_show_selection() */
/iiiiitt'iliiiiii‘ttttiiiiii’*iiiiiiiQt*fitiitiiiiiiliiiii!iili"tt/

void
MarkEditor::prompt_show_selection(char sel)

{

XmString list_label, ok_label, *list_strs:
register int i, j;
int nitems:

list_strs = (XmString *)XtMalloc(_ncatalogs * sizeof (XmString)}):

if (sel == ‘c’) {
nitems = _ncatalogs;
if (!'nitems) ¢
print_message(®No Catalogs to select from.*, ’n’);
return;

)
list_label = XmStringCreateSimple({®Currently Opened Catalogs:");

for (i = j = 0; 1 < UI_MAX_CATALOGS; ++1i)
if(_cataleogs[i).catalog_file())
list_strs[j++] = XmStringCreateSimple((char *)_catalogs([i]).catalog_file()};

}
else if (sel == ’'r’j {
nitems = _nclassifiers;
if (!nitems) (
print_message("No Classifiers to select from.", ’'n’};
return;

}
list_label = XmStringCreateSimple(®*Currently Open Classifiers:");

for (i = j = 0; 1 < UI_MAX _CLASSIFIERS; ++1i)
if{_classifiers([i].file_name())
list_strs(j++) = XmStringCreateSimple((char *}_classifiers([i].file_name({}};

}
ok_label = XmStringCreateSimple(*Select");
selection_dialog = XmCreateSelectionDialog(toplevel w, *prompt_selection®, NULL, 0}:

XtVaSetValues(selection_dialog,
XmNlistLabelString, list_label,

XmNlistItems, list_strs,
XmNlist ItemCount, nitems,
XmMmustHMatch, True,
XmtokLabelString, ok_label,
NULL} ;

XtUnmanageThild(XmSelect ionBoxGetChild (selection_dialog,
XmDIALQG_HELP_BUTTON) ) ;

XtUnmanageCThild(¥mSelectionBoxGetZhild(selection_dialog,
XmDIALOG_APPLY_BUTTON) ) ;

XtAaddCallback(selection_dialog, XmMcancelCallback, file_cancel_callback,
NULL}) ;

if (sel == ‘c’') {
Xt AddCallback(selection_dialog, XmMNokCallback, cat_selection_callback,
{(XtPointer) this):
Xt AddTallback(selection_dialog, XmNnoMatchCallback, cat_selection_callback,
(XtPointer) this);
)
else if (sel == 'r’) {
XtAddCallback(selection_dialog, XmNokCallback, rec_selection_callback,
(XtPointer) this):
Xt AddCallback (selection_dialog, XmNnoMatchCallback, rec_selection_callback,
(XtPointer) this);
}

XmSt ringFree{list_label};
XmStringFree{ok_label);

while (--j >=0)
XmStringFree(list_strs[jl);

XtFree{{char *) list_strs);

XtManageChild(selection_dialog);

} // prompt_show_selection()

SRR AR R A A A AR R R AR A AR AN AN R AR IR AR ARSI TR AN A S TR AR A bbbk ko ww )

/* handle: rec_selection_callback () v/

VASAAAAA AR AR AR AL RAR SRS ERR Rttt ittt it sl sl syl

static void
rec_selection_callback (Widget w, XtPointer client_data , void *cb)
{
XmSelectionBoxCallbackStruct *cbs = (XmSelectionBoxCallbackStruct *)cb;

char *selection:
MarkEditor *ul = (MarkEditor *)client_data;

XmStringGetLtoR(cbs->value, XmSTRING_DEFAULT CHARSET, &selection):

switch (cbs->reason) {
case XmCR_OK:
ui->show_selection(’r’, selection);:
break;
case XmCR_APPLY:
ui->close_selection(‘r’', selection):
break:
case XmCR_NO_MATCH:
ui->print_message(*Classifier not found.\n", ‘n’);
break;
default:
ui->print_message("Unknown Selection.\n*, 'n’):;
break:
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XtDestroyWidget (w) ;

} 7/ rec_selection_callback()

SRR R A R AR AR Ak A RN AR AR AR R R A A NS A A I KA R AR F R KA RN NI R AR AR R A K k& )

/* handle: cat_selection_callback () *

VAR R AR AR R A RS AR R et R e R A R A e R R R Al

static void
cat_selection_callback (Widget w, XtPointer client_data , void *cb)

{

XmSelect ionBoxCallbackStruct *cbs = (XmSelectionBoxCallbackStruct *)cb;

char *selection;
MarkEditor *ui = (MarkEditor *)client_data:

XmStringGetLtoR{cbs->value, XmSTRING_DEFAULT _CHARSET, &selection):

switch (cbs->reason) (
case XmCR_OK:
ui-~->show_selection(’c’, selection):
break;
case XmCR_APPLY:
ui->close_selection(’c’, selection):
break:
case XmCR_NO_MATCH:
ui->print_message(*Catalog not found.\n", ‘n’}:
break:;
default:
ui->print_message(*Unknown Selection\n®", ’‘n’);
break:
}

XtDestroyWidget (w) :

} // cat_selection_callback()

VAR A AR AR A R R AR R S e R a s R R R R R R AR R R R R ARl L]

/* show_selection() */

AR LE AL R R LR e R R R e ity

void
MarkEditor::show_selection(char sel_type, char *sel_str)
{

if (sel_type == ‘c’)
{
for (int i = 0:; i < UI_MAX_CATALOGS; ++1i) (
if (_catalogs[i).catalog_file(})
if (!strcmp(sel_str, _catalogs[l).catalog_file()) )(
catalog = &_catalogsl(il;
show_list(’c’);
)
)
}
else if (sel_type == 'r’)
{
for (int i = 0; i < UI_MAX_CLASSIFIERS; ++i) {
if (_classifiers(i).file _name())
if (!strcmp(sel_str, _classifiers[i].file_name()) ){
classifier = &_classifiers(i);
show_list(’'r’});

16

} // show_selection{)
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/* close_selection() */
/i!iii ok h kot k ttt*t*t*i**iiitti!*i**t*tﬁ****il’i**i*ttti*******i****/

void
MarkEditor::close_selection{char sel_type, char *sel_str)
{

if (sel_type == ’c’)
{
for (int i = 0; i < UI_MAX CATALOGS; ++i) ({
if (_catalogs(i].catalog_file{})
if (!strcmp(sel_str, _catalogs(i].catalog_file()) }{
MarkCatalog *close_catalog = &_catalogs{i]:

// TODO; ask for save before cleanup if catalog changed

close_catalog->cleanup():

_nhcatalogs--;

if (close_catalog == catalog) (
XmListDeleteAllItems (cat_list_w);
clear_selection(‘c’);
catalog = NULL;

)

if (!_ncatalogs)
catalog = NULL;
}
}
)
else if (sel_type == 'r’)

(
for (int i = 0; i < UI_MAX_CLASSIFIERS: ++1i) {
if (_classifiers(i].file_name())
if (!strcmp(sel_str, _classifiers{i].file_name()) ){
MarkClassifier *close_classifier = &_classifiers(i];

// TODO; ask for save before cleanup if catalog changed

close_classifier->cleanup();
_nclassifiers--;
if {close_classifier == classifier) (
XmListDeleteAllltems{rec_list_w):
clear_selection{‘r’):
classifier = NULL;
)
if (i_nclassifiersj
classifier = NULL;

)

} // close_selection()

/*tttti*itt*‘kttt!**itl’*t**tiitt*tt**iltt***ittt*t*******t*i*ttti*/

/* show_list () oy

JEE R A AR A R R A kR R R A R A AR KA A IR AR A XA RS AN A KA KT T A I *

void
MarkEditor::show_!ist (char listType)
{
XmString list_label;
~*idget label_w;
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if (listType == 'c’ || listType == ‘r’})
{

// «clear up the current list

Widget list_w;

char** class_names;

unsigned int nclasses:

if (listTy, == 'c’} |
list_w = cat_list_w;
label_w = cat_label;
class_names = (char **) catalog->class_names():
nclasses = catalog->nclasses() ;

list_label = XmStringCreateSimple{{char *)catalog->catalog_file(}):

}
else {(
list_w = rec_list_w;
label_w = rec_label:;
class_names = {char **) classifier->class_names();
nclasses = classifier->nclasses(};

list_label = XmStringCreateSimple((char *)classifier->file name());

)

clear_dal();
XmListDeleteAllItems(list_w):
clear_selection(listType):;

// clear current list

for (register sghort i = 0; i < nclasses; ++i)
XmListAddItemUnselected(1list_w,
XmStringCreateSimple(class_names[i]), 0);

) // if listType

/7 show file-name on the list label
XtVaSetvalues(label_w,
XmMlabelString, list_label,
NULL} ;

XmStringFree(list_label);

} // show_list ()

VARAAL AL AR A SRSl R Rt Rt st ittt ettt ittt il ll

* HANDLE : handle_cat_showMarkExamples
*

* callback to show examples of a mark
'ttttttttﬁtttttlltttﬁtt*t*!tttt*ttttttttt*t*tttttttttiitittttttt/

static void
handle_cat_showMarkExamples (Widget, XtPointer client_data, void*)
{
MarkEditor *ui = (MarkEditor *)client_data;
ui-s>zet_edit_mode (CAT_SHOW_EXAMPLES) ;
const char *cur_selection = ui->curCatalogSelection{):
if (cur_selection)
ui->show_examples(cur_selection) ;
else
ui->prompt_get_className() ;

/l"**!*!*!t!l!tt!Q!i****!!.ttttt!t!ii!!ttt**t*ft*tttttii!titi*iti

* HANDLE : handle_cat_addMarkExample

*

* callback to add MarkExample(s)

WAAAAAR AL LA LR ARl LY

static void
handle_cat_addMarkExample {Widget, XtPointer client_data, void*}
{
MarkEditor *ui = {{MarkEditor *)client_data);
ui->set_edit_mode(CAT_ADD_EXAMPLES) ;
const char *cur_selection = ul->curCatalogSelection();
if (cur_selection)
ui-»catalog_addExamples{cur_selection);
else
ui->prompt_get_className(} ;

VAR AAA RS SR RAR AR ARl LRttt it tl s ittt i it lsd

* HANDLE : handle_cat_setPepExample

*

* callback to add

LARAAL R RS AR R Rt a LRt ARt sl ittt ittt ittt llls ]

static void
handle_cat_setRepExample{Widget, XtPointer client_data, void*)
{
MarkEditor *ui = ({MarkEditor *)client_data);
ui->set_edit_mode(CAT_SET_REP_EXAMPLE) ;
const char *cur_selection = ui->curCatalogSelection():
if (cur_selection)
ui->catalog_addExamples(cur_selection);
else
ui->prompt_get_className() :
}

VARAAA AR EL AR R A S A R R A R Rt R LR e el

* HANDLE : handle_cat_removeClass
*

* callback to remove a class from a catalog

EE AR R AR R R A R R R Rk XA Rk Rk R N AR R R AR AR AT R NI A AR A N KA KRR X I KA

static void
handle_cat_removeClass(Widget, XtPointer client_data, void*)
{
((MarkEditor *)client_data)->catalog_removeClass():
} .
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/* prompt_get_className() */
/*i*ttitt*t*iitttt*tt*i*ittttiittit*****ittttt*ii***t*ttiiiitttti/

void
MarkEditor::prompt_get_className ()
{
if ( (edit_mode == CAT_SET _REP_EXAMPLE) ||
(edit_mode == CAT_SHOW_EXAMPLES) |/
(edit_mode == CAT_ADD_EXAMPLES) )
if (tcatalog) ¢
print_message("No Catalog selected. Select one first.®, ‘n’};
return;

if { (edit_mode == CLASSIFIER_SET REP_EXAMPLE) ||
(edit_mode == CLASSIFIER_DRAWADD_MAFKS) )
if (l!classifier) (
print_message("No Classifier selected. Select one first.", ‘n’};
return;
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XmString sel_str = XmStringCreateSimple(*Enter Class Name:") ;

/7 create the prompt dialog box

prompt_dialog = XmCreatePromptDialog(toplevel w, ®prompt_get_className",

NULL, 0);
XtVaSetValues (prompt _dialog,
XmNselectionLabelString, sel_str,
XmHaut oUnmanage, False,
NULL} ;

XmStringFree(sel_str);

XtVaSetValues (XtParent (prompt_dialog),
XmNtitle, "Get Class Name",
NULL) ;

Xtaddcallback{prompt_dialog, XmNokCallback,
(XtCallbackProc)prompt_get_className_ok_callback,
{XtPointer)this):

XtAddcallback (prompt _dialog, XmNcancelCallback,
{XtCallbackProc)file_cancel_callback, (XtPointerjthis);

XtUnmanageChild{XmSelect ionBoxGetChild(prompt_dialog,
XmDIALOG_HELP_BUTTON} } ;

XtManageChild(prompt_dialog) ;

Xt Popup (XtParent {prompt_dialog), XtGrabNone);

//prompt_get_className()

VASAAASE AR SRR A LR Rt Rin st sttt it it ial i el

* HANDLE : prompt_get_className_ok_callback ()
* callback

R R AT R R Rk Rk AR R A R R R R Rk A AR AR AR AT A ANk F Ak ke /

static void
prompt_get _className_ok_callback (Widget prompt_w, XtPointer client_data,

{

X¥mSelectionBoxCallbackStruct *cbs)
char *class_name;

if( !'XmStringGetLtoR (cbs->value, charset, &class_name) ) {
printf("Internal error\n®);
XtDestroyWidget (prompt_w) ;
return;

//prompt_w no longer needed

}

XtDestroyWidget (prompt_w); //prompt_w no longer needed
MarkEditor *ui = ((MarkEditor *)client_data);

MarkEditortEditMode edit_mode = ui->get_edit_mode();
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if ((edit_mode == CAT _ADD_EXAMPLES) || (edit_mode == CAT_SET_REP_EXAMPLE))

ui->catalog_addExamples(class_name) ;

else if (edit_mode == CLASSIFIER_SET_REP_EXAMPLE)
ui->classifier_setRepExample(class_name) ;

else If (edit_mode == CLASSIFIER_DPAWADD_MARKS)
ui->classifier_drawAddMarks{class_name)};

else if (edit_mode == CAT_SHOW_EXAMPLES)
ui->show_examples(class_name) ;

} //prompt_get_className_ok_callback ()

VARLELESERAL RS R REEE SRRttt sttt ittt sttt tslyt

/* show_examples () i
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void
MarkEditor::show_examples{const char *class_name)
{

edit_mode = NONE;

if (!catalog) ({
print_message(®No Catalog selected. Select one first.", ’‘n’});
return;

}

if (!class_name)
return;

if ('catalog->class_member{class_name))
return;

MarkExampleSet *exs = catalog->example_set (class_name) ;
if (!exs) return:

unsigned int nexamples = exs->nexamples(}:;
register MarkExample *ex;
register unsigned int i;

clear_da{) :

for (i = 0; i < nexamples; ++i} (
ex = exs->get_example(i);
draw_example (ex, exs->class_name());

}

// copy the widow contents into the pixmap

XCopyArea(da_display, da_win, da_pixmap, da_gc, 0, 0, da_width, da_height, 0, 0);

} // show_examples ()
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/* catalog_addExamples() */
/itt**ti*****i***i*ti*i*********t*!*{**tit{ttt*tttt*ttt*t}?tt*t*t/

void
MarkEditor::catalog_addExamples(const char *class_name)
{
if (lcatalog) {
print_message{'No Catalog selected. Select one first.", ‘n’):
edit_mode = NONE;
return;
}
if (!'class_name) (
edit_mode = NONE:
return;
)

strcpy (example_className, class_name);
int index = catalog->name_to_index (example_className) ;

if (edit_mode == CAT_SET_REP_EXAMPLE)} (
~~ 1if (index < 0)
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{
edit_mode = NONE;
print_message(*“Cann’t set Rep. Example of a new class.*®,
print_message("First add the new class by adding examples.®,
return;

)

else
print_message (®Draw REPRESENTATIVE EXAMPLE in the drawing area.®,

‘n');
Y

}
else if{edit_mode == CAT_ADD_EXAMPLES} (
if (index >= 0)
{
cur_exampleSet = catalog->example_set (example_className) ;
print_message ("Draw EXAMPLES in the drawing area.", 'n’):
print_message ("Press ANY KEY (in the drawing area) when done.",
)
else

rer
// new class-name

XmCreateQuestionDialog{toplevel_w,
*question_add_newClass®,
NULL, 0):

‘ is a new class. Add to the Catalog?”;

new char [strlen{example_className)

example_className) ;

msg) ;

XmStringCreateSimple(final_msg) ;

XmStringCreateSimple ("Yes");

Widget dialog =

char msg[} =
char *final_msg =
strcpy (final_msg,
strcat (final_msg,
XmString msg_str =
Xmstring ok_str =

+ strlen{msg)

XtVaSetValues(dialog,
XmNmessageString, msg_str,
XmNokLabelString, ok_str,
NULL) ;
XtUnmanageChild({XmMessageBoxGetChild(dialog, XmDIALOG_HELP_BUTTON) ) :
XtAddCallback{dialog, XmNokCallback, cat_addNewClass_callback,
(XtPointer)this) ;
XtAddCallback(dialog, XmNcancelCallback,
(XtPointer)this) ;

file_cancel_callback,

XmStringFree{msg_str);
XmSt ringFree(ok_str)

XtManageChild(dialog) ;
Xt Popup (Xt Parent (dialog), XtGrabNone);

)
) // else if
clear_da():

} // catalog_addExamples ()
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* HANDLE : cat_addNewClass_callback
*

* callback to add new class to a catalog

R AR AR R R R K A A AR R A AR R AN AR A IR TR A AT R A XA R R AT R AR AR TR R R/

static void
cat_addNewClass_callback (Widget, XtPointer client_data , void *cbs)
(
MarkEditor *ui = (MarkiEditor *) client_data:
ui->catalog_addNewClass() :

)
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/it!ﬁﬁtttttlt't*lttlt!t*l*!****i’ttil***i't!iii*t*ti!i*tii*iiiiti/
/* catalog_addNewClass () */
lrt!tl!’i!ilillti’ltt‘-**!’i'k-ﬁtii"tltt*i""kt*li"titl'itttt!'ittlli!/'
void
MarkEditor::catalog_addilewClass ()
‘n’); {
if (example_classMame) (
// add to list if new class-name:
XmString str = XmStringCreateSimple(example_className) ;
XmListAddItemUnselected(cat_list_w, str, 0);
XmStringFree (str);
cur_exampleSet = catalog->example_set (example_className) ;
) clear_da(};
print_message ("Draw EXAMPLES in the drawing area.", 'n’);:
)
else {
printf ("catalog_addNewClass: something wierd\n*);
edit_mode = NONE;
}
+ 21;

) //catalog_addNewClass
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/* catalog_removeClass () */
/ttittltﬁttlttiﬁ!'t*t**t!ttll*t****’tt!***iil‘ilti*ltitliﬁt*iilti/

void
MarkEditor::catalog_removeClass()
{

if (tcatalog) return;

// only removes the currently selected classname in the list

const char *curClass = curCatalogSelection();

if (!curClass) {
print_message(*Select a Class to Remove from the Catalog List.®,
return;

)

if (catalog->remove_class(curClass})) {

XmStringCreateSimple( {char *)curClass};
str);

XmString str =
XmListDeleteltem(cat_list_w,

XmListDeleteltem(cat_list_w, str);
delete _cat_selection.item; _cat_selection.item = NULL;
_cat_selection.selected_item_count--;

XmStringFree(str);
clear_da();

)
return;

) //catalog_removeClass

/ltt!!tt!*ﬁtlttti’*lt***t!ttt**tiii*i"ii*!ii"!iiit*tii*li‘iiit!
* HANDLE : handle_rec_setRepExample
*

* callback to add

A AR RN AR R KRR R A R F AR AT A AR AR AR A R AT SR AT IR AT AR R R AR kAR ®

‘n’)
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static void
handle_rec_setRepExample(Widget, XtPointer client_data, void*)

{

MarkEditor *ui = ((MarkEditor *)client_data):
ui->set_edit_mode(CLASSIFIER_SET_REP_EXAMPLE) ;
const char *cur_selection = ui-»curClassifierSelection():
if (cur_selection)
ui->classifier_setRepExample(cur_selection):;
else
ui->prompt_get_className () :

/ittiii*ﬁttiittiilit*ttttt*tk*ttt**ikk*tttt**tttk**ttt*itt**ttt'*/

/* classifier_setRepExample() */
/*tt**it**i!'ti*ittl**t***!it*t*i*t***t**itttt**tit**tttt*ttt*ttl/

void
MarkEditor::classifier_setRepExample(const char *class_name)

{

if (tclassifier) ({(
print_message{"No Classifier selected. Select one first.*,
return;

)

if (!class_name)
return:

‘n’);

strcpy (example_className, class_name) ;

// do not set rep-example of a new class.
if {classifier->new_class(class_name)) return;

clear_da():

print_message ("Draw REPRESENTATIVE EXAMPLE in the drawing area.™, 'n’);

// classifier_setRepExample()
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* HANDLE : handle_rec_addMarks

*

* callback to add

A Rk A R A AN A A R A R Ak AR IR A AN AR A AR AR AT AR A AN AR IS AR AN RSNk

static void
handle_rec_addMarks{Widget, XtPointer client_data, void*)

(
}

{ (MarkEditor *)client_data)->rec_setup_addMarks():

VARAALAEALAS A SRS RRSEE st Rl et sttt et it il Y]

/* rec_setup_addMarks() x/

VASAAA AR S R R s ARl s sttt e ittt sttt ittt sttt sl

void
MarkEditor::rec_setup_addMarks()

{

if (!classifier) ({
print_message("Ho Classifier selected. Select one first.",
return;

)

if (tcatalog) (
print_message("No Catalog to selected. Select one to chose marks from.*, ‘n’);
return: :

‘m’);

)

print_message("Select marks from the catalog. Press <Return> when done.*, 'n’);
edit _mode = CLASSIFIER_ADD_MARKS;

// rec_setup_addMarks()

ZAALAAAAAREALSA R AR RRAR RS R R ARRdRiRt it tillllld

/* rec_addMarks() */

AAAAAA AL AL AL AL AR IR AR R R AR a R st s Rl

void
MarkEditor::rec_addMarks ()

(

}

if (!classifier || !_cat_selection.selected_item_count) {
print _message("NO classifier or NO selection from Catalog®, ’n’};
return;

}

char **items = _cat_selection.selected_items;
int nitems = _cat_selection.selected_item count;
classifier->add_examples((const char **)items, nitems, catalog):

// copy the rep-examples from catalog to the classifier
for (int ns = 0; ns < nitems; ++ns)
{
// add the mark’s rep-example to classifier if it exists
const MarkiExample *rep = catalog-»rep_example((char *)items[ns]):
if(rep)
classifier->set_rep_example(items(ns], *rep);

}
7/ update the list widget

XmString str;

for {(int i = 0; i1 < _cat_selection.selected_item_count; ++i) {
str = XmStringCreateSimple((char *)items[i]):
XmListAddItemUnselected(rec_list_w, str, 0);
XmStringFree(str);

)

// rec_addMarks()

/*t'***ﬁ**ttt*t*i'it**iﬁt******i***t**‘t****itt****t*****t*iit***

*
*
*

HANDLE handle_rec_drawAddMarks

callback to add marks to a class by drawing

WAL AR AR R S R i A R e A Rl sl

gtatic void
handle_rec_drawAddMarks(Widget, XtPointer client_data, void*)

(

MarkEditor *ui = ((MarkEditor *)client_data):;
const char* curSel = ui->curClassifierSelection():
ui->set_edit_mode(CLASSIFIER_DRAWADD_MARKS) ;

if(cursSel)
ui->classifier_drawAddMarks({curSel};
else
ui->prompt_get_className () ;
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VAAAALAR AR SR LRSS LRSSttt til ittt it s it ilstss ] )

/* classifier_drawAddMarks (} */
/iiiﬁt*ttttiittti*iiiii'iiittittttittilltittt‘ti*iittt****l’ttt*tt/
/*ﬁiﬁiiiitiiiiii*iiillQttt!itiili!*tt*iiiiiiiliitiltlttlii*iittii/

void /* classifier_addNewClass() */
l_’arkEditor::classifier_drawAddlvlarks(const char *Class_name’ ’/iii*ii*‘iiﬁi*ﬁﬂ"***"ﬁiiﬁ"i’"""*'*'***"**ittttttit'ii*i*i**ﬁ***‘,

{

if ('classifier || !class_name) { void
edit_mode = NOME; MarkEditor::classifier_addNewClass ()
return; (

) if (example_className) {

XmString str = XmStringCreateSimple(example_className) ;
XmListAddItemUnselected(rec_list_w, str, 0);

clear_da();

print_message ("Draw EXAMPLES in the drawing area.", ‘n’);
XmStringFree(str);

strcpy (example_classMame, class_name);

if (classifier->new_class(class_name))

{
Widget dialog = XmCreateQuestionDialog(toplevel w,

*question_add_newClass", )

NULL, 0); else {
char msg{] = " is a new class. Add to the Classifier?®; edit_mode = NONE:
char *final_msg = new char [strlen(example_className) + strlen{msg) + 2]; )

strcpy (final_msg, example_className) ;

strcat (final_msg, msg) ;

XmString msg_str = XmStringCreateSimple{final_msg) ;
XmString ok_str = XmStringCreateSimple("Yes®);

) // classifier_addNewClass()

/t*ttitttttittttttii‘tttttttttttttttttttttittt*ttt*iitttttttttttt
* HANDLE : handle_rec_removeClass
*

* callback to remove a class from a classifier
tt'kii*t‘ttttttttttttttiitttttttttttttt*ﬁﬁﬁtitttttttttttttttﬁtt“'/

XtVaSetvValues(dialog,
XmNmessageString, msg_str,
XmNokLabelString, ok_str,

NULL) ;
XtUnmanageChild{XmMessageBoxGetChild(dialog, XmDIALOG_HELP_BUTTON]) ) ;
XtAddcallback(dialog, XmNokCallback, rec_addNewClass_callback, static void
(XtPointer)this); handle_rec_removeClass{Widget, XtPointer client_data, void*)
XtAddcallback(dialog, XmNcancelCallback, file_cancel_callback, {
(XtPointer)this); ((MarkEditor *)client_data)->classifier_removeClass();
XmStringFree (msg_str); )
XmStringFree(ok_str) ;
xtHanageChild(dialog) ; /i'i“‘t**t*tttttﬁ*itittlitttttl*tﬁi*ﬁ‘tittttt***t*iiiittttttittt/
Xt Popup (Xt Parent (dialog), XtGrabNone); /* classifier_removeClass()} */
/iﬁﬁﬁ‘tttittitttttttilit‘tt‘tttt*tit*t**ittttt****t**t****ﬁi***tt/
) // new class
void
else MarkEditor::classifier_removeClass()
print_message ("Draw EXAMPLES in the drawing area.®", ‘n’); {
print_message ("Press ANY KEY (in the drawing area) when done.®, ’c’); if (!classifier) return;
clear_da():
} /7 only removes the currently selected classname in the list

const char *curClass = curClassifierSelection():

if (!curClass) {
print_message(*Select a Class to Remove from the Classgifier List.®, ‘n‘):
return;

/tlttiit"ittiiiiititﬁilitt"'iitti*ti*i**ittttttittt**t***ﬁti*** j).f (classifier_>remove_class(curclaSs)) (

XmString str = XmStringCreateSimple((char *)curClass);

)} // classifier_drawAddMarks ()

* HAMDLE : rec_addNewClass_callback
*

* callback to add new class to a classifier
tittittttittitttti'ttttittititittttttitt!*ﬁﬁﬁﬁﬁ*i‘ttittiititttit/

XmListDeleteltem(rec_list_w, str);
delete _rec_selection.item; _rec_selection.item = NULL;
_rec_selection.selected_item_count--;

static void
rec_addNewClass_cal lback (Widget, XtPointer client_data, void*) XmStringFree(str):

( clear_dal():

MarkEditor *ul = (MarkEditor *) cllent_data; )

ui->classifier_addNewClass();
return;
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} // classifier_removeClass()
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* HANDLE : handle_rec_train
*

* callback to add

LAAARARERARARE AR RA SRR RSAR Rttt ittt Rttt itlsdsdl

static void
handle_rec_train(Widget, XtPointer client_data, void*)
{
{(MarkEditor *})client_data)->rec_train();
}

/!’!’i’!!!i,!’!’liiiitiii*Q.****Ii*’*!!!’Qtiii!tif’!’!!iiti’l!tti/

/* rec_train() */
/ﬂﬂt!i***lt***itti**ttt***i*'!'ii*i'*i**ttitt**itt*i*ilti**'ti*ti/

void
MarkEditor::rec_train()
(
if (!classifier) {
print_message("No Classifier to train. Select one first.*, ‘n’});
return;
)
if {(classifier->nclasses{))
classifier->train(};

} // rec_train{()

VAAAASEARAS RER AR AL SRSttt sttt ittt sttt st ittt sl

* HANDLE : handle_rec_classifyExamples
*

* callback to test (classify user\’s examples)
!tt!tt’!!iﬁ!!!ttiit!i!itti!!!i!’!’iiii'i!!t”!*’t!!"i!!tti!!!ti/

static void
handle_rec_classifyExamples{Widget, XtPointer client_data, voidt)
{
MarkEditor * ui = (MarkEditor *)client_data;
ui->classifier_classifyExamples();

)

[ R R A R R A A N A AR R A NI AR RN I I AR A A I I AA AP AR AR AN AR AR AN A AT b u )

/* classifier_classifyExamples()} */
/Qt’!’!ﬂ!!tii!!iiiiiiﬁii!*ttii***i!!i*i*'i*!i*’i*****”’i**‘tti**/

void
MarkEditor::classifier classifyExamples()
{
if (!classifier) (
set_edit_mode (NONE) ;
print_message("No Classifier currently selected.", ‘n’);
return;
}
if ('classifier->trained()} {
set_edit_mode(NONE} ;
print_message(*®Classifier NOT TRAINED. Train it first.*, ’'n’);:
return;
} s

if (!classifier->nclasses()) (
set_edit_mode (NONE) ;
print_message("Classifier Empty. Nothing to Classify.®, 'n’);
return;

)

set_edit_mode(CLASSIFIER_CLASSIFY_EXAMPLES) ;

print_message("Draw Examples to Classify in the Drawing Area.", 'n’):
print_message {“Press ANY KEY (in the drawing area) when done.®, ‘c’);
clear_da() ;

} // classifier_classifyExamples()

/ilt**ii!t*i*ﬂﬂti'**ii****titii*’tt*t*iiitiiiiti***i’!***i*itti**
* HANDLE : handle_help
*

* callback to provide help

AR AR I AR A A R R R N R R N AR R AR AR RN AR F LRI R RIS AR R AN R R bk k)

static void
handle_help(Widget, XtPointer client_data , void*)
{
{ (MarkEditor *)client_data)->help_tutorial():;
)

VASASA RS R R R ARttt e sttt Rt Rttt tit ittty

/* help_tutorial{() */

/!!i!!i!*i!’t'i!!!iiiiit!!!!”*!'i*ii!!!ii‘!!i’*”if!!!i!tiiiitii/

void
MarkEditor::help_tutorial()
{
Widget tutorial_dialog, scroll_w, pushb_w;
XmString x_help_text;
FILE* tutorial _fp;
short len = 0; //line length
long file_length;

if (¢(tutorial_fp = fopen{*Mark.help*, °r*)) )}
return;

fseek {tutorial_fp, 0L, 2); //position byte_ptr to EOF
file_length = ftell{tutorial_fp); //get cur byte’'s offset
fseek ({tutorial_fp, OL, 0); //point back to start of file

// create a buffer of of the file length size

char* buf = new char{file_length + 2];

strcpy (buf, ""); // make the first character empty
char* start_buf = buf: // save the starting addrs of buffer

char* line = new char[MAXLINE]; // temp string to store a line
// repeat until all lines of the file have been read
while( fgets(line, MAXLINE, tutorial_fp) ){(
strcat (buf, line);
len = strlen{line); // get the length of the new line fetched

buf += len; // update the buf ptr
)

buf = start_buf;

X_help_text = XmStringCreateLtoR(start_buf, XmSTRING_DEFAULT_CHARSET);

shell_w = XtVaCreatePopupShell(*shell_help", xmDialogShellWidgetClass,

e get_top_shell (toplevel_w),
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XmNdeleteResponse, XmDESTRCY,
NULL) ;

pane_w = XtVaCreateWidget ("pane_help”, xmPanedWindowilidget<lass, shell_w,
XmMsashWidth, 1,
XmisashHeight, 1,
NULL) ;

scroll_w = XtVaCreateManagedWidget ("help_scrolled win",
xmScrolledWindovilidgetClass, pane_w,
XmNscrollingPolicy, XmAUTOMATIC,
NULL) ;

Widget label_w = XtVaCreateManagedwWidget ("help_label®,
xmLabelWidgetClass, scroll_w,
XmNlabelString, x_help_text,
NULL) ;

pushb_w = XtVaCreateManagedWidget { "cancel®,
xmPushButtonWidgetClass, pane_w,
NULL) ;

XtAddcallback (pushb_w, XmNactivateCallback, destroy_shell, shell_w):
XmSt ringFree (x_help_text);

delete buf;
delete line;

XtManageChild(pane_w);
XtPopup(shell_w, XtGrabNone);

) // help_tutorial

VASAAAS AR AR R RS Rt e R et R ettt iiE il

* HANDLE : handle_da_callback

*

* callback for inputs to drawing area
Qttitittiiittttittttitiiitt**ii*i*****iii*i*ii*i*****i**iii**i**/

static veold
handle_da_callback (Widget, XtPointer client_data, void *cbs)
(
((MarkEditor*)client_data)->da_activity( (XmDrawingAreaCallbackStruct *)cbs);

VAAAAARER LRSS R SRS RR RN RRt Rttt Rttt sl i dtsdslli

/* da_activity() Ly

/* callback for expose/inputs to drawing area */
/i“““‘tt!‘!“ittiiit*i*i*ii**iiiiiillili!ii!'!*************i*i/

void
MarkEditor::da_activity(XmDrawingAreaCallbackStruct *da_cbs)
(

XEvent *da_event = da_cbs->event;

static int npoints;

static MarkPoint curp, lastp;

if (da_cbs->reason == XmCR_INPUT)
{
if ( (edit_mode == CAT_ADD_EXAMPLES) ||
(edit_mode == CAT_SET_REP_EXAMPLE) ||
(edit _mode == CLASSIFIER_SET_REP_EXAMPLE) ||

(edit_mode == CLASSIFIER_DRAWADD_MARKS) 1!|

(

(edit_mode == CLASSIFIER_CLASSIFY_EXAMPLES) )

if (da_event->xany.tyvpe == ButtonPress) (
cur_example = new MarkExample;
curp.x = da_event->xbutton.x;
curp.y = da_event->xbutton.y;
/; curp.time = da_event->xbutton.time;
curp.time = 0:
lastp = curp;
cur_example->add_point {curp}

)

else 1f(da_event->xany.type == MotionNotify) (
lastp = curp:;
curp.x = da_event->xbutton.x:
curp.y = da_event->xbutton.y;
// curp.time = da_event->xbutton.time;
curp.time = 0;
cur_example->add_point (curp) s

// draw the mark, join last to the current point
XSetFunction (da_display, da_gc, GXcopy):
XDrawLine(da_display, da_win, da_gc, lastp.x, lastp.y,
curp.X, curp.y):
)

else if(da_event->xany.type == ButtonRelease) (
lastp = curp;
curp.x = da_event->xbutton.x;
curp.y = da_event->xbutton.y;
// curp.time = da_event->xbutton.time;
curp.time = 0;
cur_example->add_point (curp) :

// draw the mark, join last to the current point
XDrawLine(da_display, da_win, da_gc, lastp.x, lastp.y,
curp.x, curp.y):;
XFlush (da_display) ;
XCopyArea{da_display, da_win, da_pixmap, da_gc,
0, 0, da_width, da_height, 0, 0):

if (edit_mode == CAT_ADD_EXAMPLES) (
cur_exampl e->set_example_name (example_className);
cur_exampl eSet ->add_example(*cur_example) ;
catalog->set_change_status(1);

)

else if (edit_mode == CAT_SET_REP_EXAMPLE) (
catalog->set_rep_example(example_className, *cur_example);
edit_mode = NONE; // allow to draw only once

)

else if (edit_mode == CLASSIFIER_SET_REP_EXAMPLE) (
classifier->set_rep_example{example_className, *cur_example);
edit_mode = NONE:

)

else if (edit_mode == CLASSIFIER_DRAWADD_MARKS) (
classifier->add_example(example_className, *cur_example) :
classifier->train():

)

else if (edit_mode == CLASSIFIER_CLASSIFY_EXAMPLES) (
const char *className = classifier->classify_example(cur_example):
if (className) (

print_message( (char *)className, ‘n‘});
)
else
print_message(“"Example Not Recognized.*, 'm’);
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delete cur_example;
} 7/ else if buttonRelease
} // if edit mode

if ({(da_event->xany.type == KeyRelease)) {
// printf("key code = %d \n", da_event->xkey.keycode);:
if (da_event->xkey.keycode == KEYCCDE_D) {
edit_jmode = NONE;
clear_daf();
}
)

} // reason = input

else if{da_cbs->reason == XmCR_EXPOSE) {
da_win = XtWindow(da_w};
XClearWindow(da_display, da_event->xany.window);
// copy the pixmap contents into the window
XCopyArea(da _display, da_pixmap, da_win, da_gc, 0, O,

da_width, da_height, 0, 0);

}

else if (da_cbs->reason == XmCR_RESIZE) {
Pixmap old_pixmap = da_pixmap;
unsigned short old_width = da_width;
unsigned short old_height = da_height;
da_win = XtWindow({da_w):

if (!da_win) return:;

XtVaGetValues (da_w, XmNwidth, &da_width, XmNheight, &da_height, NULL);

// paint the window clear
XSetForeground (da_display, da_gc, da_bg ):

// clear the pixmap with bg color

XFillRectangle(da_display, da_win, da_gc, 0, 0, da_width, da_height);

// revert fg to normal
XSetForeground (da_display, da_gc, da_fg );

// copy the old pixmap contents into the window
XCopyArea{da_display, old_pixmap, da_win, da_gc,
0, 0, old width, old_height, 0, 0);

// create a new pixmap of the new size

da_pixmap = XCreatePixmap(da_display, RootWindowOfScreen (da_screen),

da_width, da_height,
DefaultDepthOfScreen(da_screen) };

XCopyArea(da_display, old_pixmap, da_pixmap, da_gc,
0, 0, old_width, old_height, 0, 0):;

XFreePixmap(da_display, old_pixmap);
}

} //da_activity()

/t!!li!t!!!ttt!!!*ti*ilt!i!i!t!ﬁt!l**i*it*t*i!!tli*i!!tttti,*!!*i/

/* draw_example({} */
/*t****tiii**iitt,,‘-tﬁ‘i*t**tti**t*itltt**i***tttti*iiiitiiiittttiit/
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void
MarkEditor::draw_example (const MarkExample *ex, const char *name)
{

if (lex || ex-»empty()) return;

unsigned int npoints:
register int i;
register MarkPoint pl, p2;

// XtVaGetValues(da_w,

/7 XmNwidth, &da_width,
/7 XmNheight, &da_height,
// NULL) ;

// oprintf(*da_width = %d, da_height = %d\n", da_width, da_height);

MarkBBox bbox;
ex->bbox (bbox) ;

double max_x = bbox.max_x;
double max_y = bbox.max_y;

double mag_x = da_width/{max_x + 50):
double mag_y = da_height/(max_y + 50};

MarkPoint *points = ex->points(&npoints);

for (i = 0; i <« {(npoints - 1}; ++i)
{

pl points[i];

p2 pointegl[i + 1];

int X1 = mag_x * pl.x;

int x2 = mag_x * p2.x;

int yl mag_y * pl.y:

int y2 mag_y * p2.y:

XDrawLine (da_display, da_win, da_gc, x1, yl, x2, y2):
}

7/ print the name
int str_len = strlen{name) :
if (!mame || !str_len) return;

int width = XTextWidth({font_struct, name, str_len):;
XDrawString(da_display, da_win, da_gc, NAME_START_X, NAME_START_Y,
name, str_len);

) // draw_example(}

AR A R A A A A A AR R A A A R A AT AR A KRR AT F AR IR AR R b h Rk kbt

/* print_message() */
/titiitttttiit*ittt***t*ttf!ttt**lltii*ilttt*i**ti*tfitiiittttit*/

void
MarkEditor::print_message (char *message, char new_or_cont)
{

static XmTextPosition text_position;

static int message_id;

char final_str(1000];

if {(message)
{
if{new_or_cont == ’'n‘)
sprintf{final_str, *\n([%d] *, ++message_id);
else
~=~ gprintf(final_str, * \n");
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strcat (final_str, message); // ALLOCATE SPACE FOR NEW SELECTION

XmText Insert (message_w, text_position, final_str);
text_position += strlen(final_str}:;
XtVaSetValues (message_w, XmNcursorPosition, text_position, MNULL);
XmText ShowPosition {(message_w, text_position);
}

if (cbs-»selected_item_count) (
¥mStringGetLtoR(cbs->item, charset, &choice};
_selection->item = new char{strlen(choice} + 1]:
strcpy {_selection->item, choice);
XtFree(choice) :
_selection->item_position = chs->item_position:

) // print_message ()
)

_selection->selected_item_positions = new int[cbs->selected_item_count];
/!!iil“***i**i!ii't!!*!***i*i*iﬁﬁ*'!i!**!iii"***!*ii**i!tiﬁﬁitl

* HANDLE : handle_list
*
* callback to list for (int i = 0; i < cbs->selected_item_count; ++i) {

R R e R I e T AL XmStringGetLtoP (cbs->selected_items[i], charset, &choice):
_selection->selected_items[i) = new char [strlen{choice) + 1];
strcpy {_selection->selected_items([i), choice);

1/ ASSIGN SELECTION

void

handle_list (Widget w, XtPointer client_data, void *cb) XtFree{choice) :

{
XmListCallbackStruct *cbs = (XmListCallbackStruct *)cb; _selection->selected_item_positions(i] = cbs->selected_item_positions(i]:
MarkEditor *ui = ((MarkEditor *)client_data): )

_selection->selected_item_count = cbs->selected_item_count;

if (cbs->reason == XmCR_DEFAULT_ACTION} {
// gets here when user presses return after selecting a list
// of marks from the catalog to add to a classifier.

MarkExample *ex = NULL;

if (w == cat_list_wj (
if (catalog)

MarkEditorEditMode mode = ul->get_edit_mode();
ex = (MarkExample *) catalog->rep_example{_selection->item);

if (mode != CLASSIFIER_ADD_MARKS) return;
)

else if {(w == rec_list_w) {(
if (classifier)
ex = (MarkExample *) classifier->rep_example{_selection->item);

ui->set_edit_mode (NONE) ;
ui->update_selection(w, cbs):
ui~>rec_addMarks();

) }

clear_da();

draw_example (ex, _selection->item);

XCopyArea{da_display, da_win, da_pixmap, da_gc,
0, 0, da_width, da_height, 0, 0);

else {
// ui->set_edit_mode (NONE) ;
ui->update_selection{w, cbs);
}

}// handle_list () } //update_selection()

VALLERELE R R LR RS RS A AL R RS S A A R ARl
R AR A AR R AR AR R R R R R R R R F R AR A AR A IR I IR I IR AR AR AR ARk /* get_top shell () */
/* update_selection(} */ VALAAA AL AR AR RS AR SRSttt ettt it sl i sl sl
VARARAEA RS S SA R R RRR ROttt iRl Rttt ittt ittt ittt sl

Widget
void get_top_shell (Widget w)
MarkEditor::update_selection{Widget w, XmListCallbackStruct *cbs) {
{ while (w && !'XtIsWMShell (w))

char *choice; w = XtParent (w);

ListSelection *_selection: return w;
}

i1f (w == cat_list_w) {

Selection = & Cat Selection; /*!i*t***iﬁ“ﬂ1******!!“*!**iti'ttti*li*'ii***ii!ﬁ“!*****tttt‘*/

clear_selection{’c’); // clean up prev. selection /* destroy_shell{) */
) /**tit‘it**l**iititi***i*‘*i*ii‘iﬁﬁ'*iiii*ii!'tii**i*itttti***tii/
else if (w == rec_list_w) (

_selection = &_rec_selection; void

clear_selection(’'r’}; // clean up prev. selection destroy_shell (Widget w, void *shell, void *)
} {
else { Xt Dest royWidget { (Widget ) shell}) ;

printf (*"update_selection: strange widget\n®); )

return;
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VAAARA AR SRS AR S AR AR s SRR AR sttt

* HANDLE : file_cancel_callback(}

AR AR RS RS R Rttt it ettt st sttt

static void
file_cancel_callback(Widget w, XtPointer client_data, void *)
{
MarkEditor *ui = (MarkEditor*) client_data;
if (ui)
{
MarkEditorEditMode edit_mode = ui->get_edit_mode(}:
if ( (edit_mode == CAT_ADD_EXAMPLES) ||
{edit_mode CAT_SET_REP_EXAMPLE)} ||
{edit_mode CLASSIFIER_SET_REP_EXAMPLE) ||
(edit_mode CLASSIFIER_DRAWADD_MARKS) ||
(edit_mode == CAT_SHOW_EXAMPLES) )

ui->set_edit_mode (NONE) ;
}

XtDestroyWidget (w) ;
return;

/i!1f*i*iii*iilt**iittt*iitii*'tt**ii*tttt**t*f!ﬁttit*ﬁ*t**!*ttt*

* catalog_index()
tt*t**ititi'*t*tiit**tttt't*itiiiittt****tt***itt*t‘t*ttt*itt**t/

int
MarkEditor::catalog_index(char *name)

{

if (!name) return -1;

for (int 1 = 0; i < UI_MAX_CATALOGS; ++i)
if (_catalogs[i).catalog_file())
if (istrcmp{name, _catalogs([i]).catalog_£file()) )} return i;

return -1;
} // catalog_index()

/iiittttitt***itii*i*ttt*t*ttt*ttitt**itlttttttttttttt*l!tlt*tttt

* classifier_index()
itt*ittf*fiiti***ii'**ii*ititiii*iii'***t!tt***i**t*ii***itit***/

int
MarkEditor::classifier_index(char *name)
{

if (!'name) return -1;
for (int 1 = 0; i < UI_MAX_ CLASSIFIERS: ++1i)
if{ _classifiers[i].file name({))
if(!strcmp({name, _classifiers{i].file_name()) )} return i;

return -1;

} // classifier_index()

26
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* clear_da()
*ltttil**ﬁli*ttl#ttttttttltitittltttllittiltititlllﬁttt*tt*ttl*tl

void
MarkEditor::clear_da({)
{
/! clears draving area

da_win = XtWindow(da_w);
XClearWindow (da_display, da_winj}-
XCopyArea(da_display, da_win, da_pixmap, da_gc, 0, O,
da_width, da_height, 0, 0);
)

SRR R R Kk A Rk kKRR Kk R A IR A A A KA AR I AR AR XTI I AT I F T AT T AR TN IR ¥

* clear_selection(}
t*li*tt*ttlittii*ttllilﬁii*itﬁtttlti**ilt'titlittt**ttitittii**t/

void
MarkEditor::clear_selection(char doctype)
{

// CLEAN UP PREVIOUS SELECTION

ListSelection *_selection;

if (doctype == ’‘c’)
_selection = &_cat_selection;
else if (doctype == 'r’}
_selection = &_rec_selection:

delete _selection->item; _selection->item = NULL;

for (register short i = 0; i < _selection->selected_item_count; ++i)
delete _selection->selected_items(i];
_selection->selected_items[i] = NULL;

}

delete _selection-»selected_item_positions:

_selection->selected_item positions = NULL;

} // clear_selection{)

{
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/iititiiiiiiiiiiiiiitiiii*‘lﬁ"""""tvttiiiii**iiiiiiiiiittit!titttt!tttttitt/
/* MarkEditorMain.C */
el */

*

/* Author: Lalit K. Agarwal, Brown University
/* Date : May 1994

R EEE R R e R R A R R R R s R RS R R R R R R R R R S L

*

#include °MarkEditor.H"
#include *MarkDefaults.H*®

char _zdebug_flag(128};
main {int argc, char **argv)
{
XtAppContext app_context;
Widget toplevel;

toplevel = XtValApplInitialize(

&app_context, /* Application context */

*Mark*, /* App class, name of resource file */
NULL, O, /* command line option list */

&argc, argv, /* command line args */

fallback_res, /* for missing app-defaults file */
NULL) ; /* terminate varargs list */

XtVaSetValues(toplevel, XmNunitType, XmPIXELS, NULL) ;

/7 constructor creates the Editor
MarkEditor ui = MarkEditor (toplevel});

XtRealizeWidget (toplevel);
XtAppMainLoop{app_context) ;

return 1;

) // main{()
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VARARE R A AL AR RS AR Rt LRttt Aot ittt sttt itlsl it s )]

/* MarkExample.C */
/* */
/* Methods for class MarkExample */
S */
/* Author: Lalit K. Agarwal, Brown University */
+* Date : May, 1994 */

VAREAASASE R RS SRS R R ettt Rt iR sttt ie iRttt sttt sty

#include <assert.h>
tinclude <string.h>
#include <iostream.h>
#include <stdio.h>
#include <stdlib.h>

#include "MarkExample.H"

tdefine EXAMPLE_SIZE_IMNCR 50

/tt**tiii*f*t*l't'tltilti******tﬁi*t**'*it**iliili!i*t*!i*lllﬁttitlt*iif!i**ti/

/* MarkExample: Default Constructor */
/ili***itlt**f**ti**t*i*i"t**i***i*i***li‘t*l*litlt*ttltlﬁi*l**i*i***ttli***t/

MarkExample: :MarkExample (uint npoints, MarkPoint *initArray,
const char* initName)
(

register short i;
init_array (npoints}:
_npoints = 0; // if null input-array, then no actual points
if (initArray) { // if given a valid initialization array of points
_npoints = npoints:;
for (i = 0; 1 < _npoints; i++)
_pointArrayf{i) = initArray([i]: // copy points
]

init_name (initName) ;

—

//constructor

ALLASASA LRSS R RRSELS SRSttt i sttt i i s st i st ii sttt sl

/* MarkExample: Member-wise-initialization constructor */
/itttt*’ft*i*ii!tt***itt**tiit*fitttl*tti**tt*ttfttttliiittitt!*****itﬁtt*i*it/

MarkExample: :MarkExample (const MarkExample &rhs)
{

init_array (rhs.size());
_npoints = rhs.npoints();
register uint i;
for (i = 0; i < _npoints; ++1i)
_pointArrayl[i} = *rhs.get_point(i); // copy points

init_name (rhs.name{(});

} /s/MarkExample(const MarkExample &)

/**ll*l'il*i”f!fiiiit!fiiiiitt*'ili*if!il'***i*'iﬁt*ti*i*l**!fi***i**i*f*!***/

/* MarkExample:destructor */
/tti****ift**lt&#ﬁ(ﬁtt**i*‘*****!‘***‘l*iﬁ****i*tt*t**}titﬁ*i**iﬁ*i***i’t*ttﬁﬁ/

MarkExample: :~MarkExample()

{
delete [) _pointArray:; _pointArray = NULL;
delete _name; _name = NULL;

} //destructor

VAAAALEEAALEE LRSS SRRttt ittt ittt Rttt ittt sl

/* operator = */
IS 222 R R E R R R R R R R AR R RS R R R AR RS2 SSR R RRR R SRXRERRRRRRER S
/

MarkExample&
MarkExample: :operator = (const MarkExample &rhs)
{
if {(this == &rhs)
return *this;

MarkPoint *oldArray = _pointArray:

_size = rhs.size();
_pointArray = new MarkPoint[_size};
assert {_pointArray}:

_npoints = rhs.npoints{(}:
for (register short i = 0; i < _npoints; ++i)
_pointArrayl[i] = *rhs.get_point (i}; // copy points

delete oldArray:

_name = NULL;

const char *rhsName = rhs.name{);

if {(rhsName) (
_name = new char (strlen(rhsName) + 1): // 1 for null char at end
assert (_name):;
strcpy (_name, rhsName);

)

return *this;

)} //operator = ()

VAEASA AR SRR RS RS Rt RR iRttt ittt ittt s ittt sttt sl

/* over_write */
/tt**itii**i***iti**t**tt**ttt**t*i***i*tt*t*tt*t*ttt*tt*iﬁﬁ*iiﬂ*t*ittitt***ti/

void
MarkExample: :over_write{uint npoints,
MarkPoint *newArray, char *newName)
(
register short i;
MarkPoint *oldArray = _pointArray;

_size = npoints;
_pointArray = new MarkPoint [_size):
assert (_pointArray);

_npoints = 0; /s if null input-array, then no actual points

if (newArray) { // if given a valid new array of points
_npoints = npoints:
for (i = 0; 1 < _npoints; i++)
_pointArray(i] = newArraylil: // copy points from new array
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delete oldArray;
set_example_name {newtlame) ;

} //over_write()

/ﬁﬁ'ii***ii*'ﬁﬁi"iiiiiii**t’fi**ﬁﬁﬁﬁﬁﬁ'i****iiﬁﬁiitt*iii*iiitti*i*iﬁtﬁiﬁiiiiii/
/* add_point *

VASAAARSAR SR RL RS R LR RSt ARt Rl sttt ittt iRttt s stdN]

int
MarkExample: :add_point (const MarkPoint& newPoint)
{
if (_npoints == _size) {( // need to grow the point-array size
MarkPoint *oldArray = _pointArray;
uint oldSize = _size;

init_array (_size + EXAMPLE_SIZE_INCR};

// copy elements of old array into new

register short ix;

for (ix = 0; ix < oldSize; ++ix)
_pointArray{ix) = oldArrayl[ix];

delete oldArray:

// copy the new point
_pointArray({_npoints++] = newPoint;

return _npoints;

} //add_point ()

VARAAAAAE RS S AL AL R e Rl e Rl A e ARt LR e E LRty

/* set_example_name */
/iiiiiiiii*iti*****i*iﬁt”'ii**iiii****i*iiii'ti***ii*i**ttt'***i***t***iiitti/

void
MarkExample: :set _example_name(const char *newName)
(

delete _name; // free memory occupied by the old name

init_name {(newName);

} //set_example _name()

VAAAAASASAR R RERARA RS A LRttt iRttt iaRintt st Al i st sttt ittt il

/* get_point: 1 */

/tiii'tiiiitii'l"l'i’ttt'l"l"ttttifii*i*ttiiiittl’tt*'l"l"l'iitttttt*t*tiﬁtt****iil’lﬁ*l’**/

int
MarkExample:: get_point (MarkPoint& inPoint, uint index) const
{

jf(index >= _npoints) return -1;

inPoint = _pointArrayf{index];

return index;

~

//get_point (1)

VAsAA AR AR AR AR SRR RE Rt RRdas ittt sl nt i s A ittt st sttt

TN

/* get_point: 2 */
/iii*li****i*#titttt***iiiiﬁt'ttt*i******i*****t*iiﬂt**i**ii#iﬁ'tii*i**i*itfii/
MarkPoint*

MarkExample::get_point (uint index) const

(

if (index >= _npoints} return HULL:
return &_pointArray[index];

} s/get_point {2}

SRR R AR R A AR R IR A AN R Rk kAR A R h h A I A AR I IS A F ARSI NI AT AR Rk kA A e AR Y

;* points vy
:****i***il*ttiiiif**i&t'iﬁit***tti****iiill!iit****ii**lit'l'f*ifii*****ftilt/

MarkPoint*
MarkExample::points (uint *npoints) const
{
if (!_npoints) (
*npoints = 0;
return NULL;

MarkPoint *reply = new MarkPoint [(_npoints]:;
assert (reply);

// copy points into the reply

register short ix;

for (ix = 0; ix < _npoints; ++ix)
replylix} = _pointArrayl[ix):;

*npoints = _npoints;
return reply:

} //points()

VASARA AR AR AR R AR AR SR ARt R e At Rt i ettt alR el

/* init_name *y
/ttt**i*****ttttit***i***'fit**ttttt'tt*ii***iiittti***iii#tt'ttt*ii*ttt*iti*i/

void
MarkExample::init_name (const char *initName)
(
_nhame = NULL;
if (initName)} (
_name = new char [strlen(initName) + 1]; // extra 1 for null char at end
assert (_name);
strcpy (_name, initName);
}

} //init_name{()

VARA AR AR Rt Rl R s it it iR it i a Rttt ittt iRttt ittt ity

/* init_array */
/ﬁt't***i***ﬁﬁlt'iii*i*iiiﬁ'*lti*iii*t****ii*iﬁtl*t****i***ﬁﬁltt'*********t*ii/

void
MarkExample::init_array (uint size)
(
_size = size;
_pointArray = new MarkPoint[_size];
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assert (_pointArray);

} //init_array ()

S E A R A R kA AR A Ak A A A A A A PRI A A AT F R AT A Fh k kRS a N Ak w b w )

/* cleanup */
/ittttttitt'ﬁtttitttiii*tttiiit"tii*ttttittttiitttti iittttiittiittt*itiitttti'i'/

void
MarkExample: :cleanup()
{
delete _name; _name = NULL;

delete (] _pointArray:
init_array (EXAMPLE_DEFAULT_NUMPOINTS) ;
_npoints = 0;

J NN AR At AR A A R A A A A A Ak A I AP R A A I I A AN AT AT AR E SRS R bR b b x )

/* bbox() *

VAR AR RS RAR SRt RNttt sttt ttl sl ittt tit et it s siel s ettt ittt taly]

int
MarkExample: :bbox (MarkBBox &inbox) const
{
if (!_ppoints) (
inbox.min_x = inbox.min_y =
inbox.max_x = inbox.max_y
return 0;

[=N=]

}

register MarkPoint *p = & _pointArrayi{0};
int max_x = 0; int max_y = 0;

int min_x = p->x;

int min_y = p-»y:

for (register int i = 0; i < _npoints; ++i)
(
p = &_pointArrayl[i):

// MIN_X
if (min_x > p->x)
min_x = p->x;

// MIN_Y
if (min_y > p->y)
min_y = p->y;

// MAX_X
if {(max_x < p->x)
max_X = p->X;

//  MAXY
if (max_y < p->v)
max_y = p->v;
)

inbox.min_x = min_x;
inbox.min_y = min_y:
inbox.max_x = max_X:
inbox.max_y = max_y;

return 1;

} // bbox()
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/Qi!'tllllii*tf'll*lllttiittttiitiitii*.t'ttititittt‘tt!ii!tttttittﬁit*tiiii'i/
/* MarkExampleSet.C */
/* >
/* y
/t */
/* Author: Lalit K. Agarwal, Brown University *
/* Date : May 1994 >

VARAA SRR AL SRR SRRt Rt Rl e iRt ai ittt et el ittt sl i nststil sl

#include “MarkExampleSet .H*
#include <assert.h>
#include «string.h>
#include <iostream.h>
#include <stdio.h>

#include <stdlib.h>

#define EXAMPLESET_SIZE_INCR 5

[ R R R A R R R R R R A R A I A AN R kR AN R AR R R AR TR AR I IR IR Ak

/* MarkExampleSet: constructor */
/ii!!tillli!i!'ilili*i!tt'itiiiitiiiilﬁﬁiﬁttttiti,tiiittttittt'tt*tttttitﬁiiit/

MarkExampleSet : :MarkExampleSet (uint nexamples, const MarkExample *initArray,
int index, const char *initName)

{
register short i;

init_array (nexamples);
_nexamples = 0; // if null initArray, then no actual examples
/7 Initialize only if a valid array of examples to initialize with

if (initArray} (
_nexamples = nexamples;
for (i = 0; 1 < _nexamples; 1++)
—exampleArray[i] = initArray(i]; // overloaded operator °=* called
}

init_name (initName) ;
_classIndex = index;
_repExample = NULL; // stays null until explicitly initialized

} //constructor

VARAAEAAA SRR R AR AL Rl iRt ittt et st it sl ittt sttt ittt ssl ]

/* MarkExampleSet: memberwise initialization constructor */

/* called during initialization by assignment, pass by value, return by-value*/
/*iiittt*tiniiiitit.*ti‘iiiiii*iiittti*ﬁtiiittiiiitit*tiit'tiiiiittittttii*ittt/

MarkExampleSet : :MarkExampleSet (const MarkExampleSet &rhs)
{

init_array (rhs.size());

_nexamples = rhs.nexamples();

for (register short i = 0; 1 < _nexamples; i++)
_exampleArray({i]} = *rhs.get_example(i);

init_name(rhs.class_name());
_classIndex = rhs.index():
if (rhs.rep_example()} (

_repExample = new MarkExample; // default constructor used
*_repExample = *rhs.rep_example(); // assignment operator "="

e

}
} //end memberwise-init constructor

/'ﬁii'iiii’iiittiiiiiiiitiiiiii*ittiiiﬁiﬁﬁ*iitﬁii#ﬁ*itiiittttttiiiiiiitiiiitiﬁiii/

/* destructor */
Itiitliitttiiiittti*iiiiittttii*il*tititQiiittitiiiltttt*i*iitttttltf!t*ttt*ii/

MarkExampleSet : : ~MarkExampleSet ()

{
delete [] _examplehrray:; _exampleArray = NULL;
delete _repExample; _repExample = NULL;
delete _className; _className = NULL:

} //destructor

VASAAL R AR L AL R R R AR R e R R R A A R e R LR R R AR Rl Ll

/* operator "=": explicit assignment after initialization */
/tttiiititttttt!tt'ttttii’ti*itiﬁﬁﬁttttt*tif'ti*tttitttittt*tttiiitttﬁiittt*tt/

MarkExampleSet &

MarkExampleSet : :operator = {const MarkExampleSet &rhs)

(
if (this == &rhs)
return *this;
MarkExample *oldArray = _exampleArray:;

init_array (rhs.size()):

for (register short i = 0; 1 < rhs.nexamples{); i++)
_exampleArray{i) = *rhs.get_example(i);

delete [] oldArray;

_classIndex = rhs.index{();
init_npame (rhs.class_name());

delete _repExample; _repExample = NULL:

if (rhs.rep_example(}) ( ‘
_repExample = new MarkExample; // default constructor used
*_repExample = *rhs.rep_example(); // assignment operator *=*

}

_nexamples = rhs.nexamples();
return *this;

} //operator "="

VARAEAE AR ARE R AR A R LA R R LR Rl R E R AR RARL el

/* set_class_name */
/iﬁ'iiiiiiiit‘itiiiiittitiiitﬁiiiiiii’it'itiiii’tt'tii**itti*iti*‘iiiiii*tlit*/

void

MarkExampleSet : : set_class_name{const char *newName)

¢
if (!newName) return;

delete _className; // need to free it anyway
_className = new char [strlen{newName} + 1]:

assert {_className);

_className = strcpy (_className, newName):
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) //set_class_name()

AN R R R R R A A R R R A A R A K RN S A AR AR R R A SRR AN TR AR btk E Rt R R AR ARk

/* get_all_examples */
/ittttit'***itf*tii****tt***l’!*iti**t!tti*ttti*ifitiitii*i'tt**t*f*tit**i!tt*/

MarkExample*
MarkExampleSet : :get_all_examples(uint *nexamples) const

{
MarkExample *reply = new MarkExample [_nexamples];
assert (reply):

for (register short i = 0; I < _nexamples; i ++)
reply [i] = _exampleArrayl(i]; // copy examples

*nexamples = _nexamples;

return reply;

~—

//get_all_examples ()

VARG A AR AR LR AR A R ittt ittt il ottt st e ittt ittt Ll

/* get_example: 1 */

VASARAA S AR SRR AR SRRttt Rl Rttt ettt i sttt it s ittt ittt tilnlis ]

int
MarkExampleSet ::get_example(MarkExample &inExample, uint index) const
{

if (!_exampleArray || index >= _nexamples} return -1:

inExample = _exampleArray(index];

return index;

) //get_example(l}

VARAAARE LA RN RS S RS RR ettt Rttt sttt las ittt stitst ittt alisslsl s

/* get_example: 2 */

VARAALAAS RS RARARE SRS RS RSsRt ittt s st s it il i ittt iltsl ]

MarkExample*
MarkExampleSet ::get_example{uint index) const

{
if (!_exampleArray )} index »= _nexamples) return NULL;
return &_exampleArray[index];

} //get_example(2)

/ii*iit"itttfittiti*ii‘*tiit'!*i*i'*!ti*iti'i'*iii’*tﬁQii"*ti**i'i*tﬂti**ii'*i/

/* add_example */
/f*iit*i*"tt*t'tl*t!*i*!!t**t*tiititt*ltitt*ititt*tﬂttt!**!ﬁ!t**tt’tt*i**iti*/
uint
HMarkExampleSet : :add_example{const MarkExamplek newExample)
{
// if need to grow the size of the array
if (_nexamples == _size) (
MarkExample *oldArray = _exampleArray;
uint oldsize = _size;

init_array (_size + EXAMPLESET SIZE_INCR):; // create a new array
—

for (register short i = 0; i < oldSize; ++1i) ¢
_exampleArraylil = oldArrayl{il;
)

delete [] oldArray;
}

// append the newExample at the end
_exampleArray[_nexamples++] = newExXample;

return _nexamples;

} //add_example()

R R R R A R A R A A ARk Rk R AR AR IR IR AR I I XTI KA A XX E XTI AR XK/

/* set_rep_example */
/’*!ttt*itttt*ti*’tt*!*ti!!t*i*tttt*ttttt!tttt*1iitt*tttt!ttttiii*iit!tiiittii/

void
MarkExampleSet ::set_rep_example {const MarkExample &newExample)
(

delete _repExample;

_repExample = new MarkExample;

*_repExample = newExample;

) //set_rep_example()

SRR AR KA R R R A R AR R R AR R kA A A A R R N I A AN A AT XA A AR AR AN R XX F R AR N A AR XN X/

/* initName */

Vadi AR AR RS AR SRR SRR ARttt it ot it ittt ittt ettt sind ]

void
MarkExampleSet::init_name (const char *initName)
{
_className = NULL;
if (initName) ¢(
_className = new char [strlen{initName) + 1]; // extra 1 for null at end
assert (_className);
strcpy (_className, initName);
}

} //init_name()

A A R Ak R R Rk kR R R R R A A AR XA A I AR NI IR AN AR A AR KX A R R AR R/

/* cleanup *x/
/*i**iil*i*tt*!i!**iiit*it!tt!ttitil’iiitttttit***t’tiititttt*iti*iittt*lt!itt/

void
MarkExampleSet : :cleanup()
{

_classIndex = -1;
delete _repExample; _repExample = NULL:
delete _className; _className = NULL;

_nexamples = 0
delete [] _exampleArray; _exampleArray = NULL;
init_array (EXAMPLESET_DEFAULT_NUMEXAMPLES) ;

) // cleanup()
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/itt**t**i******i*iittititttti*i**ii*******ﬁit’t!!!tt’t**iiiﬁt!itii*t*iii*iiii/
/* MarkInterface.C */
/* i/
/* Methods of class MarkInterface */
/* i/
/* Buthor: Lalit K. Agarwal, Brown University */

/* Date : HMay 1994 *

AAAAE LR LR AR LR AL AL RS ARSI A AL D]

#include *MarkExample.H"
#include *MarkiInterface.H"
#include "MarkClassifier.H®

#include <Xm/DrawingA.h>
#include <Xm/DialogS.h>
tinclude <Xm/PanedW.h>
#include <Xm/Label .h>
#include <Xm/PushB.h>
#include <Xm/DrawnB.h>
#include <Xm/RowColumn.h>
tinclude <Xm/ScrolledW.h>

#include <stdio.h>
#include <stdlib.h>
#include <iostream.h>

tdefine EXAMPLE_WIDTH 100
tdefine EXAMPLE_HEIGHT 100
#define EXAMPLES_PER_COL 4
tdefine EXAMPLES_PER_POW 4
tdefine SCROLLW_OFFSET 12

tdefine ENABLE_FG *NavajoWhite"
tdefine ENABLE_BG *DarkSlateGray"”
#define NAME_START_X 10

tdefine NAME_START_Y 15

XmStringCharSet charset = XmSTRING_DEFAULT_CHARSET;

char _zdebug_flag{128]; // just ignore it.

R R R R R Rk A A R A A Nk A AR Rk A R R A A AR A A AR A A I I AR R R IR A AT AR A K kR )

/* Forward Function Declarations */
/””t***i******t*tiiit******i**ﬁﬁl!!ﬂﬁ*tit*****i*****l**iiﬁﬁi’ttttttt**t*tttt/

extern Widget
get_top_shell (Widget w);

static void
dismiss_shell_callback(Widget w, XtPointer shell, void *cbs):

static void
drawb_callback (Widget drawb_w, XtPointer client_data, void *cb);

VA AAE AR AR R AR AR AL RERSRLRSARER Ittt

/* BtnMot ionAction() */

VAAASE AR RS AR RS LSRRttt st

static

void BtnMotionAction(Widget w, XEvent *event,
String *params,
Cardinal *num_params)

MarkInterface *mi;
XtVaGetValues(w, XmNuserData, &mi, NULL);
if (mi) mi->eventHandler (w, event);

}/* end BtnMotionAction() *.

AR R e R R e R R R ALl

o BtnUpAction () */

TEK AR A AR AR AR IR K IR TR T AR SRR R IR IR KT R AR TN E

static

+v0id BtnUpAction( Widget w, XEvent *event,
String *params,
Cardinal *num_params)

MarkInterface *mi;
¥tvaGetValues(w, XmNuserData, &mi, NULL);
if (mi) mi->eventHandler(w, event);

}/* end BtnUpAction{} */

JEEHAA AR AR AR A A AR A AN AR SR AR kR RS kAN AR R

/* BtnDownAction(} */

FAAALALAARS LSRR ARSI eR Rttt tldlN

static

void BtnDownAction( Widget w, XEvent *event,
String *params,
Cardinal *num_params)

MarkInterface *mi;
XtVaGetValues(w, XmNuserData, &mi, NULL);
if (mi) mi-s>eventHandler(w, event):

}/* BtnDownAction() */

VARAAAESAALSE AR AL RRL SRR RS RRl Y]

/* HelpAction() */

JEEE R A AR AR AR R I AR AR T IR AR ARk AR AR R

static

void HelpAction{ Widget w, XEvent *event,
String *params,
Cardinal *num_params)

MarkInterface *mi;
XtvaGetValues(w, XmNuserData, &mi, NULL):

if (mi) mi->displayMarksRecognized{);
}/* HelpAction{) */

AR AT E RS R R R R R R R ]

/* ActivateAction() */
/tlii!itii!iittitiitiittitiilitllllltittttttttt/

static

void ActivateAction{ Widget w, XEvent *event,
String *params,
Cardinal *num_params)

MarkInterface *mi;
XtVaGetValues(w, XmMuserData, &mi, NULL):;
if (mi) mi-s>activateMarkingInteraction();

}/* ActivateAction() */

AR E AR L S e R e A e A A R AR )
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/* DeactivateAction () */
/"ttt!*’tttlil!tti!'ﬁttt*!ﬁ'ti!*!'ﬁttt!t!ttﬁt'/

static

void DeactivateAction{ Widget w, XEvent *event,
String *paranms,
Cardinal *num_params)

MarkInterface *mi;
XtVaGetValues (w, XmNuserData, &mi, NULL);
if (mi) mi->deactivateMarkingInteraction();

)/* DeactivateAction() */

SRR AR A AR I IR A PR A AR I A IR IR SRR AR A AR R AR TR

/* MarkAppInitialize() */

VARAES R RIS R R R AR aR Rttt sl yi

void
MarkAppInitialize (XtAppContext app_context)
{
static XtActionsRec interface_actions{] =
{

{ "btnDownAction®, BtnDownAction ),

{ "btnUpAction", BtnUpAction ),

{ "btnMotionAction®*, BtnMotionAction },
( "helpAction-®, HelpAction },

{ "activateAction*, ActivateAction },
{ *deactivateAction®, DeactivateAction )

)i
XtSetLanguageProc (NULL, (XtLanguageProc)NULL, NULL):

XtAppAddActions (app_context, interface_actions, 6);

} // MarkApplnitialize()

VAR RS AR AR R R e Rt ittt lstisitlly]

/* Translation Table() */
/ttil*tﬁtttitlttti ttttttlttttttittltttfiltltttt/

static char defaultTranslations([] =

*<Btn2Down>: btnDownAction () \n\
<Btn2Up>: btnUpAction{) \n\
<BtnZMotion>: btnMotionAction() \n\
Alt<Key>a: activateAction{) \n\
Alt<Key>d: deactivateAction() \n\
Alt<Key>h: helpAction()*;

SR R kA R A Rk kAR N Rk N R AR A A R R AR R IR kR kA AR AR AR IR AR A I A A AR IR KNI IR

/* MarkInterface: :MarkInterface() */

VARERA R AR AR Rt RR SRRttt R d ittt il s ettt sl ll]

MarkInterface: :MarkInterface(Widget w, char *classifier_file]
{

_widget = w;

_appCallbackProc = NULL:

_userData = NULL:

_interactionStatus = MARKING_ACTIVATED;

_classifier = new MarkClassifier{classifier_file):
o,

if (!_widget) return;
char *var;

S use default translations only if user doesn\’t define his
if (!(var = getenv("MARKUSERTRANSLATIONS")) }
{
// MODIFY WIDGET’S TRANSLATION TABLE
XtTranslations widgetTranslations:
widgetTranslations = XtParseTranslationTable{defaultTranslations);:
XtOverrideTranslations(_widget, widgetTranslations):
)

/17 store pointer to the MarkInterface object in widget
XtvVaSetValues(_widget, XmNuserData, (XtPointer)this, NULL);

}/* end constructor */

T R R R A X R X N kN N T I A AR I AT T T XA R I AKX I A AN R AR IR IR I I XXX /

/* MarkInterface: :MarkInterface() */
/'l'!l**lit!t*tii!!*t*’i't*tt!il"l'!'l’l"l'i"l'ilitﬁ!tittlltttttll[tlttttittttttttttﬁlt/

MarkInterface: :MarkInterface(Widget w, MarkClassifier *classifier)
{

_widget = w;

_appCallbackProc = NULL;

_userData = NULL;

_classifier = classifier;

_interactionsStatus = MARKING_ACTIVATED;

if (i_widget) return;
char *var:

/7 use default translations only if user doesn\’t define his
if () (var = getenv("MARKUSERTRANSLATIONS")) )
{
// MODIFY WILZET'S TRANSLATION TABLE
XtTranslations widgetTranslations;
widgetTranslations = XtParseTranslationTable(defaultTranslations});
XtOverrideTranslations(_widget, widgetTranslations);
) .

// store pointer to the MarkInterface object in widget
XtVaSetValues(_widget, XmNuserData, (XtPointer)this, NULL):

}/* end constructor */

R K R R A A R N AR A KA R A AN AR Ak AR AN A XL N A XA AR AKX XX IR X T X RIARRT RN KR Ak ATk

/* initMark () */

R A R R A R R A R A RN A AR N R A AR AN I I AN AN AKX RN KR KRNI AN R KRR Ak )

void
initMark (MarkEvent &mark_event)
{
mark_event .widget = NULL;
mark_event .start_time = mark_event.end_time = 0:
mark_event .start_x = mark_event.start_y = mark_event.last_x = mark_event.last_y
mark_event .state = 0;
delete mark_event .path_points; mark_event.path_points = NULL;
mark_event .npoints = 0;
delete mark_event .mark_class_name; mark_event .mark_class_name = NULL;

}~ ' initMark ()

0;
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SRR Rk R Rk kI N KN NN A A R A A E R Rk R R AN R R R RN R R R R N R R R AR B PR R R AR AN R N E R A X/

KA MarkInterface::eventHandler () * .
l/t*ii******iiiiiiiiii*iiitiiiiiiiiiiiiiiiiiiitttttttﬁttﬁﬁtiiiiiiiiiiiiiiiiiiii‘,’ .l' l.]arklnterface::diSpla}-l_larksp\ecognized() '.',
R 2 2 S R E R R R R R R R R e R R R E R R R R R R R A R R e R R R R R R R R R R R RS RS E R R R ER N R
. /

1121222320222 2 R S L L R Y S S SRS L )

void MarkInterface::eventHandler (®Widget w, XEvent *event}

{ void
static MarkPoint curp, lastp; HarkInterface: :displaytarksPecognizedt)
static MarkEvent _mark_event; {
if (!_classifier) return;
if(_interactionStatus == MARKING_DEACTIVATED) return;
int nexamples = _classifier->nclasses():
if (event->type == ButtonPress) { if (!nexamples) return:;
_curUserExample = new MarkExample; .
initMark (_mark_event} ; i SET UP THE WIDGET TO DISPLAY MARKS
_mark_event.widget = w; Widget shell w, da_w, pane_w, label_w, pushb_w, rowcol_w, drawb_w;
curp.time = 0; _mark_event.start_time = event->xbutton.time; Widget scroll_w;:
curp.x = _mark_event.start_x = event->xbutton.x; GC da_gc;
curp.y = _mark_event.start_y = event->xbutton.y;
_curUserExample->add_point (curp) ; shell_w = XtVaCreatePopupShell ("shell_help®, xmDialogShellWidgetClass,
} get_top_shell (_widget),
XmNdeleteResponse, XmDESTFROY,
else if(event->type == MotionNotify) ({ NULL) ;
curp.time = 0;
curp.x = event->xmotion.x; pane_w = XtVaCreateWidget(*pane_help", xmPanedWindowWidgetClass, shell_w,
curp.y = event->xmotion.y: XmNsashWidth, 1,
_curUserExample->add_point (curp) ; XmNsashHeight, 1,
} NULL) ;
else if (event->type == ButtonRelease) { // TOP LABEL
curp.time = 0;
curp.X = event->xbutton.x; char *widget_name = (char *) XtName(_widget) ;
curp.y = event->xbutton.y; char help_messagel[] = "Marks Recognized by Widget: ";
_mark_event.end_time = event->xbutton.time; char *label_message = hew char [strlen{widget_name)} + strlen(help_message) + 2];
_curUserExample->add_point {curp) ; strcpy (label_message, help_message):
_mark_event.path_points = _curUserExample->points(& _mark_event .npoints): strcat (label_message, widget_name) ;
_mark_event.state = event->xbutton.state; XmString label_str = XmStringCreateSimple(label_message);

.curUserExample->bbox (_mark_event . bbox) ;
label_w = XtVaCreateManagedWidget {("help_label”,

// CLASSIFY THIS EXAMPLE xmLabelWidgetClass, pane_w,
if(_classifier) { XmNlabelString, label_str,
const char *name = _classifier->classify_example(_curUserExample); NULL) ; :
if (name) {
_mark_event .mark_class_name = new char(strlen(name) + 1]; XmStringFree(label_str) ;
strcpy (_mark_event .mark_class_name, name); delete label_message;
)
} 7/ SCROLLING WINDOW WITH DRAWN BUTTONS FOR REP-EXAMPLES
// IF CLASSIFICATION SUCCESSFUL int nrows = (nexamples/EXAMPLES_PER_ROW} + 1;
if (_mark_event .mark_class_name) int ncols = (nexamples >= EXAMPLES_PER_ROW) ? EXAMPLES_PER_ROW : nexamples;
{ int sw_width = (EXAMPLE_WIDTH + SCROLLW_OFFSET) * ncols; // no scrolling along x-axis
1/ USER CALLBACK int sw_height = (EXAMPLE_HEIGHT + SCROLLW_OFFSET) * ( (nrows < EXAMPLES_PER_COL) ? nrow
if (_appCallbackProc) s : EXAMPLES_PER_COL) ;

(*_appCallbackProc) (this, _userData, &_mark_event);
scroll_w = XtVaCreateManagedWidget ("scrolledw_help*,

delete _curUserExample; _curUserExample = NULL; xmScrolledWindowWidgetClass, pane_w,
XmNwidth, {sw_width),
} // 1if classification successful XmNheight, (sw_height),
XmNscrollingPolicy, XmAUTOMATIC,
} // buttonRelease NULL) ;
else rowcol_w = XtValreateManagedWidget { *rowcol_help", xmRowColumnWidgetClass,
printf ("eventHandleer(): unrecognized event\n"*): scroll_w,

XmNpacking, XmPACK_COLUMN,
)} // eventHandler() XmNnumColumns, nrows,


http:��*���*��*��*.**.**��*������������
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XmNorientation, XmHORIZONTAL, while (w && !XtIsWMShell (w))
NULL) ; w = XtParent (w):
return w;

int example_index = 0;

for (int i = 0; i < nrows; ++i) { JERI AR ARk ek kR kR AR R Ak IR R AR T A KRR R A F IR R AR AN R AR R AR R R X KR AR K

for (int j = 0; j < ncols; ++j) { * HANDLE : dismiss_callback

if (example_index == nexamples) break; *

drawb_w = XtVaCreateManagedWidget ( *drawbutton_help®, xmDrawnButtonWidgetClass, * callback for inputs to drawing area
rowcol—w, ti*tttiiiiiittkfﬁtttii!"*iit’t't"iitiiiikfittiiit'ttttittttt*iit/
// XmNlabelType, XmPIXMAP,
XmNwidth, EXAMPLE_WIDTH, static void
XmNheight, EXAMPLE_HEIGHT, dismiss_shell_callback (Widget w, XtPointer shell, void *cbs)
XmNpushButtonEnabled, True, {
XmNshadowType, XmSHADOW_ETCHED_OUT, XtDestroyWidget (Widget (shell)) ;
NULL) ;

XtAddCallback (drawb_w, XmNexposeCallback, drawb_callback, (void *)example_index); }

XtAddcallback (drawb_w, XmNactivateCallback, drawb_callback, (void *)example_index)

// store pointer to the MarkInterface object in widget SRR A R R R A A R R AR R AR AR AR R AR AR R R AR F R R AR AR R a
XtVaSetvalues{drawb_w, XmNuserData, (XtPointer)this, NULL); * HANDLE : drawb_callback
example_index++; *

} * callback from the draw-buttons

if (example_index == nexamples) break; A AR R A AR AR Ak A A kR AR Rk Rk R R R AR F R AR AR R AR R F Rk Rk kAR k)

)

static void
/7 MESSAGE BUTTON drawb_callback (Widget drawb_w, XtPointer client_data, void *cb)
XmString msg_str = XmStringCreateSimple("Click on a Button to Activate/Deactivate Mark (

*): XmDrawnBut tonCallbackStruct *cbs = (XmDrawnButtonCallbackStruct *)cb;

int example_index = {(int) client_data;
label_w = XtVaCreateManagedWidget ( "help_label®, MarkInterface *mi;
xmLabelWidgetClass, pane_w, XtVaGetValues (drawb_w, XmNuserData, &mi, NULL);
XmNlabelString, msg_str,
NULL) ; Display *drawb_disp = XtDisplay{drawb_w) ;
Screen *drawb_screen = XtScreen(drawb_w);
// CANCEL BUTTON
// use the same gc for all the draw-buttons
label_str = XmStringCreateSimple("Cancel®); static GC drawb_enabled_gc;
: static GC drawb_disabled_gc;
pushb_w = XtVaCreateManagedWidget (*cancel®, static XFontStruct *font_struct;
xmPushBut tonWidgetClass, pane_Ww, static char *font_name;
XmNlabelString, label_str,
NULL) ; if {!drawb_enabled_gc) ( ‘
drawb_enabled_gc = XCreateGC (drawb_disp, RootWindowOfScreen(drawb_screen),
XmStringFree(msg_str}; 0, NULL);
XmStringFree(label_str); drawb_disabled_gc = XCreateGC(drawb_disp, RootWindowOfScreen (drawb_screen),
0, NULL);

XtAddCallback {pushb_w, XmNactivateCallback, dismiss_shell_callback, shell_w);
// GET COLOR PIXEL VALUES FROM COLOR NAMES

Pixel enable_fg, enable bg, disable_fg, disable_bg:;
XColor enable_xcolor_fg, enable_xcolor_bg, unused;
Colormap cmap = DefaultColormapOfScreen{drawb_screen) ;

XtManageChild(rowcol_w):
XtManageChild({pane_w):

Xt Popup(shell_w, XtGrabNone);
XAllocNamedcColor {drawb_disp, cmap, ENABLE_FG, &enable_xcolor_fg, &unused);

XAllocNamedColor (drawb_disp, cmap, ENABLE_BG, &enable_xcolor_bg, &unused):
enable_fg = enable_xcolor_fg.pixel;

enable_bg = enable_xcolor_bg.pixel;

disable_fg = enable_bg;

disable_bg = enable_fg:

} /* displayMarksPecognized() */

VARAAR RS AR AR S SRS R SRttt Rttt ettty

/* get_top_shell () */ XSetBackground (drawb_disp, drawb_enabled_gc, enable_bg}:
/ttilttitttﬁﬁitiiitttitiiii*iitkttiiiiittiiiitttii*tittiiktiiiiit/ XSetForeground(drawb_disp, drawb_enabled_gc, enable_fg);
Widget XSetBackground (drawb_disp, drawb_disabled_gc, disable_bg):
get_top_shell (Widget w) XSetForeground{drawb_disp, drawb_disabled gc, disable_ fg):

{ —~—— .
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font_name = "-adobe-times-bold-r-normal--14-140-75-75-p-77-1is08859-1"; double mag_y = (EXAMPLE_HEIGHT/(max_y)):
font_struct = XLoadQueryFont (drawb_disp, font_name);
if {font_struct == NULL) /! CPEATE THE MAGMNIFIED (COMPRESSED) EXAMPLE
printf(*font_struct = null:n*); MarkExample mag_ex;
} for (i = 0; 1 < (npoints - 1); ++i)
{
Wwindow drawb_win = cbs->window; pl.x = {mag_x} * (points(i).x};
pl.y = {mag_y) * (points(i).y);
// XFillRectangle(drawb_disp, drawb_win, drawb_gc, 0, 0, pl.time = G;
I EXAMPLE_WIDTH, EXAMPLE_HEIGHT}) ; mag_ex.add_point (pl) :

)

XEvent *db_event = cbs->event:
delete [] points;

if (cbs->reason == XmCP_EXPOSE) (

if (mi->enabled{example_index) == RECOG_ENABLED) ( // CENTEPR. THE MEW EXAMPLE IN THE DRAWING BUTTON
mi->drawExample(drawb_w, drawb_win, drawb_enabled _gc, example_index};
) int cx = EXAMPLE_WIDTH/2;
else {( int cy = EXAMPLE_HEIGHT/2;
mi->drawExample (drawb_w, drawb_win, drawb_disabled_gc, example_index) :
} mag_ex.bbox {bbox) // bbox of the new magnified example
}
int cdx = cx - ((bbox.max_x + bbox.min_x)}/2);
else if(cbs->reason == XmCR_ACTIVATE) int cdy = cy - ({bbox.max_y + bbox.min_y}/2):

(
mi->toggleRecognitionStatus(example_index} ;
if {mi->enabled(example_index))
mi->drawExample(drawb_w, drawb_win, drawb_enabled_gc, example_index) ;

points = mag_ex.points{&npoints) ;

for (i = 0; i < (npoints - 1); ++i)

} {
else {( int x1 = points[i]l.x + cdx:
mi->drawExample(drawb_w, drawb_win, drawb_disabled_gc, example_index): int yl1 = points[i].y + cdy:
} int x2 = points[i + 1].x + cdx;:
} int y2 = pointsli + 1].y + cdy;
XDrawLine{db_display, db_win, db_gc, x1, y1l, x2, y2};
} /* drawb_callback() */ )

delete [] points;

const char *name = ex->name();

VARAARA RS SRS AR RS AL R AR AR AR R R Rttt ittt ittt sttt sdllt if (name} (

/* MarkInterface::drawExample () */
/ttt!ttttt.t'ttttttttttt****t*tt*!ttt"ttttttttttttt*ttttttttttt'/

void

MarkInterface: :drawExample(Widget db_w, Drawable db_win, GC db_gc,
int example_index)

{

if (example_index < 0) return;

const MarkExample *ex = _classifier->rep_example (example_index};
if {!ex |] ex-»empty(}) return;

Display *db_display = XtDisplay{db_w);
unsigned int npoints;

register int i;

register MarkPoint pl, p2;

MarkPoint *points = ex->points(&npoints);
MarkBBox bbox:

ex->bbox (bbox) ;

double max_x = bboX.max_x;

double max_y = bbox.max_y;

double min_X = bbox.min_x;

double min_y = bbox.min_y;

double mag_x = (EXAMPLE_WIDTH/(max_x)):

int str_len = strlen(name);
XDrawString(db_display, db_win, db_gc, NAME START X, NAME START_Y,
name, str_len);

)

} /* drawExample() */

VARAARA AR R AR R AR AR AL RARR AR LRttt tttsl)

/* MarkInterface: :toggleRecognitionStatus() */
/iiitttttttttttttttttttttttitttttt*ttttttiii‘iiiitiittttttttttttt/

void
MarkInterface::toggleRecognitionStatus(const char *mark_name) const
{
if(_classifier)
_classifier->toggle_recognition_status(mark_name) ;

)

JEE AR A AR A R R R AR AR R R R AR R R R AR A AR I A AR I AR AR F R A AR R KA RN

/* MarkInterface: :toggleRecognitionStatus() */
/ttttttttttiiltttttttiitittiitttttttitiiiiillitiittttttttttttttti/

void
MarkInterface::toggleRecognitionStatus(int mark_index) const
{

if(_classifier)
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_classifier->toggle_recognition_status{mark_index) ;
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/* MarkInterface: :enabled() */
/iiii'iititittittittiittitiiiiittt'tttitittti"ittiiiittttitttiii/

int
MarkInterface::enabled(const char *mark_name) const
{
if (_classifier)
return (int) _classifier->enabled({mark_name) ;
else return RECOG_DISABLED;

VARARARLAARARL AR EE LRSSl ERARRRaRdtR Rttt stl

/* MarkInterface: :enabled() */
/**i*iitifi*tii*iiii*iti‘i*iii"'tiiiiiiiiiiﬁ“liiiiiiiititiiii't/

int
MarkInterface::enabled(int mark_index) const

{
if{_classifier)
return (int) _classifier-»enabled({mark_index);
else return RECOG_DISABLED;

VARAAAAR AR R AR e A A e R R S A R e At ALl

/* MarkInterface: :get_widget () */

VAASARA AR AR AR AR AL AR a R RS R e e R R RS Rl

Widget
MarkInterface: :get_widget () const
{

return _widget;

VASAARSA AR AR AR RS RERARL RSt iRttt ittt i tlilss ]

/* MarkInterface: :get_classifier() */
/ii'tiﬁitttttt*iitt*ttittt‘tttitttitiliittttt**ttittti*ttittitt't/

const MarkClassifier*
MarkInterface: :get_classifier() const
{

return _classifier;

VARASARARE R R AR e A A e AR R R AR R I AR AR ARttt sl

/* MarkInterface: :get_callbackProc() */
/!ii'ittttit!itititi*tﬁitttiii*ttititttttiiﬁfiitttiti't'iiii*tttt/

MarkCallbackProc
MarkInterface::get_callbackProc() const

{
return _appCallbackProc;

VASAAAEARLARE AL REE S AR E R RsRRlat ettt ittt el i sttt

/* MarkInterface: :set_callbackProc() */

VAAAAAAAARAAR RS AR R Rl SRR L st R st il il inl sttt ssllll]

void
MarkInterface: :se*allbackProc{MarkCallbackProc new_callback,

void *new_data)

_appCallbackProc = new_callback;
_userData = new_data;

VAR AARAA R AR AR AR S ARttt sttt iRttt il

’/* MarkInterface::get_userData() */
ISR R R LR SRR R R R R 2 R R R RS AR R R R LR 2R 2RSSR R
/ /

void *
MarkInterface::get_userData() const
(

return _userData;

VARAAA R AR AL R AR A AL R A A A S AR iRl

/* MarkInterface: :set_userData() */
/titttittttiitiiiiiiilttiitiiitttttitt*i*tiiii!!ttitititttiiiiitt/

void
MarkInterface::set_userData(void *new_data)
{

_userData = new_data;

VARRAR R AR R AR R A A A A R A R R A R R AR AR RSty

/* MarkInterface: :activateMarkingInteraction{) */
/ttttiitiiiiiitiiiiitittttitttii*iiiiitiiiiiittttt*i*tttiiiiit*it/

void
MarkInterface::activateMarkingInteraction(}
{

_interactionStatus = MARKING_ACTIVATED;

VARAAAAL SRR LR AR AARARSS R RE LR AR RRiRt Rt Rlil il ll )

/* MarkInterface: :deactivateMarkingInteraction() */
/.itiittthtttitiiii*tti*iiiﬂii*iiittit*itiitt!iiiiittiii'ﬁttttiii/

voiad
MarkInterface: :deactivateMarkingInteraction(}
(
_interactionStatus = MARKING_DEACTIVATED;
)
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/********i*i’fi*****tt!*!ﬂ!!!***t*t*!*tttltttﬂiiiiiiiiiiitiiitiititi/
/* example.C *y
i* */
/* Author: Lalit K. Agarwal, Brown University */
i * * 7
/ /
/* Date: May 1994 *y
o */
/* An example program to show how to use a MarkInterface object */
/* to augment a Motif widget with marking interaction. */

VAL AR R R AR AR R SRR Rt et Rttt it Rttty
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/* General iso include files */
/’t’t’fi***iiiiiiii****iiiﬁt!i!iti!!t***i**!*ﬁiil“iiiii!iii*/

tinclude <stdio.h>
tinclude <stdlib.h>

VASAAAARAR AR SRR RS R R st Rttt Rttt it RiRll N

/* Include files reguired for all Toolkit programs */
/*****tiﬁ"ttt*i***ii**tiﬁ"”’tt!!*!!****if*!ii!i*itﬁﬁﬁtt‘t!/

#include <X11l/Intrinsic.h> /* Intrinsics Definitions */
#include <X11/StringDefs.h> /* Standard Name-String definitions */

VasAAA A AR RNttt st Rttt sttt it sl sttt

/* Include files for widgets actually used in this appln. */
/i**Qtt*****tttttt!ttt*tt*t*ti!!ttttitii!!**!**it!iiitttiiiii/

#include <Xm/MainW.h>
#include <Xm/DrawingA.h>
#include <Xm/PanedW.h>
tinclude <Xm/PushB.h>
#include <Xm/RowColumn.h>

VaiAAA AL SRR ARl sttt ittt s ittt il

/* Local include files for classes */
/i*tt’**ﬂﬂt**i**tﬂ!iitit*****itl‘tt'tt***t*****iiiitiiiiiiii*/

#include *"MarkInterface.H"

VASAAE RS SRR AR R LR RNttt ittt al

/* app_gesture_handlerl () */

SRR A A RN A A A AR AR AR AR IR I A A SRR AR NI Rk k)

void app_gesture_handlerl (MarkInterface *mi, vold *user_data,
MarkEvent *mark_event)
{
if {(mark_event->mark_class_name)
printf{"mark = $s\n", mark_event->mark_class_name) ;

JEEE AR AR IR R AR A AR IR R AN RS AN R AT Rk

/* app_gesture_handler2() */

VASAAEAARREE RS AL R RS RLRLRERsRstR st iin il

void app_gesture_handler2{MarkInterface *mi, void *user_data,
MarkEvent *mark_event)
{
if (mark_event->mark_class_name)
printf(*mark = %$s\n", mark_event->mark_class_name) ;

)

VAAAAA AR RS RS AR RN RSl tlleli

/* main () */

3 -
/iitiit!!iii!t*ttt*it!i!iiiii!iiiiii'ttttiiii!!/
main{int argc, char **argv)
{
XtApplontext app_context;
Widget toplevel;
Widget main_w;
Widget da_wl, da_w2;
Widget pane_w;
toplevel = XtVaAppInitialize(
&app_context, /* Application context */
*MarkEv", /* Application class, name of reso
urce file */
NULL, O, /* command line option list */
&argc, argv, /* command line args */
NULL, /* for missing app-defaults file*/
NULL) ;
main_w = XtVaCreateManagedwWidget (*MainWindow",
xmMainWindowWidgetClass,
toplevel,
NULL) ;

pane_w = XtVaCreateWidget ("pane_w", xmPanedWindowWidgetClass, main_w,
XmNsashWidth, 1,
XmNsashHeight, 1,
NULL} :

da_wl = XtVaCreateWidget (*"drawing_areal"”,
xmDrawingAreaWidgetClass, pane_w,
XmNwidth, 400,
XmNheight, 200,
NULL) ;

da_w2 = XtVaCreateWidget ("drawing_area2®,
xmDrawingAreaWidgetClass, pane_w,
XmNwidth, 400,
XmNheight, 200,

NULL) ;
XtManageChild(da_w2) ; ‘
XtManageChild(da_wl) ;
XtManageChild(pane_w) ;
// Initiliaze the Marks package

MarkAppInitialize(app_context):

// Create a MarkInterface object for each drawing area
// and link it to the widget.

MarkInterface mi2(da_w2, argv(2]);
MarkInterface mil(da_wil, argv{1i]):

// Register the mark-related callbacks with the MarkInterface objects.
mil.set_callbackProc{app_gesture_handlerl};
mi2.set_callbackProc {app_gesture_handler2) ;

XtRealizeWidget (toplevel);
XtAppMainLoop{app_context) ;

return 1;

} // main()
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