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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-ereated 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, Le. 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 ~oints 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 

MarkEdi tor 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 MarkEdi tor: 

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

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

I 

•	 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 ill, 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 ill. This is where marks are 
drawn (by the user) or displayed. 

4.	 Message Area: This occupies the bottom portion of the ill. 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 catalog (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. IT no name is selected, the 
editor asks for a class name. IT 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, IT 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 n~e 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 
"EdiC'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 <Control> 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. 
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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 Marklnterface 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 
Marklnterface 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 
Marklnterface 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 Marklnterface 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 ~arklnterface 

Marklnterface 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 Marklnterface 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 Marklnterface object using the 
method: 

MarkSetCallbackProc(MarkCallbackProc *func, void *userData) 

of Marklnterface 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 

Mter creation, a Ma r kInt e r face 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 Marklnterface 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. 
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• 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 "<Alt>a" for activating and "<Alt>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 Marklnterface object: 

• "middle mouse button" for making marks in a widget. 

• "<Alt>a" for activating marking interaction in a widget 

• "<Al t>d" for deactivating marking interaction in a widget. 

• "<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 ''Marklnterface . H" file in the application source. 

2. Create the "toplevel" shell object	 in your application. After this, call the function 
''MarkApplnitialize ()" passing it the "xtAppContext" 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 Marklnterface object by passing to its constructor, a pointer to the 
widget as the first parameter, and either a pointer to a pre-ereated classifier, or the name 
of the classifier file as the second parameter. The second parameter is optional and can 
be left out. Marklnterface provides a method to set the classifier at a latter time. 
However, until a classifier is provided to a Marklnterface object, it wouldn't be 
able to support marking interaction. 

4. Register a call-back procedure with the Marklnterface object. Although this step 
is optional, without a call-back, Marklnterface 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 
f:mction. 

5.	 IT 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 Marklnter
face object to use the user defined key (+ button) combinations for the above 
described pwposes, 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 / lib/Xll / app
defaults/" or "/usr/openwin/lib/app-defaults/" directory. IT 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 "f'. 
The default translation table settings for the various actions are: 

<Btn2Down>: btnDownAction () II starts a mark 

<Btn2Up>: btnUpAction () II ends a mark 

<Btn2Motion>: btnMotionAction() II collects points of a mark 

Alt<Key>a: activateAction() II activates marking 

Alt<Key>d: deactivateAction() II deactivates marking 

Alt<Key>h: helpAction () II 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 "libmark. 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 Marklnterface. Mark-based interaction requires 
classifiers to distinguish between the possible marks a user may make. A 
Marklnterface object embodies a classifier and the code to trap and process all the 
marking related events in the widget. One instantiates a Marklnterface 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 
Marklnterface 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 Marklnterface 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 Marklnterface 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. 

2. MarkExample.H, MarkExample.C 

Class that abstracts a mark example. 

3.MarkExampleSet.H, MarkExampleSet.C 

Class that abstracts a set of mark examples. 

4.MarkCatalog.H, MarkCatalog.C 

Class that abstracts a catalog of marks. 

5.MarkClassifier.H, MarkClassifier.C 

Class that abstracts a mark classifier. 

6.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. 

7.MarkDefaults.H 

Contains default settings for the user interface of the editor. 

8.Marklnterface.H, Marklnterface.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. emu. 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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1***************************************************** ************************/ 

1* MarkCatalog.H *1 
1* *i 
/* Description of class ~larkCatalog 

/* * I 

1* Author: Lalit K. Agarwal, Brown University 
/* Date l~ay 19901 */ 
1***************************************************** ************************/ 

lifndef MARKCATALOG_H 
Idefine MARKCATALOG_H 

linclude °MarkExampleSet.Ho 

Idef ine CATALOG_MAlLCLASSES 100 

1***************************************************** **********.*************/ 

1* MarkCatalog
 
1*
 
1* Class to create, store, browse, and manipulate a collection of
 
1* (or called MarkExamples) of different classes. This collection
 
1* be used to create Classifiers (MarkClassifiers). The following
 
/* functions are supported by this class:
 
/*
 
/* 1) Adding examples (MarkExamples) of existing and new classes.
 
1* 2) Setting representative examples of existing and new classes.
 
1* 3) Reading and writing the catalog fromlto a file.
 
1* 4) Retrieving examples of a given class.
 
1* 5) Retrieving rep. examples of all the classes in the catalog.
 
1* 6) Retrieving rep. example of a given class.
 
1* 7) Removing classes from a catalog.
 
1*
 

*1 
*1 

Marks *1 
can then *1 
basic *1 

*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 
*1 

1* NOTE: All the classes are distinguished only on the basis of their names. *1 
1***************************************************** ************************/ 

class MarkCatalog 
( 

private: 

char 
uint 
char 

MarkExampleSet 
int 

"_catalogFile; II 
_nclasses; II 
"_classNames[CATALOG_MAlLCLASSES]; II 

_exampleSetArray[CATALOG_MAlLCLASSES); 
_changed; 

II HELPER METHODS 

II if class-name is new, returns new index;
 
int
 
class_index (const char "className);
 

II 
void
 
set_class_name (const char "newName , uint index);
 

public: 

II CONSTRUCTOR
 
II
 
MarkCatalog (const char *file NULL) ; 

II DESTRUCTOR 

catalog file 
num classes 
array of class-names 

II actual examples 
II status 

II 
-HarkCatalog() ; 

ACCESSOR functions 

int 
changed,) const 

( return _changed;) 

void 
set_change_statuslint new_status) 

( _changed = new_status;) 

II 
const char" 
catalog_file () const 

(return _catalogFile;) 

II 
void
 
set_file-name(const char "new_name};
 

II returns an array of names of the classes of marks present
 
II in the catalog. returns NULL on failure.
 
II 
canst char** 
class_names (1 const; 

II 
uint 
nclasses () const 

(return -nclasses;) 

II returns 1 if catalog empty, 0 if not. 
short 
empty () const 

(return !_nclasses;) 

II BROWSING CATALOG 

II given class-name, returns index; returns -1 if class-name doesn't exist
 
II
 
int
 
name_to_index (const char" name) const;
 

II tells if the given class name 
II returns 1 if class present, 0 
int 
class-member(const char *name) const 
( return (name_to_index(name) >= 0) 

II given class index or classname, 
II if invalid index, returns NULL. 
II changed. 
II 
Ma rk ExampleSet " 

is present in the catalog. 
if not. 

? o 

return its examples-set 
The returned example-set can be 
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example_set (uint index) 
lendif 

II same as above method; however, it also handles new class-names.
 
II
 
HarkExampleSet*
 
example_set (const char *className);
 

II return rep-examples of all the classes in this catalog.
 
II CREATES an array of HarkExamples, and inits that with the rep-examples.
 
II It is the responsibility of the calling function to appropriately FREE
 
II the memory allocated for the returned array of MarkExamples when done.
 
II
 
MarkExample*
 
rep_examples (int *nexamples) const;
 

II given index or classname, returns pointer to its representative example
 
II
 
const MarkExample*
 
rep_example (uint index) const;
 

const HarkExample*
 
rep_example (char *className) const,
 

II EDITING CATALOG 

int
 
read_catalog (); II re-reads current catalog
 

II 
int
 
read_catalog (const char *fileName) , II reads a new catalog
 

void
 
write_catalog()
 

( write_catalog (_catalogFile);) II writes the current catalog
 

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

II Add a new example "newExample" of "className" to the catalog.
 
II Can add examples of both existing and new classes.
 
II
 
void
 
add_example (const char* className, const MarkExample &newExample) ;
 

II Set representative example of a class. Again, does that for
 
II both new and existing classes.
 
II
 
void
 
set_rep_example (const char* className, const MarkExample &repExample);
 

il 
int
 
remove_class (const char* className);
 

1/ deletes _catalogFile, cleans up the "_classNames" array and the
 
II exampleSets. Hakes -pc lasses equal O.
 
void
 
cleanup() ;
 

); Ilend MarkCat?~1 



r -~. 

MarkClassifie...·. H Wed May 18 16:42:59 1994 1 

1***************************************************** ************************/ 

;" MarkClassifier.H "I 
'* " /
/" Description of class MarkClassifier 
,'" */
'* Author: Lalit K. Agarwal, Brown University ",' 
'" Date : Hay 1994 "/ 
!*****************************************************************************/ 

.ifndef ~~RCLASSIFIER_H
 

.define ~~RCLASSIFIER_H
 

.include <stdio.h> 

.include <stdlib.h> 
tinclude <iostream.h> 

.include 'MarkMisc.H' 

extern "C" ( 
.include • .. Irecog/bitvector.h' 
'include ' .. Irecog/matrix.h" 
.include " .. Irecog/util.h" 
.include " .. Irecog/sc.h" 
.include ' .. Irecog/fv.h" 
I 

.define CLASSIFIER~UMFEATURES 13
 

.define CLASSIFIER-MAXCLASSES 100
 

.define MAHALANOBISDIST_THRESHOLD 144
 

.define AMBIGUITY_THRESHOLD 0.99
 

class MarkCatalog; 
class MarkExample; 

typedef enum (RECOG_DISABLED, RECOG_ENABLEDI RecogStatus: 

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

I" Class MarkClassifier "I 
I" "I 
I" Linear-discrimination-based statistical classifier. Classifies a given "I 
I" mark into one of the constituent classes. Before classification. the "I 
I" classifier must be trained with examples of each class. "I 
I" A given example is first converted into a feature vector (of 12 features) "I 
I" which is then classified. "I 
;" "I 
/*****************************************************************************/ 

class MarkClassifier 
( 

private: 

sClassifier _sc; II classifier data 
char "_ClaSsNames[CLASSIFIER-MAXCLASSESJ: I I c lass names 
MarkExample _repExamples[CLASSIFIER_~~XCLASSESJ ; II rep examples 
char "_ti leName; I I file name 
int _changed; II status 
RecogStatus _classStatus[CLASSIFIER_MAXCLASSES); 

II HELPER METHODS 
II 
int index (const char "className) const; 

II example to feature vector 
II 

Vector example_to_fv (const MarkExample &ex) const; 

public: 

,Ii C':'NSTRUC'I'JR 

/ " 
HarkClassifier (const char "file NULL) ; 

i .' C'ESTP.U':TC'P 

-HarkClassifier() ; 

I I ACCESSOR FUNCTIONS 

int
 
changed() const
 

( return _changed;)
 

void
 
set_change_status(int new_status)
 

( _changed = new_status;)
 

int
 
nclasses() const
 

( return _sc _sc->nclasses 0; )
 

II 
const
 
char" file-name() const
 

( return _fileName;)
 

void
 
set_file-name(const char "new_name);
 

II 
int
 
nfeatures() const
 

( return _sc? sc->nfeatures: 0;)
 

II 
const char ""
 
class_names() const;
 

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

( return (_sc->w) ? 1 : 0; ) 

II BROWSING 

int
 
read_classifier (const char" infile);
 

void
 
write~classifier (const char" outfile);
 

void
 
write_classifier()
 

( write_classifier (_fileName) ;1
 

II returns the array of representative examples of all the 
II mark classes recognized by this classifier. The input parameter 
II 'num' is set to the number of elements in the returned array. 
II Returns NULL on failure. 
II 
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const MarkExample' II 
rep_examples (int 'nurn) , void 

classify_examples(char 'classNames[), int nclasses, 
returns pointer to the representative example of the input classnameII MarkCatalog 'catalog); 
return NULL on failure (nonexistant or null classname)II 

II II TO DO 
const MarkExample' void remove_mark_class {uint index} I;) 
rep_example (const char 'className); void remove_mark_class (char' className) I;} 

II same as the above function. II Toggles the recognition status of a particular mark class 
Ii Ii between ENABLED and DISABLED. When the status for a class is 
const MarkExample' II DISABLED, the recognizer returns NULL class-name whenever an 
rep_example(int class_index); II example of that class is recognized. 

II 
void toggle_recognition_status (int class_index); 

II EDITING void toggle_recognition_status (const char 'className); 

add the example 'newExample· of class name ·className· to theII RecogStatus tells whether the recognition of a particular mark class isII 
classifier. Accepts examples of both existant and new class names.II enabled or disabled in the classifier. If it is disabled, then if anII 

II input mark is classified as of that class, the classifier returns null.II 
void II 

(const char 'className, const MarkExample &newExample) ; adcLexample enabled(int class_index) const;RecogStatus 
enabled(const char 'class_name) const;RecogStatus 

same as above method except that given a catalog, and a list ofII 
class names from the catalog, it adds all the examples of each classII to find out if the input class name is recognized or not byII 
in the catalog to the classifier.II the classifier.II 

II II 
void new_class(const char 'class_name} constint 

(const char 'classNames[), int nclasses,adcLexamples ( return (index(class_name) < 0) ? 1 : 0; 
MarkCatalog 'catalog), 

cleans up the classifier. the names in the _classNames array,II 
Removes a class of the given name from the classifier. Re-trains theII are all deleted, all the examples in the _repExamples array are alsoII 
classifier after doing so.II recursively cleaned up. The classifier data ·_sc· is also freed.II 

int _fileName is deleted and set to NULL.II 
remove_class(const char 'className); II 

cleanup() ;void 
sets the representative example of class only if it is exists.II 
doesn\'t set the rep. example of a new class.II ), Ilend MarkClassifier 

II 
void 

(const char 'className, const MarkExample &example) ; set_rep_example #endif 

II train classifier on the added examples 
II 
void 
train(); 

classify a feature vector. Sets the rejection parametersII 
ap and dp. ap is the ambiguity metric. dp is the mahalanobis distance.II 
Threshold values are defined for both the metrics. The higher the valueII 
of ap for an example, the better it is, and the reverse is true for dp.II 

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

II 
const char ' 
classify_fv(Vector fV) const; 

classifies the given example and returns it\'s class name.II 
returns l·roLL if example doesn\'t belong to any class.II 

II 
canst char * 
classi fy_example (const MarkExample 'ex_to_classify) const; 

II classifies all the examples of each class whose names are given 
II in the i9~' parameter (array ·classNames[J'). 

, . 
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1***************************************************** *********** 

* FILE l~arkDefaults .H 

* AUTHOP. LALIT AGAFMAL 

* DATE r~ay 1994 

* This file contains fall back resources for the MarkEditor UI. 
**************************************************************** ( 

1***************************************************** *********** 

F ALL - B A C K
 
RES 0 U R C E S
 

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

static String fallback_res [] = 
{ 

·Mark.width : 500', 
·Mark.height : 500', 

II Fallback resources for Main Window
 

'Mark. MainWindow. background white- ,
 
'Mark.MainWindow.background black' ,
 

II 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 

}; Ilend of fallback resources 
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I·*t***********************************************.***-**********************! 

1* MarkEditor.H *1 
1* * I 
1* 
'* 

Description of class MarkEditor * I 
* , 

1* Author: Lalit K. Agarwal, Brown University */ 

I * Oat e May 1994 *1 
f*****·*****·*****·*********************************** ************************: 

.ifndef MarkEditor-H 

.define MarkEditor_H 

'include ·MarkCatalog.H" 
.include "MarkClassifier.H" 

'include <iostream.h> 

.include <Xm/Xm.h> 

.define UI_MAX_SELECTED_IT84S 50 
'define UI-MAX~AMELEN 100 
'define UI-MAX_CATALOGS 5 
.define UI-MAX_CLASSIFIERS 25 

1************************·**************************** ***********/ 

!* struct MarkMenuItem *1 
1* *1 
1* Used in the construction of menus for the MarkEditor *1 
1***************************************************** ***********/ 

struct MarkMenuItem 
( 

char *label_str; I Iwidget 's name 
char mnemonic; Ilbutton's mnemonic 
char *accelerator; Ilaccelerator if any 
char *accel_text; Ilaccelerator text 
Widget Class *class-ptr; Ilpushbutton, label, separator ... 

II routine to call
 
void (*callback) (Widget, XtPointer, void*);
 

}; Ilend of struct definition 

1***************************************************** ***********/ 

1* struct ListSelection *1 
1* *I 
1* Used in processing the selection from various list widgets. *1 
1***************************************************** ***********/ 

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-hDD_EXAMPLES, CAT_SET_REP_EXAMPLE, CAT_SHaW_EXAMPLES, 
CLASSIFIER_SET_REP_EXAMPLE, CLASSIFIER-ADD~·~RKS, 

CLASSIFIER_DP~WADD_~~RKS, 

CLASSIFIER_CLASSIFI_EYJU4PLES) MarkEditorEdit Mode , 

!* class MarkEditor *1 
/* * / 
!* The class for the full functionality of an editor to: *1 
/* */ 

!* 1) create catalogs of marks *1 
:* 2) browse existing catalogs *1 
!* 3) append tolmodify existing catalogs *1 
1* 41 create clas.-ifiers to classify a given selection of marks *1 
1* 5) browse existing classifiers *1 
/* 6) append new marks to existing classifiers *1 
1***************************************************** ***********/ 

class MarkEditor 
{ 

II widgets used in the user interface 
II 
Widget toplevel_w;
 
Widget main_wI
 
Widget menubar_w;
 
Widget forllLw,
 
Widget cat_label;
 
Widget rec_Iabel;
 
Widget cat_list_w,
 
Widget rec_Iist_w;
 
Widget message_wi
 
Widget prompt_dialog,
 
Widget selection_dialog;
 
Widget shell_w, file_list_w, pane_wi
 
11idget da_w;
 

II Drawing area related stuff
 
II
 
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; II struct to store font info
 
char* font-pame; II font used for display
 

II Catalog/classifier related stuff
 
II
 
MarkCatalog _catalogs [UI-MAX_CATALOGS] ;
 
MarkClassifier _classifiers[UI-MAX_CLASSIFIERS];
 
int -pcatalogs; II num open catalogs
 
int _nclassifiers; II num open classifiers
 

MarkCatalog *catalog; II current catalog
 
MarkClassifier *classifier; II current classifier
 

II Used for a current example
 
II
 
char example_className[UI_MAX-NAMELEN];
 
MarkExampleSet *cur_exampleSet;
 
MarkExample *cur_example;
 

MarkEditorEditMode edit-rnode; 

ListSelection _cat_selection; II keeps track of current selections 
ListSelection _rec_selection, 

/**************~/r.~~********************************* /-'-",1 UI related HELPER METHODS*************/ 
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Widget 
build_pdm (char 'menu_title, char menu~nemonic, 

MarkMenuItem' menu_items) ; 

void 
create~enus{) ; 

void 
create_workArea(); 

void 
create_lists () ; 

void 
create_drawingArea() ; 

void 
create~essageArea(); 

public: 

MarkEditor (Widget toplevel); 

II COMMON METHODS (used both for catalogs and classifiers) 
II 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~ode);
 

void 
prompt_save_as(char doc_type); 

void 
prompt_quit(); 

void 
prompt_get_className() ; 

void 
prompt_show_selection(char sel); 

void 
show_selection(char sel_type, char 'selection); 

void
 
close_selection(char sel_type, char 'selection);
 

void
 
show_list(char listType);
 

I I OTHER UTILITY FUNCTIONS
 
II
 

void
 
saveAll(char doc_type);
 

II for any activity in the drawing area 
II 
void
 
da_activity(XmDrawingAreaCallbackStruct 'da_cbs);
 

void clear_da(); 

ii for drawing a given example in the drawing area 
void 
draw_example(const MarkExample 'ex, const char 'name); 

iI for printing a message in the message area. 
/ I 

void 
print_message (char 'message, char new_or_cont) ; 

i/ called when one selects an item(mark) from one of the
 
II two lists. The rep. example of the selected mark is displayed
 
Ii if present.
 
void 
update_selection (Widget w, Y~ListCallbackStruct 'cbs); 

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

MarkEditorEditMode 
get_edit~ode ( ) 

( return edit~ode;) 

void 
set_edit~ode(MarkEditorEditModenew~ode) 

(edit_mode = new~ode;) 

void
 
save_quit ( ) ;
 

II 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);
 

II given the name of the catalog file, returns the (internal) slot
 
II number (or index) it is in.
 
int
 
catalog_index (char 'name) ;
 

const char '
 
curCatalogSelection() const
 
( if (catalog)
 

return _cat_selection. item;
 
else
 

return NULL;
 

II to add examples to a catalog 
void 
catalog_addExamples(const char 'class_name); 

void 
catalog_addNewClass(); 
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void tendif 
catalog_removeClass() ; 

void
 
show_examples (const char 'class_name);
 

II 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
 

( if (classifier)
 
return _rec_selection.item;
 

else
 
return NULL;
 

void
 
classifier_setRepExample(const char 'class-name);
 

II initial setup before adding new marks to a classifer
 
void
 
rec_setup_addMarksl) ;
 

void
 
rec_addMarks() ;
 

void
 
classifier_drawAddHarks(const char 'class_name);
 

void
 
classifier_addr~wClass();
 

void
 
classifier_removeclass() ;
 

void
 
rec_train();
 

void 
classifier_classifyExamples(); 

II HELP TUTORIAL
 
void help_tutorial();
 

); I' class MarkEditor 'I 

, .
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/***************************************************** ************************j 

1* MarkExample.H *i 
t* *. 

* Description of class MarkExample 
i* *! 

/* Author: Lalit K. Agarwal, Brown University 
1* Date Ma:," , 1994 
/*****************************************************************************, 

'ifndef ~~P.KEXM1PLE_H 

'define ~~P.KEYAMPLE_H 

'include ·HarkMisc.H' 

Ide fine EKM1PLE_DEFAULT_NUMPOINTS 100 

/*****************************************************************************1 

1* class MarkExample *i 
1* *1 
1* Class to store the points, and name of a Mark(or simply, example). *i 
/*****************************************************************************/ 

class MarkExample 
{ 

char '_name: II example name if any 
uint JlPoints; II • actual points stored in '-pointArray' 
MarkPoint *-pointArray; II array of points 
uint _size; II size of '-pointArray' 

II HELPER METHODS 

uint 
si ze () const 

( return _size;) 

II 
void
 
initJlame (const char *initName);
 

II 
void
 
init_array (uint size);
 

public: 

II can create and initialize at the same time 
II also acts as the DEFAULT CONSTRUCTOR 
II 
MarkExample(uint npoints = EXAMPLE_DEFAULT~UMPOINTS, 

MarkPoint *initPoints = NULL, 
const char* initName = NULL) ; 

II MEMBERWISE-INITIALIZATION CONSTRUCTOR 
II 
MarkExample (const MarkExample &rhs); 

ii DESTP.UCTOR 
il 
-MarkExample() ; 

II assignment operator 
Ii 
MarkExample& 

operator = (const HarkExample &rhs); 

// overwrites the example with a new one: doubtfully needed 

void
 
o·ler_'..,rrite (uint npoints, HarkPoint 'points, char *newHame HULL) ,
 

adds a point 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 i ACCESSOR METHODS 

/i 
int 
empty () const 

( return !_npoints;) 

II 
uint 
npoints() const 

( return _npoints;) 

II 
const char* 
name () const 

( return _name;) 

II 
void
 
set_example_name (const char *newName);
 

II if valid index, assigns the point to inPoint 
II On Success, returns the index of the point 
II On failure, returns -1; 
II 
int
 
get_point (MarkPoint &inPoint, uint index) const;
 

II returns pointer to point at given index, returns NULL on failure
 
II
 
MarkPoint*
 
get-point (uint index) const;
 

II creates (using operator new) and returns a new copy of points.
 
II returns pointer to the array of MarkPoints, sets argument 'npoints'
 
II to the size of the returned array.
 
II Returns NULL (with npoints set to 0) if example is empty.
 
II 
MarkPoint *
 
points (uint *npoints) const;
 

II sets 'inbox' to the bbox values of the example.
 
II returns 1 if 'inbox' set to a valid value, else returns o.
 
int
 
bbox (MarkBBox &inbox) const;
 

II Deallocates space for the old array of points and initializes space
 
Ii for the new (future) points.
 
void
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/*****************************************************************************/ MarkExampleSet (const MarkExampleSet &rhs);
 
1* !,larkExampleSet. H *I
 
1*
 
/ * Descript ion of class HarkExampleSet.	 '" ;' DESTRU:TC'R 

*/'* 
1* Author: Lalit K. AgarwaL Brown University *1 -1·larkExampleSet ( ) ; 
/ * Date : I,lay 199~ */ 
/***************************************************************************** 

ASSIGlll·IEllT OPERA'!')R "-" 
'ifndef HARKEXAHPLESET_H 
'define ~~RKEXAHPLESET_H lola rkExampleSet& 

operator = (const HarkExampleSet &rhs): 
'include <assert.h> 

'include "MarkExample.H"	 I; ACCESSO? FUNCTIONS 
/i 

'define EXAMPLESET_DE<AULTJIUMEXAMPLES 10 int 
index () const 

/*****************************************************************************/ ( return _classIndex;) 
1* class HarkExampleSet *1 
/ * * I I,' 
1* This class represents a collection of HarkExamples. It also has space to *1 void 
1* store an index (user defined), a name, and a representative example for *1 set_index(int newIndex) 
1* the collection if desired. The user can think of it as an advanced array *1 ( _classlndex = newIndex:) 
1* of HarkExamples. *1 
/*****************************************************************************/ II 

uint 
class HarkExampleSet nexamples() const 
( ( return _nexamples;) 

int _classIndex: II index of the class 
char *_className: II name of the mark class II returns 1 if empty, 0 otherwise. 
uint _nexamples: II actual' examples present short 
HarkExample *_repExample; II representative example empty ( ) const 
MarkExample *_exampleArray; II array of examples ( return !-nexamples:) 
uint _size; II size of the example-array 

II 
II HELPER METHODS const char* 

class_name() const 
uint ( return _className:) 
si ~e () con st 

( return _size:) II 
void 

void set_class_name (const char *newName): 
init_array (uirtt size) 

( _size = size: 
_exampleArray = new MarkExample [_size] ; II Creates an array of MarkExamples, initializes it with examples 
assert (_exampleArray): II present in the set, and returns a pointer to the arr~y. Also 

II sets the input operand to the size of the array. 
II 

void MarkExample* 
init-name (const char *initName): get_alI_examples (uint *nexamples) const; 

public: 
II given index, sets the operand "inExample" to the example at that index. 

II CONSTRucroR II Returns the index if its valid, otherwise, returns -1. 
II Also acts as the default constructor II 
II int 
MarkExampleSet (uint nexamples = EXAMPLESET_DE<AULT_NUMEXAMPLES, get_example (HarkExample &inExample, uint index) const: 

const MarkExample *initArray = NULL, 
int index = -1, 
const char *initName = NULL) : II given index, returns pointer to the example. 

II returns truLL upon failure. The returned example can be modified. 
/I 

II 
II 

MEMBERWISE-INITIALIZATION CONSTRUCroR 
called during: initialization by assignment, pass-uy-value, 

MarkExample* 
get_example(uint index) const; 

II and return-by-value 
II 
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I I Appends the new example to the set. 
J/ Returns the total I of examples in the set including the new one. 
II 
uint 
add_example (canst MarkExample& newExample); 

II 
canst MarkExample*
 
rep_example() canst
 

[ return _repExample;)
 

II 
void
 
set_rep_example(const MarkExample &newExample);
 

II deal locates space for the old examples, rep-example and class-name.
 
II also initializes the space for storing new examples.
 
void
 
cleanup() ;
 

); Ilclass MarkExampleSet 

lendif 

------.
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;.************************************** •• **** •••••••• t** •••••••••••••••• _ ••• _/ 

1* MarkInterface.H 
1* 
i* Description of class MarkInterface 
1* 

i* Author: Lalit K. Agarwal, Brown University 
/ * Date l·lay 1994 
/*****.**.* •••••••• ***** ••••••• * •••• *** ••• *** ••••• ****t*** 

tifndef MARK_INTERFACE_H 
tdefine MARK_INTERFACE_H 

tinclude <Xm/Xm.h> 

class MarkInterface; 
class MarkClassifier; 
class MarkExample; 

tinclude ·MarkMisc.H" 

*1 
*/ 
*/ 
*/ 
* , 

._ ••••••• _ ••••• .' 

I··t ••• -_ •••••••••••• _--_ •••••••• _---_ ••• *---_ ** ••••••••••••• __ ••••••• / 
1* struct MarkEvent *1 
1* *1 
1* This structure is passed to the application callback routine when a mark *1 
1* -- made by the user in the widget -- is recognized. *1It------* ... _._-- .._ __ ..... _. __ ....-.... _._._ .._ __ • •• /.. .... t**tttt ••• ttt ••• 

I t ••• -----_._----_._._ ••• _-_._._.- •••••• _--_ ••••• __ •• - __ ._.- .. / 
1* Forward Function Declarations *1 
1-----*-----_·_··· __ ·······-·_··_·_-----------_·_---** ************************/ 

II Any application intending to use the MarkInterface, should call this
 
II function before instantiating any objects of type MarkInterface.
 
II This call can be made after user creates the Xt application context in
 
II his application.
 

extern void MarkAppInitialize{XtAppContext app_context) r 

II Function to initialize a MarkEvent object 
extern void initMark(MarkEvent &mark_event); 

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

1* Typedef for Callback Proc *1 
/*****************************************************************************/ 

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

II widget in which mark was made 
II start and end time of mark 
II starting point of mark 
II ending point of mark 
II state of other keys/buttons 
II points in the path of the mark 

II user should "delete" this array after 
II being done with it. 

II number points in the mark 
II unique class-name of the mark 
II bounding box of the mark 

***--_._._ .... _. 

typedef void (*HarkCallbackProc) (MarkInterface *mi, 
void *user_data, 
MarkEvent *rec~arkl r 

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

/* class r·Iarklnterface * / 
.'* *1 

* This class is used to enhance a Motif widget with Marking-interaction *! 
!* capability. To enable a widget to support marking (or gesture) interaction*1 

* one instanciates an object of this class and links it up with the widget. *1 
/* When instanciating this class, one needs to specify the widget it is to *1 
1* be linked with, and optionally, a classifier or the file in which it is *1 
!* stored. The classifier forms the core of the recognition task. A classifer*1 
!* 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 *1 
1* editor 'HarkEditor". Details about this can be found in file "MarkEditor.C*1 
1* A HarkInterface object without a classifer would not be able to support *! 
1* marking interaction. In addition to the widget and the classifier, one *1 
1* also needs to specify a callback procedure -- just like callback routines *! 
1* in Hotif widgets -- which is called upon recognition of a mark. *1 
1* Anyway, here are some of the important functionality supported by this *! 
1* class: *1 
1* * I 
1* 1) Support marking-based interaction with Motif widgets. *! 
1* i) Traps all the marking related mouse+key events from the widget *! 
1* from the start of a mark until its end. The mark is then classified *1 
1* using the classifier within. *! 
1* 2) Upon successful recognition of a mark, call the User specified callback'l 
1* routine. The callback routine is passed back i) a pointer to the *1 
1* MarkInterface object, the user data -- the user can optionally specify *1 
1* a data when registering the callback routine (just like in Motif) -- *1 
1* and a pointer to a structure of type MarkEvent. This structure contains*1 
1* all the necessary information about the recognized mark. *1 
1* 3) Displays the current set of marks recognized by the classifier. This *1 
1* help can be obtained simply by pressing the prescribed sequence of keys*1 
1* in the widget. *1 
!* 4) Activate and deactivate marking interaction in the widget by pressing *1 
1* a keY/button sequence. *1 
1* 5) Activate/deactivate particular marks in a widget with a key/btn seq. *1 
1* 6) Change the classifier at any time, thus providing the flexibility of *1 
1* attaching a completely different set of marks to a widget during run *1 
1* time. 
1* 
1* One makes a mark in a widget by using the mouse. A mark is made by 
1* pressing the specified mouse button (along with any speci~ied keys), 
1* draws the shape of the mark in the widget and releases the button. 
1* By default, the middle mouse button is assigned for the purpose. 
1* However, the user can change that by specify whatever keY/button 
1* sequence he likes in an "app-defaults· file. To do that, one uses the 
1* same technique as of specifying a new translation-table for a widget 
1* using the "app-defaults" file. In order to let a MarkInterface object 

*1 
* I 
*1 
*1 
*1 
*1 
*1 
*! 
*1 

use *1 

typedef struct 
( 

Widget 
Time 
int 
int 
unsigned int 
MarkPoint 

unsigned int 
char 
MarkBBox 

MarkEvent; 

widget;
 
start_time, end-time:
 
start_x, start-y:
 
last~, last-y:
 
state;
 
*path_points;
 

npoints; 
-marK_class_name; 
bbox; 

1* the user-specified translations, one must define and set an environment *1 
1* variable "MARKUSERTRANSLATIONS". It can be set to any integer value. When *1 
1* this environment variable is defined, a MarkInterface object will expect *1 
!* that the required translations are correctly defined in an "app-defaults" *1 
1* file which is present in the right place. By default, an app-defaults file*1 
1* is present in lusr/lib/X11/app-defaults or lusr/openwin/lib/app-defaults. *i 
1* If you want to use a different directory, you must set the XAPPLRESDIR *1 
!* environment variable to the absolute path of that directory. The path *! 
1* must end with a slash "I". */ 
1* In addition, there are key/button sequences for activating/deactivating +/ 

1* marking interaction in a widget, and also for displaying the mark shapes */ 
!* recognized(supported) in a Widget. */ 
1* * ! 
1* The default translation table for these actions is: *! 
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I· °1 void
 
1° <Btn2Down>: btnDownAction () \n\ II starts a mark 'I set_callbackProc(MarkCallbackProc new_callback, void 'new_data NULL} ;
 
/0 <Btn2Up>: btnUpAction () \n\ II end of a mark 'I
 
/0 <Btn2Hotion>: btnHotionAction (I In\ II collects pts of mark 'I Ii
 
1° Alt<Key>a: act i vateAct ion ( ) In\ il activate marking ,; void *
 
/0 Alt<Key>d: deactivateAction() \n\ II deactivate marking 'I get_userData() const;
 
1° Alt<Key>h: helpAct ion ( ) II display marks ° /

1° ° , void
 
/' To change these default translations, one must use the same action names. 'I set_userData(void 'new_data); 
I' 'I 
/*****************************************************************************/ II Internally used. Called by an action routine at the start of 

II a mark, during when the mark is made, and at the end of the mark. 
class HarkInterface II 
( void eventHandler(Widget w, XEvent 'event); 
private: 
~Iidget _widget; I I Mot if widget II Method to display the marks recognized by the interface. 

II 
MarkCallbackProc _appCallbackProc;	 II User callback routine void displayMarksRecognized();
 

II called upon recognition of
 
II a mark. II Method to draw a mark. Used by the method above.
 

II 
void *_userOata;	 II Optional user data passed void drawExample(Widget db_w, Drawable db_win, GC db_gc, int example_index); 

II as a parameter to the 
II above callback routine. II Activated marking interaction in the widget. 

II 
MarkClassifier ·_classifier;	 II Classifier to perform void activateMarkingInteraction();
 

II recognition of user made
 
II marks in the widget. II Deactivates marking interaction in the widget.
 

II
 
MarkExample '_curUserExample; II Mark example to be void deactivateMarkingInteraction(};
 

I I classified.
 
II To turn on and off a particular mark in the widget.
 

II to keep track of whether marking is on or off in the widget. II
 
II void toggleRecognitionstatus(const char 'mark-name) const;
 
enurn (MARKING_DEACTIVATED, MARKING-ACTIVATED) _interactionStatus;
 

void toggleRecognitionstatus(int mark_index} const;
 
public:
 

II To find out if a particular mark is on or off.
 
II CONSTRUCTORS II
 

int enabled(co~st char 'mark_name) const;
 
MarkInterface(Widget w, char 'classifier_file = NULL};
 
MarkInterface(Widget w, MarkClassifier 'classifier = NULL); II
 

int enabled(int mark_index) const;
 
II
 
Widget get_widget() const; }; I' end class MarkInterface 'I
 

II 
const MarkClassifier' lendif
 
get_classifier() const;
 

II Allows the developer to set the classifer after instantiating
 
II a MarkInterface object.
 
II
 
void
 
set_classi fier (const MarkClassifier 'new_classifier) (;)
 

void
 
set_classifier(const char' new_classifier_file) (;)
 

II 
MarkCallbackProc
 
get_callbackProcl) const;
 

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

f* l~arkHisc. H * f 
f* * f 
.t* Contains some miscellaneous definitions used throughout the package. *, 
t* */ 
/* Author: Lalit f.. Agarwal, Bro.m University *f 
/* Date Hay 1994 * I 

1***************************************************** ************************/ 

Hfndef mSC_H 
Idefine mScJI 

typedef unsigned int uint: 

Idef ine NULL 0 

I t ****************************************************************************/ 

f* struct MarkPoint *f 
1***************************************************** ************************/ 

typedef struct _Hark Point 
( 

int x, y, 
long time: 

MarkPoint, 

I t ****************************************************************************/ 

f* struct MarkBBox *f 
1***************************************************** ************************/ 

typedef struct _MarkBBox 
( 

int min_x, min-y: 
int ma~x, max-y: 

MarkBBox: 

lendif 
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/***.**************************~******************************tt**************/ 

1* 
1* 

MarkCatalog.C *1 
* , 

1* Implementation of class MarkCatalog *. 
1* 
1* Author: Lalit K. AgarwaL Brown University 
1* Date I'lay 1994 
I***tt************************************************************************.' 

'include <assert.h> 
~include <string.h> 
~include <iostream.h> 
~include <stdio.h> 
~include <stdlib.h> 

'include "MarkCatalog.H" 

'define 1~X-NAME_LENGTH 100 
'define MAX-LINE_LENGTH 100 
'define EXAMPLE_~~X-POINTS 1000 

I***tttttt**********************************************t*********************/ 

1* Constructor: MarkCatalog(file) *1 
1***************************************************** ************************/ 

MarkCatalog: :MarkCatalog (const char* file) 
( 

-nclasses = 0; II start fresh 
_catalogFile = NULL; 
_changed = 0; II 0 means false 

if (file) 
read_catalog (file) ; 

)llend MarkCatalog(file) 

I*********t******************************************* *tt*********************/ 

1* Destructor *1 
1***************************************************** ************************/ 

MarkCatalog::-MarkCatalog() 
( 

cleanup() ; 

Iidest ructor 

1*****************************************************************************1 

1* name_to_index(name} *1 
1*****************************************************************************1 

int 
MarkCatalog::name_to_index(const char *inName) canst 
( 

if (! inName) ( 
II cerr « "Null string to MarkCatalog::name_to_index" « endl; 
return -1; 

register short i; 
for (i = 0; i < -nclasses; i++) 

if (strcmp(inName. _c1assNames[ij) NULL) return i; 

II className not found 
return -1; 

) Iiname_to_index() 

j*****************************************************************************1 

,t* example_set (indexi *1 
/***************************************************** ************************1 

!·larkExampleSet *
 
MarkCatalog: :example_setluint index)
 
( 

if (index >= _nclasses) return NULL; 

return &_exampleSetArray(indexl; 

flexample_set(index) 

1*****************************************************************************1 

1* example_set IMarkExampleSet&, index} *f 
1*****************************************************************************1 

1* 
int 
MarkCatalag: : example_set (MarkExampleSet& inSet, uint index} 
( 

if (index >= _nclasses) (
 
inSet->set_index(-l) ;
 
inSet->set-nexamples(O) ;
 
return 0; II nurn of examples in the set
 

inSet = _exampleSetArray[indexl, II member-wise copy
 
return (int) inSet->nexamples();
 

) Ilexample_set(set, index) 
*1 

1*****************************************************************************1 

1* example_set (name) *1 
1*****************************************************************************1 

MarkExampleSet*
 
MarkCatalog: :example_setlconst char *className)
 
( 

int index = class_index (className) , 

MarkExampleSet* s = &_exampleSetArray[indexl; 
return s; 

I lexampl e_set (name) 

1*****************************************************************************1 

1* rep_examples (num) *J 
1*****************************************************************************1 

MarkExample*
 
MarkCatalag: : rep_examples (int *nexamples) const
 
( 
if (!_nclasses) ( 

*nexamples = _nclasses; 
return NULL, 

II array of pointers 
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MarkExample 'reply new MarkExample [-nclassesJ; register MarkExample 'ex ~ NULL; II points to current example 
MarkExample 'ex; register MarkExampleSet 'exSet ~ NULL; II points to current exampleSet 

for (register short i 0; i < _nclasses; i •• ) ( if (! (fp ~ fopen(filePath, 'r')) ) ( 
ex; (MarkExample ') rep_example(i) ; cerr « 'NULL file name or ' « filePath « "doesn't exist." « endl; 
if (ex) return 0; 

reply[iJ ~ 'ex; II copy example, use overloaded assignment operator 

II cout « 'started reading" « filePath « endl; 
*nexamples = _nclasses; 
return reply;	 II free all the existing stuff in the catalog
 

cleanup ( ) ,
 
Ilrep_examples()
 

_catalogFile ~ new char [strlen(filePath) • 1J;
 
strcpy(_catalogFile, filePath);


1*················_-*·*------_··_·_--_·-·_----·_---_·- ************************/ 
I' rep_example (index) 'I II read the file, a line at a time 

while (1)1*------*·_-***--*-*-_·-··------------------------*--- ************************/ 
( 

const MarkExample' line[OJ ~ '\0';
 
MarkCatalog: : rep_example (uint index) const fgets (line, MAX_LINE_LENGTH, fp); II read one line from file
 
(
 

if (index >~ -nclasses) return NULL; switch (line[OJ) II check line contents
 
(
 

const MarkExample 'ex = _exampleSetArray[index] .rep_example();
 
case' \0': II when reach EOF
 

return ex; case 'X': II when encounter a new example
 
case 'r': II representative example
 

Ilrep_example(index) 
if (lastExampleType) II if it's the 2nd or a later example, save it 
( 

MarkExample lastExample(npoints, p, exampleName);I*t--.------- ..*------------------------*------------- .***********************/
I' rep_example (name) 'I 
1*·----·-·_------_·_·_--_·_·_--_·_·*-------*---------- ************************/ if(lastExampleType ~= 'r') 

exset->set_rep_example(lastExample) ; 
const MarkExample' else if(lastExampleType ~~ 'x') 
MarkCatalog::rep_example(char 'name) const eXSet->add_example(lastExample) ; 
( else 

int index = name_to_index(name); cerr « 'bad last example\n";
 
if(index < 0 I I index >~ _nclasses) return NULL;
 

const MarkExample 'ex _exampleSetArray[indexJ .rep_example(); II EOF
 
if (line[OJ ~= '\0') (
 

return ex; fclose (fp);
 
cout « 'Ended reading Catalog: ' « filePath « endl;
 

Ilrep_example(index) _changed = 0,
 
return 1; 

1*-·-----_·_·-·--_·-·_-----·-------_·_·_-----------_·* **** ••• ****~~~*~~~~~**~*/ II START OF A NEW EXAMPLE, also marks the end of the last example 
I' read_catalog(file) 'I sscanf (line, "%'s %s %s', className, exampleName); 
/***************~*****~************~**~~~~*~~*~ index (className); a index if needed••• ***.*******.*.*.~.***~***.*./	 = class_index II assigns new 

int II CURRENT EXAMPLE SET (the set to which the example belongs) 
MarkCatalog: : read-catalog (const char' filePath) exSet = &_examplesetArray[indexl; 
{ 

FILE 'fp; lastExampleType line[OJ; 
char line [MAlLLINE_LENGTHJ ; npoints ~ 0; II prepare for the upcoming points 
char exampleName [MAXJ1A}lE_LENGTH] ; break; 
char className[MAX~AME_LENGTHJ;
 

register int index; default: II READ A POINT
 
register uint npoints = 0;
 
register short i; if (sscanf(line, '%d %d %d %d', &dummy, &x, &y, &t) !~ 4) (
 
register char lastExampleType = '\0'; II cerr « 'bad point \n" « line « endl;
 
register int x, y, t, dummy; break;
 

) 
MarkPoint p[EXl>"'~"'E_MAlLPOINTS]; II to temporarily store example points	 if (!lastExampleType) 
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cerr « "point without mark-name \n" « line « endl;
 
fclose (fp) ;
 
_changed = 1;
 
return 0:
 
I I exit (1);
 

) 

II read the point
 
p[npointsl.x = x;
 
pinpoints] .~' = y;
 
p[npoints++l .time = t;
 

break; 

) I I switch 

}I I while 

)llend read-filet) 

/.* ••• ********************************** •••• *.*********** •• *******************/ 

1* read-catalog() *1 
/.********* ••• *******.**** ••••••••••• ***** ••••••••• *********.****.********.***/ 

int 
MarkCatalog::read-catalog() 
( 

return read_catalog(_catalogFile); 

/* ••• ** •••••••••• ****** •• *** ••• ************ •••• ********* •• ****************** •• / 

1* write_catalog(file) *1 
/* •••••• ************* ••••••• *** •• ****** ••• ********.************* •• ************/ 

void 
MarkCatalog::write_catalog (const char *outFilePath) 
( 

FILE *fp; 

if (! (fp = fopen (outFilePath, "w") ) (
 
cerr « "MarkCatalog::write_catalog: ';
 
cerr « 'null file path or can't open' « outFilePath « endl;
 
return;
 
II exit(l);
 

II 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 ++) II for each exampleset 
( 

exSet = &_examplesetArray(indexl; 

II 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++) 
( II for each point 

p = ex->get_point(npoint); 

fprintf(fp, '%d %3d %3d %4d\n" , 0, p->x, P->Y, p->time); 

',' write the rest of the examples in the set
 
for Inexample = 0; nexample < eXSet->nexamples(); nexample++)
 
( 

ex = eXSet->get_example(nexample);
 
if(!ex) break;
 
fprintf{fp, "x %s %s\n",
 

eXSet->class_name{), 
(ex->name() ? ex->name{) : eXSet->class_name(» ); 

for (npoint = 0; npoint < ex->npoints(); npoint++) 
( II for each point 

p = ex->get_point(npoint);
 
fprintf(fp, "%d %3d %3d %4d\n", 0, p->x, P->Y, p->time);
 

) 

/,rfor(index) 

fclose (fp) ;
 
cout « 'Finished writing catalog: • « outFilePath « endl;
 

II leave status unchanged if catalog written to another file
 
if (!strcmp(outFilePath, _catalogFile»
 

_changed = 0;
 

Ilwrite_catalog() 

/************************************** ••• *************.**********************/ 

1* add_example (name, example) *1 
/*****************************************************************************/ 

void 
MarkCatalog::add-example(const char *className, const MarkExample& newExample) 
( 

if (!className) (
 
II cerr « 'catalog: :add_example(): null class-name \n'
 
return;
 

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

_exampleSetArray[indexl . add-example (newExample) ; 

_changed = 1; 

I I add-example ( ) 

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

1* set_rep_example(name, example) *1 
/*********************************************************.*******************/ 

void 
MarkCatalog: : set_rep_example(const char *className, 

const MarkExample &repExample) 

if (! className) (
 
II cerr « "catalog: :add_example(): null className\n'
 
return;
 

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

_exampleSetArray[indexl.set_rep_example(repExample) ; 
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_changed = 1; 

I!set_rep_example{) 

/********************************************************'**'**'*********"*'*/ 
1* class_index (name) *1 
I'********t*****'************'**'**"**"******'**'*** ***_*tt_,t,t** ****,/ 

int MarkCatalog::class_index (const char *newName)
 
(
 

if (InewName) (
 
II cerr « °Null string to MarkCatalog::class_indexo « endl;
 
return -1;
 

for (register short i = 0; i < -"classes; i++)
 
if (strcmp(newName, _classNames[i) == NULL) return i;
 

II if °newNameO is indeed new, insert it
 
set_class_name(newName, -"classes);
 

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

_exampleSetArray[_nclasses) . set_index (-"classes) ; 

_changed = 1; 

return -pclasses++; 

I Iclass_index () 

I******ttt*t***********,****,********.,*********"",*t*t*ttt*ttt*t****,**,***/ 

1* set_class-"ame *1 
It*,.,t********-***-**-*-*-*******-***-****-**-***-*****t'*tttttt*t'**""",*/ 

void 
MarkCatalog::set_class-"ame (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; 

Ilset_class_name() 

I**tt*ttt****,**,*,***",.*,****,*,**************,***,ti**t***tt****',****",,/ 

1* cleanup *1 
I**ttt*tt*tt.******"*****"******"****,*****,,,,,,,*************************/ 

void 
MarkCatalog, :cleanup() 
( 

delete _catalogFile; _catalogFile = ~ruLL; 

for (register int i = 0; i < _nclasses; ++i)
 
_exampleSetArray[i] .cleanup();
 
delete _clas~,mes[i); _classNames[i) = NULL;
 

nclasses = 0; 
_changed = 0; 

il cleanup!) 

1*****··****·*·**·************************************************************1 

1* class_names () *I 
1*****************************************************************************1 

const char** 
MarkCatalog: ,class_names() const 
( 

return _classNames; 

1*****************************************************************************1 

1* set_file_name() *1 
1*****************************************************************************1 

void 
MarkCatalog:: set_file-name(const char 'new_name) 
( 

if{!new_name) return;
 
delete _catalogFile;
 
_catalogFile = new char [strlen(new_name) + 1];
 
strcpy(_catalogFile, new-"ame);
 

1***************************************************** ************************/ 

1* remove_class() *1 
1*****************************************************************************1 

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

II make sure className is valid
 
if (!className) return 0;
 
int index = name_to_index(className);
 
if (index < 0) return 0;
 

II cleanup the MarkExampleSet for the class to be removed
 
II 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 - I; 

II 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() ,
 

-"classes--, 
'-'changed = 1; 



I 

.., 
~

 
---

CD
-" 

rT
 

I'f
 

.., 
c: 

~
 

.., 
(
)

~ 
:J

 
III

 
~ 

rt
 

CD
 

III
 

n 
.... 

.... ll>
 

0 
O

l 
lQ

 
O

l 
. ~
'

 

U
I 

\ } 



HarkC1assifier.c Wed May 18 17:06:24 1994 1 

/*****************************************************ttttt**tttt*************/ 

1* MarkClassifier.C *1 
1* *f 
1* Methods for class MarkClassifier *1 
1* */ 

1* Author: Lalit K. Agarwal, Brown University *1 
1* Date May 1994 *1 
1***************************************************** ************************! 

'include <string.h> 
'include <math.h> 

.include 'MarkExampleSet.H· 
'include 'MarkClassifier.H· 
'include 'MarkCatalog.H· 

'define EPS (1. Oe-4) 

Idefine MAJCNAME_LENGTH 100 
'define MAJCLINE_LENGTH 100 
'define EXAMPLE_MAX_POINTS 1000 

I*******t********************************************* ************************/ 

1* MarkClassifier:constructor *1 
I*****t*t************************************************t*t******************/ 

MarkClassifier::MarkClassifier(const char *file) 
( 

_fileName = NULL; 
_sc = 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); 

Ilconstructor 

It*t*t************************************************tt*t*ttt*t**************/ 

1* destructor *1 
Itt***t*t*********************************************************************/ 

MarkClassifier::-MarkClassifier() 
( 

cleanup() ; 

I Idestructor () 

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

1* rea~classifier() 'I 
1***************************************************** ************************/ 

int 
MarkClassifier::read_classifier(const char *infile) 
( 
if (! infile) n'·"""-n 0; 

FILE *fp; 

if (! (fp = fopen(infile, 'r')) { 
cerr « 'read_classifier: couldn't open file: ' « infile « endl; 
return 0; 

'I 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->classdope[i]->name) + 1]; 
strcpy(_classNames[i) , _sc->classdope[i]->name); 
_classStatus[i] = RECOG_ENABLED; 

tdefine NEW_CLASSIFIER_READ_FORMAT 
tifdef NEW_CLASSIFIER_READ_FORMAT 

II READ THE nexamples USED PER CLASS TO TRAIN THE CLASSIFIER
 
Vector v = InputVector(fp);
 
register int c;
 
for (c = 0: c < _sc->nclasses; ++c)
 

_sc->classdope[c)->nexamples = vIc]; 

II READ IN sumcov matrix FOR EACH CLASS 
for (c = 0; c < _sc->nclasses; ttc) 

_sc->classdope[c]->sumcov = InputMatrix(fp); 

.endif 

II READ THE REPRESENTATIVE EXAMPLES, IF ANY 

char line[MAX_LINE_LENGTH);
 
char className[MAX~AME_LENGTH);
 

register int x, y; 
register int npoints = 0;
 
int ix;
 

MarkPoint p[EXAMPLE_MAX-POINTS);
 
register MarkExample 'rep = NULL:
 

while(l) 
( 

line[O) = '\0':
 
fgets (line, MAX_LINE_LENGTH, fp); II read one line from file
 

switch (line[O]) Ii check line contents 

case '\0': II when reach EOF
 
case 'r': II representative example
 

if (rep) (
 
MarkExample lastExample(npoints, p, className);
 
*rep = lastExample;
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II EOF 
if (line[O] == '\0') (
 

fclose (fpl;
 
printf (" ',n Finished reading classifier (%s) ,n", infile);
 
_changed = 0;
 
return 1;
 

// START OF A NEI'I EXAI-lPLE, also marks the end of the last example 
sscanf (line, -%*5 %8·, className); 
ix = index (className); 

if (ix < 0) (
 
printf("read_classifier(): unknown rep-example7\n");
 
fclose (fp) ;
 
_changed = 1;
 
return 0;
 

)
 

rep = &_repExamples[ix];
 
npoints = 0;
 
break;
 

default : I I READ A POINT 

if (sscanf (line, "%d %d", &x, &y) ! = 2) (
 
II cerr « "bad point \n" « line « endl;
 
break;
 

) 
if (!rep) 

cerr « "read-classifier(): point without a rep-example \n" « line « endl; 
fclose(fp) ; 
_changed = 1; 
return 0; 

}
 
II read the point
 
p[npoints] .x = x;
 
p(npoints] .y = y;
 
p[npoints++] .time = 0;
 

break; 

} I I switch 

}II while 

Ilread_classifier() 

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

1* write_classifier() *1 
/*****************************************************************************/ 

void 
HarkClassifier::write_classifier(const char *outfile) 
( 

if(!outfile II !_sc) return; 
if (!_sc->nclasses) (
 

cerr « "Empty Classifier! Nothing written." « endl;
 
return;
 

FILE *fp; 

if (! (fp = fopen (outfi Ie, "w")) (
 

cerr « "Couldn't open file:" « outfile « endl;
 
return;
 

il CHECK FOR ANY null vectors/matrices BEFORE WRITING 
II This situation occurs when one tries to save a new classifier 
//,' after adding examples to it and without training it. 

int sa,e_before_train = 0; 

/ The following code just creates dummy zero vector/matrices 
(_sc->cnst, _sc->w, _sc->invavgcQv) 

I (if the classifier being saved is untrained) for the "sWrite()" call. 

if I !_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);
 
ZeroVectorl_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 c = 0; c < _sc->nclasses; ++c)
 

if (_sc->w && _sc->w[c]) FreeVector(_sc->w[c]); 
if (_sc->w) free (_sc->w) ; 
cerr « "Classifier: " « out file « " saved without training!" « endl; 

Idefine NEW_CLASSIFIER_WRITE_FORMAT 
lifdef NEW_CLASSIFIER_WRITE_FORMAT 

II WRITE THE num-examples FOR EACH CLASS 

register int c;
 
register sClassDope scd;
 

Vector v = NewVector(_sc->nclasses);
 
ZeroVector(v);
 
for Ic = 0; c < _sc->nclasses; ++c) (
 

scd = _sc->classdopelcJ;
 
v[c] = scd->nexamples;
 

)
 

OutputVectorlfp, v);
 
II PrintVector(v, "nexamples = ");
 
FreeVector (v) ;
 

II WRITE THE sumcov matrix FOR EACH CLASS 

for (c = 0; c < _sc->nclasses; ++c)
 
scd = _sc->classdope[cl;
 
OutputMatrix(fp, scd->sumcov);
 

lendif 
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il WRITE THE REP-EXAMPLES NOW void 
MarkExample *repi MarkClassifier::add_examples(const char *classNames[), int nclasses, 
MarkPoint *p; MarkCatalog 'catalog) 
int nc, npi 

if (!catalog 11 !classNames) return; 
for (nc ~ 0; nc < _sc->nclasses; ++nc) 
( register int i, j: 

II write example only if non-empty register MarkExampleSet 'exs; 
rep ~ &_repExampleslncl; MarkExample ex; 
if(!rep->empty()) unsigned int nexamples; 
( 

fprintf(fp, 'r %s\n', _sc->classdope[nc]->name); for (i ~ 0; i < nclasses; ++i) 
for (np ~ 0; np < rep->npoints(); ++np) ( ( 

p ~ rep->get-point(np); exs ~ catalog->example_set(classNames[iJ): 
fprintf(fp, '%3d %3d\n', p->x, p->y); if (!exs) continue; 

II add all the examples in the set to the classifier 
nexamples ~ exs->nexamples(); 

fclose (fp); for (j ~ 0: j < nexamples: ++j) 
if ( (exs->get_example(ex, j)) ~~ j) 

printf ('finished writing classifier (%s)\n', outfile); add-example(classNames[il, ex); 

II leave status unchanged if catalog written to another file 
if (!strcmp(outfile, _fileName») 

_changed ~ 0; train(); 

Ilwrite_classifier() II add_examples() 

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

1* remove_class() *1 
I*t*.-****.**----*_ •• -*-***-*-*-*****-*-----*-**-***** ************************/ /*****************************************************************************/ 

1* add_example() 'I 
I*t**---*-----**-*-**-*-****-*****-***-**-**---*--*-*- ************************/ int 

MarkClassifier::remove_class(const char *className) 
void ( 
MarkClassifier::add-example(const char *className, if (!className I I !_sc->nclasses) return 0; 

const MarkExample &newExample) int ix ~ index(className); 
if (ix < 0) return 0; 

Vector y; 
int lastSlot _sc->nclasses - 1; 

y ~ example_to_fv(newExample); 
II CLEAN UP THIS SLOT 

int ix ~ index(className); delete _classNames[ix]; _classNames[ix] NULL; 
sAddExample(_sc, (char *)className, y); _repExamples[ixl.cleanup(); 

_classStatus[ix) ~ RECOG_DISABLED; 
II add class-name to the list if it is a new one 
if (ix < 0) ( sClassDope scd ~ _sc->classdope[ixl; 

int i = _sc->nclasses - 1; if (scd) ( 
if (scd->name) free (scd->name) ; 

II a new class is always added at the end if (scd->sumcov) FreeMatrix(scd->sumcov); 
sClassDope scd ~ _sc->classdope[il; if (scd->average) FreeVector(scd->average); 
_classNames[i] ~ new char [strlen(scd->name) + 1); free(scd) ; 
strcpy(_classNames[i], scd->name); _sc->classdope[ixl ~ NULL; 
_classStatus[i] ~ RECOG_ENABLED; 

Ii copy stuff from last slot if they\'re not same 
_changed ~ 1; if (ix < lastSlot) 

( 
;' ! adcLexampl e ( ) _sc->classdopeCixl ~ _sc->classdope[lastSlot]; 

_sc->classdope[lastSlot] ~ NULL; 

1*---**----**-*-------*--_···_---**--_·_-*------------ ************************/
1* add_examples() *1 

_sc->classdope[ixl->number ~ ix; 

_classNames[ix] ~ _classNames[lastSlot); 
i*t*----------------**--------------*----*----------*- ************************/- _classUames[lastSlot] ~ NULL; 



/" "',-
/'~ ., 

MarkClassifiex'~C Wed May 18 17:06:24 1994 4 

_repExamples[ixl = _repExamples[lastSlot],
 
_repExamples[lastSlot] .cleanup(),
 

_classStatus[ix] = _classStatus[lastSlot];
 
_classStatus[lastSlot] = P.ECCG_DISABLED,
 

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

return I, 

II remove_class() 

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

I' set_rep_example() 'I 
;*****************************************************************************/ 

void
 
MarkClassifier::set_rep_example (const char 'className,
 

const MarkExample &example)
 

int ix = index (className) , 

II add rep_example only if class already exists 
if (ix >= 0) (
 

_repExamples[ixl = example,
 
_repExamples[ixl .set_example-name(className),
 
_changed = 1,
 

Ilset_rep_example() 

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

I' rep_examples() 'I 
/*****************************************************************************/ 

const MarkExample' 
MarkClassifier::rep_examples (int 'num) 
( 

if (!_sc->nclasses) 
*num = 0; 
return NULL, 

I' MarkExample 'rep_array new MarkExample[_nclasses], 

register short i, 

for (i = 0; i < -nclasses; itt)
 
rep_array[il = _repExamples[i]
 

'I 

*num = _sc->nclasses; 
return _repExamples, 

Ilrep_examples() 

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

I' rep_example () 'I 

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

const MarkExample'
 
MarkClassifier::rep_example (const char ·className)
 
(
 

if (!className) return NULL; 

int ix index1className) ; 

if (ix < 0) return NULL; 

MarkExample ·ex = &_repExamples[ixJ; 

return ex; 

,: I rep_example ( ) 

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

I' rep_example () , I 
/*****************************************************************************/ 

const MarkExample' 
MarkClassifier::rep_example (int class_index) 
( 

if (!_sc->nclasses II (class_index >= _sc->nclasses» return NULL,
 
MarkExample 'ex = &_repExamples[class_indexl,
 

return ex; 

I I rep_example () 

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

I' classify_examples() 'I 
/*****************************************************************************/ 

void 
MarkClassifier::classify_examples(char 'classNames[], int nclasses, 

MarkCatalog ·catalog) 

if (!catalog II !classNames) return;
 
if (!_sc I I !_sc->nclasses) return,
 

if (!_sc->w) (
 
cerr « 'Classifier (' « _fileName« ') untrained.' « endl,
 
return;
 

register int i, j,
 
register MarkExampleSet 'exs,
 
MarkExample ex,
 
unsigned int nexamples;
 

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

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

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

for (j = 0; j < nexamples; ++j) 
if ( (exs->get_example(ex, j» == j) (
 

Vector fv = example_to_fv(exj;
 
const char 'className = classify_fv(fv) ,
 
if (className)
 

printf('%s\n', className); 
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II classify_examples() 

/********************************************************.***************.****! 

1* classify_example() ./ 
1***************************************************** ********.***************! 

canst char *
 
MarkClassifier"classify_example(const MarkExample* ex_to_c1assify) canst
 
( 

if (!ex_to_classify) return NULL;
 
if (!_sc I I !_sc->nclasses) return NULL;
 

if (!_sc->w) {
 
cerr « 'Classifier (. « _fileName « .) untrained.' « end1;
 
return NULL;
 

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

II CHECK IF THE RECOGNIZED CLASS IS DISABLED
 
int ix = index(className);
 
if (_classStatus[ixl == RECOG_DISABLED) return NULL;
 

II char *name = new char [strlen{className) + IJ;
 
II strcpy(name, className);
 
return className;
 

II classify_example() 

1**************************************·************** ************************/ 

1* classify_fv() *1 
1***************************************************** ************************/ 

canst char* 
MarkClassifier"classify_fv(Vector fV) canst 
( 

double ap, dp;
 
canst char *className = classify_fv(fv, &ap, &dp);
 
if (className) printf('%s, prob = %f, dist = %f\n', className, ap, dp);
 

II reject far-off or ambiguous examples
 
if (dp <= MAHALANOBISDIST_THRESHOLDj
 

return className;
 
else
 

return NULL;
 

II classify_fv() 

f***************"*********"'**'·"**"·****""**"* ************************ 

I' classify_fv() 
i*'·""'*""*'**'*****'·'***'**'·'·****'**'********* ****-*********--*-*****

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

if (!_sc I J !_sc->nclasses) return NULL; 

sClassDope scd = sClassifyAD(_sc, fv, ap, dp);
 
if (scd && sc~ame)
 

return scd->name;
 
else
 

return NULL;
 

I I classify_fv 

1*-*****--**********---*-**************-***-*-****************-***-***********1 

1* train() *1 
1************-*-************_·_--*-*****-**--****-************-*-***-*********1 

void
 
MarkClassifier::train()
 
(
 

if(_sc && _sc->nclasses)
 
(
 

II free existing ·_sc->w, _sc->cnst and _sc->invavgcav· 
II because they will be newly allocated in sDoneAdding() anyway.
 

1*
 
if (_sc->cnst) FreeVector(_sc->cnst);
 
if (_sc->invavgcov) FreeMatrix(_sc->invavgcov);
 
for (int c = 0; c < _sc->nclasses; ++c)
 

if(_sc->w && _sc->w[c]) FreeVector(_sc->w[c));
 
if (_sc->w) free(_sc->w);
 

*1 
sDoneAdding(_sc) ;
 
_changed = 1;
 

I Itrain () 

1**************-**-*****-********-*****************-** ***********************-/ 

1* index() *1 
1***************************-***-*****************************-*-*************1 

int 
MarkClassifier,:index (canst char *className) const 
( 
if (! _sc) return - 1; 

int -pclasses = _sc->nclasses;
 
if (!className II !_nclasses) (
 

return -1i 

register short i; 

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

return -1; 

I I index () 

1*****************************************************************************1 

1* example_to_fv() *1 
/**********-*****************************************-************************/ 

Vector 
MarkClassifier::example_to_fv (canst MarkExample &ex) canst 
( 

register uint i; 
_---_,egister 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() ;
 

FvInit (fvInfo); 

npoints = ex.npoints(); 

for (i = 0; i < npoints; i++) (
 
mp = ex.get_point(i);
 
if (mp) {
 

x = mp->x, y = mp->y, time = mp->time;
 
FvAddPoint (fvInfo, x, y, time);
 

fv = FVCalc(fvInfo); II calculate the feature-vector 

II PrintVector(fv, ex.name{)); 

return fv; 

Ilexample_to_fv() 

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

1* cleanup *1 
/*****************************************************************************/ 

void
 
MarkClassifier::cleanup()
 
{
 

delete _fileName; _fileName NULL; 

if (_sc) { 
for (short i = 0; i < _sc->nclasses; ++i) (
 

delete _classNames[i]; _classNames[i] NULL;
 
_classStatus[il = RECOG_DISABLED;
 
_repExamples[il.cleanup();
 

)
 
sFreeclassifier(_sc) ;
 
_sc = sNewClassifier();
 
_sc->cnst = NULL;
 
_sc->invavgcov = NULL;
 

_changed = 0; 

I Icleanup() 

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

1°c lassJ1ames () ° I 
/*****************************************************************************/ 

const char ** 
MarkClassifier::class_names() const 
( 

return _classNames, 

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

1° set_file_name() *1 
1***************************************************** ************************/ 

void 
MarkClassifier: :set_file_namelconst char *new_name) 
(
 

ifl!new_name) return,
 
delete fileName;
 
_fileName = new char [strlen(newJ1ame) + 1];
 
strcpy (_fileName, new_name);
 

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

/* toggle_recognition_status(index) °1 
/***************~*************************************************************/ 

void 
MarkClassifier::toggle_recognition_status(int class_index) 
( 

if (class_index < 0 I I class_index >= _sc->nclasses)
 
return,
 

if (_classStatus[class_indexl == RECOG_ENABLED)
 
_classStatus[class_indexl RECOG_DISABLED;
 

else
 
_classStatus[class_index] RECOG_ENABLED;
 

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

1* toggle_recognition_status(classJ1ame) *1 
/*****************************************************************************/ 

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

toggle_recognition_status(index(className); 

/**********************************************;******************************/ 

1* enabled (class_index) *1 
/*****************************************************************************/ 

RecogStatus 
MarkClassifier::enabled(int class_index) const 
( 

if (class_index < 0 I I class_index >= _sc->nclasses)
 
return RECOG_DISABLED;
 

return _classStatus[class_index]; 

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

1* enabled (class_index) °1 
/*****************************************************************************/ 

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

return enabled (index (classJ1ame) ); 



)
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1***************************************************** ************************/ 

/0 MarkEditor.C	 */ 
.'*	 * I 

,* methods for	 class MarkEditor 
* , 

,'* Author: Lalit K. Agarwal, Brown Universit',
 
,* Date May 1994
 
,*****************************************************************************. 

'include "MarkEditor.Ho 

'include <X11/Intrinsic.h> 1* Intrinsics Definitions *1
 
linclude <Xll;StringDefs.h> jO Standard Name-String definitions *.'
 

'include <Xm/Xm.h> 
linclude <XmiHain~l.h> 

'include <Xm/DrawingA.h> 
'include <Xm/Label.h> 
'include <Xm/PushBG.h> 
'include <Xm/PushB.h> 
'include <Xm/CascadeBG.h> 
'include <Xm/CascadeB.h> 
'include <Xm/RowColumn.h> 
'include <Xm/SeparatoG.h> 
'include <Xm/Separator.h> 
'include <Xm/List.h> 
'inclUde <Xm/Form.h> 
'include <Xm/Text.h> 
'include <Xm/SelectioB.h> 
'include <Xm/PanedW.h> 
'include <Xm/DialogS.h> 
'include <Xm/MessageB.h> 
'include <Xm/ScrolledW.h> 

'include <stdio.h> 
'include <stdlib.h> 
'include <string.h> 
'include <iostream.h> 

Idefine ASTERIX-TERMINATION 

XmStringCharSet charset XmSTRING_DEFAULT_CHARSET; 

'define NAME_S~RT-X 10 
'define NAME_START_Y 10 
'define MAXLINE 100 
'define KEYCODE_D 86 

1***************************************************** *********** 

*	 FOR WAR D DEC L A RAT ION S FOR 
CAL L B A C K S 

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

1******* Callbacks for -File- menu *********/ 

II CATALOG file menu
 

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

static void
 
handle_cat-new (Widget , XtPointer, void*);
 

static void
 
handle_cat_save(Widget. XtPointer, void*);
 

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

void 
handle_cat_save_list (Widget w, XtPointer client_data, void *cb); 

stat ic ·.foid 
handle_cat_save_as(Widget, XtPointer, void*); 

static ,;oid 
handle_cat_closeIWidget, XtPointer, void*); 

void 
handle_cat close_list (Widget w, XtPointer client_data, void *cb); 

I I RECOGNIZER fi Ie menu 

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

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

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

static void 
handle_rec_saVeAll(Widget. XtPointer, void*); 

void
 
handle_rec save_llst (Widget w, XtPointer Client_data, void *cb);
 

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

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

void
 
handle_rec_close_list (Widget w, XtPointer client_data, void *cb);
 

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

static void
 
quit_save_callback(Widget, XtPointer Client_data, void *);
 

static void
 
quit_exit_callback(Widget, XtPointer client_data, void *);
 

1******* Callbacks for -Edit- menu *********/ 

II CATALOG edit menu 

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

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

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

static void 
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handle_cat_setRepExample(Widget, XtPointer, void*), 

static void 
handle_cat_removeClass(Widget, XtPointer, void*), 

// CLASSIFIER edit menu 

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

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

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

/******* Callbacks for -Help' menu *********/ 

static void 
handle-help(Widget, XtPointer, void*); 

/******* Callback	 for Drawing Area *********/ 

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

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

/******* Callbacks from PromptDialogs ******/ 

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, 

XmSelectionBoxCallbackStruct *cbs) , 

static void 
save_catalog_ok_callback(Widget prompt_w, XtPointer client_data, 

XmSelectionBoxCallbackStruct *cbs); 

static void 
open_classifier_ok_callback (Widget prompt_w, XtPointer client_data, 

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

XmselectionBoxCallbackstruct *cbs) , 

static void 

Y~SelectionBoxCallbackStruct*cbs); 

static void 
prompt_get_className_ok_ca 11 back (\'Iidget prompt_w, Xt Pointer cl ient_data,
 

XmSelectionBoxCallbackStruct *cbs);
 

static void 
cat_selection_callback(Widget, XtPointer client_data, void *cb); 

static void
 
rec_selection_callback(Widget, XtPointer client_data, void *cb);
 

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

static void
 
cat_addNewClass_callback(Widget, XtPointer client_data, void *cbs) ,
 

static void
 
rec_addNewClass_callback(Widget, XtPointer client_data, void *cbs);
 

// MISC. FUNCTIONS
 

\~idget 

get_top_shell(Widget w);
 

void
 
destroy_shell(Widget w, void oshell, void *j;
 

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

*	 INITIALIZATION OF 
PULL-DOWN MENUs' Data Structures 

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

/* initialize file-menu-items array */ 

static MarkMenuItem file~enu_items[) 

( ·Catalog·, '\0', &xmLabelWidgetclass, NULL), 
( •Sep· , ' \ 0' , &xmSeparatorGadgetClass, NULL), 
( ·Open·, '0', ·Ctrl<Key>O·, ·Ctrl+O·, &xmPushButtonGadgetClass, handle_ca 

t_open ), 
( ·New·, 'N', &xmPushButtonGadgetClass, handle_ca 

tJ1ew ), 
{ ·Save-, 'S', ·Ctrl<Key>SIl, ·CtrltS·, &xmPushButtonGadgetClass, handle_ca 

t_save ), 
( ·Save All·, '\0', &xmPushButtonGadgetClass, handle_ca 

t_saveAII ), 
( •Save As·, ' \ 0' , &xmPushButtonGadgetClass, handle_ca 

t_save_as ), 
{ ·Close", 'C', ·Ctrl<Key>C·, 'Ctrl+C', &xmPushButtonGadgetClass, handle_ca 

t_close ), 
( ·Sep·, '\0', &xmSeparatorGadgetClass, NULL), 
(·Classifier·, '\0', &xmLabeIWidgetClass, NULL) , 
( ·Sep·, '\0', &xmSeparatorGadgetClass, ~ruLL) , 
( ·New·, '\0', ·Ctrl<Key>N·, ·Ctrl+N·, &xmPushButtonGadgetClass, handle_re 

c_new ), 
( ·Open·, 'L', ·Ctrl<Key>L·, ·Ctrl+L·, &xmPushButtonGadgetClass, handle_re 

c_open ), 
( ·Save·, '~l' , ·Ctrl<Key>\~·, ·Ctrl+W·, &xmPushButtonGadgetClass, handle_re 

c_save ), 
( ·Save All·, '\0', &xmPushButtonGadgetClass, handle_re 

c_saveAII ), 
save_classifier./'-· callback (\~idget prompt_w, XtPointer client_data, /' ·Save As·, '\0',	 &xmPushButtonGadgetc'~ss, handle_re 
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c_save_as ), 
( "Close", '0' , "Ctrl<Key>O", "Ctrl+O", &xmPushButtonGadgetClass, handle_r 

ec_close ), 
"Sep" , '.0' ,	 &xmSeparatorGadgetClass, lJULL} , 

( -Quit·, 'Q' , "Ctrl<Key>Q", "Ctrl+Q", &xmPushButtonGadgetClass, handle_q 
uit ), 

NULL, 
}; 

static MarkMenultem edit_menu_items[] = ( 
( "Catalog", , \0' ,	 &xmLabelWidgetClass, lJULL) , 
( "Sep", , \0' , " ", &xmSeparatorGadgetClass, lJULL) , 
( "Select Catalog", , \0' ,	 &xmPushButtonGadgetClass, handle_cat_s 

electCatList ), 
( "Show Mark Examples", '\0',	 &xmPushButtonGadgetClass, handle_cat_s 

howMarkExamples ), 
( "Add Mark Example(s)", '\0',	 &xmPushButtonGadgetClass, handle_cat a 

ddMarkExample }, 
( "Set Rep. Example", '\0' ,	 &xmPushButtonGadgetClass, handle_cat_s 

etRepExample ), 
( "Remove Class", , \0' ,	 &xmPushButtonGadgetClass, handle_cat_r 

emoveClass ), 
( "Sep", '\0' ,	 &xmSeparatorGadgetClass, lJULL) , 
( ·Classifier·, '\0' ,	 &xmLabeIWidgetClass, NULL), 
( "Sep", , \0' ,	 &xmSeparatorGadgetClass, NULL) , 
( "Select Classifier", '\0' , " ", &xmPushButtonGadgetClass, handle_rec s 

electRecList .), 
( "Set Rep. Example", '\0' , &xmPushButtonGadgetClass, handle_rec_s 

etRepExample ), 
( "Add Class (es) from Catalog", '\0' , &xmPushButtonGadgetClass, handle_rec_a 

ddMarks) , 
( "Add Mark Example (draw)", '\0' , &xmPushButtonGadgetClass, handle_rec_d 

rawAddMarks) , 
II ("Train", , \0 I, •• , &xmPushButtonGadgetClass, handle_rec 
_train) , 

( ·Remove Class·, \0' I	 &xmPushButtonGadgetClass, handle_rec_rI 

emoveClass ), 
( "Classify Examples", '\0', &xmPushButtonGadgetClass, handle_rec_c 

lassifyExamples), 
NULL, 

); 

static MarkMenultem help_items[] = ( 
( "Tutorial", 'T', "<Key>H", "H", &xmPushButtonGadgetClass, handle_help ), 
NULL, 

); 

1*·***·····_·········································· .. * •••••••• / 
r	 MarkEdi tor 'I
1·*·*················································· .... * •••••• / 

MarkEditor::MarkEditor(Widget toplevel) 
( 

Widget temp_wI 

toplevel_w = toplevel; 

main_w XtVaCreateManagedWidget("main_window", 
xmllainWindoM1idgetClass, 
topleveL 
NULL) ; 

II CREAT PULL-DOliN MENUS 
create.J1lenus() ; 

II CREATE WORK AREA (also creates the message area) 

create_workArea() ; 

'!	 catalog = &_catalogs[O];
 
classifier = &_classifiers[O];
 

catalog = lIULL,
 
classifier. NULL;
 

_ncatalogs = 0; 
_nclassifiers = 0; 

_cat_selection.item • NULL;
 
tor (register int i = 0; i < UI_~~X_SELECTEO_ITEMS; ++i)
 

_cat_selection.selected_items[i] = NULL;
 
_cat_selection.selected-item_count = 0;
 
_cat_selection.selected_item-positions = NULL;
 

_rec_selection.item = NULL;
 
for (i = 0; i < UI_MAX_SELECTEO_ITEMS; ++i)
 

_rec_selection.selected-items[i] = NULL;
 
_rec_selection.selected-item_count = 0;
 
_rec_selection.selected-item-positions = NULL;
 

edit.J1lode = NONE;
 
cur_exampleSet = NULL;
 
cur_example • NULL;
 

I I	 MarkEditor() 

1'-'-""----*-_·_-'-"'------""'-----"'----*--'--- _.... ,.----/
I'	 build-pdm() 'I 
/*********************** •• ***************************************/ 

Widget 
MarkEditor::buildLpdm(char 'menu_title, char men~emonic, 

MarkMenultem 'menu_items) 

II create a pull-down menu
 
Widget pull_down = XmCreatePulldownMenu(menubar_w, "pdm", NULL, 0);
 

XmString title_str • XmstringCreateSimple(menu_title) , 

II create cascade-button as the menubar title
 
II the pull-dawn-menu (menu-items) is attached to it.
 
Widget cascade_btn = XtVaCreateManagedWidget(menu_title,
 

xmCascadeButtonWidgetClass, menubar_w, 
XmNsubMenuld, pUll_down, 
XmNlabelString, title_str, 
XmNmnemonic, menu-mnemonic, 
NULL) ;
 

XmStringFree(title_str) ;
 

II now add the menu items to the cascade button 

for(int i = 0; menu_items[il .label_str != NULL; i++) ( 
Widget menu_it em_widget = XtVaCreateManagedWidget(
 

menu_items[i] .label_str,
 
'menu_items[i] .class-ptr, pull_down,
 
NULL) ;
 

XtVaSetValues(menu_item_widget, Y~Nmnemonic, menu_items [i) .mnemonic, NULL); 

Ilit item has an accelerator 
if (menu_items[il .accelerator) ( 

XmString accel_str = XmStringCreateSimple(menu_items[i] .accel_text); 
XtVaSetValues(menu_item-widget, 
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XmNaccelerator, menu_items[i] .accelerator,
 
XmNacceleratorText, accel_str,
 
NULL) ;
 

XmStringFree(accel_str);
 
}Iiend of if item has accelerator
 

if (menu_items[i] .callback) 
XtAddCallback(menu_item_widget, XmNactivateCallback, 

(XtCallbackProc) menu_items[i] .callback, (XtPointerJthis); 

)llend of building pull-down menu 

return cascade_btn; 

I I bui Id-pdm ( ) 

1***************************************************** ***********/ 

1* create_menus() *1 
1***************************************************** ***********/ 

void 
MarkEditor::create-rnenus() 
( 

Widget temp_widget; 

Ilcreate the menu bar
 
menubar_w = XmCreateMenuBar(main_w, 'menubar', NULL, 0):
 

(void) build-pdm('File', 'F', file-rnenu_items);
 
(void) build-pdm(·Edit·, 'E', edit-rnenu_items);
 
temp_widget = build-Pdm('Help', 'H', help_items);
 
XtVaSetValues(menubar_w, XmNmenuHelpWidget, temp_widget, NULL);
 

Xt InstallAccelerators (main_w, menubar_w);
 
XtManageChild(menubar_w) ;
 

II create-rnenus() 

1***···*********************************************** ***********/ 

1* create_workArea() *1 
1***************************************************** ***********/ 

void 
MarkEditor::create_workArea() 
( 

II CREATE WORK-AREA
 
form_w = XtVaCreateWidget ('work_area', xmFormWidgetClass,
 

main_w, NULL);
 

XtVaSetValues(main_w,
 
XmNworkWindow, form-w,
 
NULL);
 

II CREATE SCROLLED-LISTS
 
create_lists();
 

I I CREATE DRAI'IING-AREA
 
create_drawingArea() :
 

II CREATE MESSAGE-AREA
 
create-rnessageArea() :
 

XtManageChild(form_w) ; 

II create_work'~~a() 

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

1* create_lists() *1 
1***************************************************** ***********/ 

void 
l1arkEditor: :create_l ists () 
( 

pane_w XtVaCreateWidget('pane_lists', xmPanedWindoWWidgetClass, form_w, 
XmNsashl,idth, 1, 
XmNsashHeight, 1, 
NULL) ; 

XtVaSetValues(pane_w,
 
~1NleftAttachment, XmATTACH_FORM,
 
XmNtopAttachment, XmATTACH_FORM,
 
NULL) ;
 

Xmstring cat_label_str = XmStringCreateSimple('Catalog: .); 
cat label = XtVaCreateManagedWidget('cat_list_label', 

xmLabelWidgetClass, pane_w, 
XmNlabelstring, cat_label_str, 
II XmNleftAttachment, XmATTACH_FORM, 
II 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: 'J; 
rec_label = XtVaCreatel1anagedWidget('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,
 
XmNvisibleItemCount, 10,
 
XmNselectionPolicy, XmEXTENDED_SELECT,
 
XmNscrollBarDisplayPolicy, XmSTATIC,
 
NULL) ;
 

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

XtAddCallback (rec_l ist_w, XmNextendedSelectionCallback,
 
handle_list, (Xt Pointer) this) ;
 

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

I Icreate_lists () 
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1***************************************************** ***********/ 

I' create_drawingArea()	 .! 
/***************************************************** ***********1 

void 
MarkEditor::create_drawingArea() 
( 

String da_translations = 

"<KeyDown>: DrawingAreaInput() HanagerGadgetKeyInput() \n\ 
<KeyUp>: Drawi ngArea Input () HanagerGadgetKeyInput () \n \ 
<BtnlUp>: DrawingAreaInput () ManagerGadgetArm () \n\ 
<BtnlDown>: DrawingAreaInput() ManagerGadgetArm() \n\ 
<BtnlMotion>: DrawingAreaInput() ManagerGadgetButtonMotion()"; 

Widget scroll_wI 

II scroll_w = XtVaCreateManagedWidget("scrolle~win",
 

II xmscrolledWindoWWidgetClass, form_w,
 
II XmNscrollingPolicy, XmAUTOMATIC,
 
II XmNleftAttachment, XmATTACH_WIDGET,
 
II XmNleftWidget, pane_w,
 
II XmNtopAttachment, XmATTACH_FORM,
 
II XmNrightAttachment, XmATTACH_FORM,
 
II NULL) ;
 

da_w XtVaCreateWidget ("drawing_area" ,
 
xmDrawingAreaWidgetClass, form-w,
 
XmNtranslations,
 
XtParseTranslationTable(da_translations),
 
XmNleftAttachment, xmATTACH_WIDGET,
 
XmNleftWidget, pane_w,
 
XmNtopAttachment, XmATTACH_fORM,
 
XmNrightAttachment, XmATTACH_FORM,
 

II	 XmNbottomAttachment, xmATTACH_fORM, 
NULL) ; 

XtAddCallback(da_w, XmNinputCallback, handle_da_callback, (XtPointer)this); 
XtAddCallback(da_w, XmNexposeCallback, handle_da_callback, (XtPointer) this) ; 
XtAddCallback(da_w, XmNresizeCallback, handle_da_callback, (XtPointer) this) , 

XtVaGetValues(da_w,
 
XmNwidth, &da_width,
 
XmNheight, &da_height,
 
NULL);
 

da_display XtDisplay(da_w);
 
da_screen XtScreen(da_w);
 

II initialize the data members da_fg, da_bg with the fallback values 
XtVaGetValues(da_w,
 

XmNforeground, &da_fg,
 
XmNbackground, &da_bg,
 
NULL) ;
 

II fg = black, bg = white 

II initialize the graphic context
 
da_gc = XCreateGC(da_display, RootWindowOfScreen(da_screen), 0, NULL);
 
XtVasetValues(da_w, XmNuserData, da_gc, NULL);
 

II set foreground to bg color to paint clear the pixmap
 
XSetforeground(da_display, da_gc, da_bg );
 

II create a pixmap the same size as the drawing area.
 
da-pixmap = XCreatePixmap(da_display, RootWindowOfScreen(da_screen),
 

da_width, da_height,
 

,/0-'0-.. 

DefaultDepthOfScreen(da_screen) ); 
II clear the pixmap with bg color 
XfilIPectangle(da_display, da_pixmap, da_gc, 0, 0, da_width, da_height); 

il change foreground back to actual for drawing 
XSetForeground(da_display,	 da_gc, da_fg ); 

i: setting up the font
 
font_name = "-adobe-times-bold-r-normal--14-140-75-75-p-77-isoBB59-1",
 
font_struct = XLoadQuerjFont(da_display, font_name);
 
if(font_struct == NULL)
 

printf("font_struct = nul1\n"); 

da_win = XtWindow(da_w); 

XtManageChild(da_w); 

II create_drawingArea() 

1***************************************************** ***********/ 

I' create-messageArea()	 *1 
/*********** ••••••• ***.******************* •• *********************/ 

void 
MarkEditor::create-messageArea() 
{ 

Arg args[9]; 

XtSetArg(args[Oj, XmNrows, 5) ;
 
XtSetArg(args[lj, XmNcolumns, BO) ;
 
XtSetArg(args[2j, XmNeditable, false) ;
 
XtSetArg(args[3j, XmNwordWrap, True) ;
 
XtSetArg(args[41, XmNscrollHorizontal, false);
 
XtSetArg(args[51, XmNblinkRate, 0) ;
 
XtSetArg(args[61, XmNeditMode, XmMULTI_LINE_EDIT) ;
 
XtSetArg(args[71, XmNautoShowCursorPosition, True);
 
XtSetArg(args[Bj, XmNcursorPositionVisible, False);
 

message_w = XmCreateScrolledText(form-w, "message_area", args, 9); 
XtVaSetValues(XtParent (message_w) ,
 

XmNleftAttachment, XmATTACH-FORM,
 
XmNtopAttachment, XmATTACH_WIDGET,
 
XmNtopWidget, da_w,
 
XmNrightAttachment, XmATTACH_FORM,
 
XmNbottomAttachment, XmATTACH_FORM,
 
NULL);
 

XtManageChild(message_w) ; 

II create-messageArea() 

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

* HANDLE : handle_cat_open' 

* callback to open a catalog 
*********************.******************************************/ 

static void 
handle_cat_open (Widget , XtPointer client_data, void*) 
( 

((MarkEditor *)client_data)->prompt_open_new('c', '0'); 

/*** •• ******************.**** •• *************.******************** 

* HANDLE : handle_cat_new 
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> callback to create a new catalog 
***********************************************~****************/ 

static void 
handle_cat-new(Widget, XtPointer client_data, void» 
( 

((HarkEditor »client_data)->prompt_open_new('c', 'n'); 

1**··-··*-_·····_················_·······--· __ ··*_·-·· *********** 
> HANDLE : handle_rec-new 

> callback to create a new recognizer(classifier) 
•• ** ••• ************* •••• *.***.* ••• ******************************/ 

static void 
handle_rec-new(Widget, XtPointer client_data, void» 
( 

((MarkEditor »client_data)->prompt_open-new('r', 'n'); 

1····_··················_··-·_·-·· __ ·-····--_· __ ·_-·_· *********** 
> HANDLE : handle_rec_open 

> callback to open an existing recognizer(classifier) 
*************.***** •• **.****************************************/ 

static void 
handle_rec_open(Widget, XtPointer client_data, void» 
( 

((MarkEditor »client_data)->prompt_open-new('r', '0'); 

1*······_-_·_···--······_········--··*·--··········-·· ***********/ 
I> prompt_open-new() <I
1*···········_··_···-······_·······-··_*----···-··_··- ***********/ 

void 
HarkEditor::prompt_open-new(char doc_type, char open_or-new) 
( 

xmString sel_str;
 
if (doc_type == 'c') (
 

if (_ncatalogs == UI_HAX-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 (-pclassifiers == UI-MAX_CLASSIFIERS) ( 
print-message{'Cann't open any more classifiers . • , 'n'); 
print-message('Close one before opening another.·, 'c'); 
return; 

create the prompt dialog box 
prompt_dialog = xmCreatePromptDialog(toplevel_w,
 

·prompt_open-new',
 
NULL, 0);
 

if (doc_type / ' .. ' c') { 

if (open_or_new == '0') ( 
sel_str = xmStringcreateSimple{'Enter CATALOG file to open:·); 
XtAddCallback(prompt_dialog, XmNokCallback, 

(XtCallbackProc)open_catalog_ok_callback, 
(XtPointer)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_classi fier_ok_callback, 
(XtPointer) this) ;
 

)
 
else if (open_or_new == 'n') (
 

sel_str = xmStringCreateSimple('Enter name of NEW classifier:·); 
XtAddCallback(prompt_dialog, XmNokCallback, 

(XtCallbackProc)new_classifier_ok_callback, 
(XtPointer)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-BELP_BUTTON» , 

XtHanageChild(prompt_dialog); 
XtPopup{XtParent(prompt_dialog) , XtGrabNone); 

I I prompt_open-new() 

1***************************************************** *********** 

• HANDLE: open_catalog_ok_callback 

> callback from ok button of prompt dialog to get catalog name 
****************************************************************/ 

static void 
open_catalog_ok_callback (Widget prompt_w, XtPointer client_data, 

XmSelectionBoxCallbackStruct <cbs) 

char *file_name; 

iff !XmStringGetLtoR(cbs->value, charset, &file-name) ) (
 
printf('Internal error\n');
 
XtDestroywidget(prompt_w); Ilprompt_w no longer needed
 
return; 

XtDestroyWidget(prompt_w) ; Ilprompt_w no longer needed 

II 
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((HarkEditor ')client_data)->read-catalog(file-name, '0'); 

Ilopen_catalog_ok_callback() 

**************************************************************** 

• HANDLE new_catalog_ok_callback 

, callback from ok button of prompt dialog to get catalog name 
****************************************************************; 

static void 
new_catalog_ok_callback (Widget prompt_w, XtPointer client_data,
 

XmSelectionBoxCallbackStruct 'cbs)
 

char *file_namei 

iff !XmStringGetLtoR(cbs->value, charset, &file_name) ) ( 
printf('Internal error\n'); 
XtDestroyWidget(prompt_w); Ilprompt_w no longer needed 
return; 

XtDestroyWidget(prompt_w) ; Ilprampt_w no longer needed 

((HarkEditor ')client_data)->read-catalog(file-name, 'n'); 

Ilnew_catalog_ok_callback() 

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

, HANDLE: read-catalog() 
****************************************************************/ 

void 
MarkEditor::read_catalog(char 'file_name, char open_or-new) 
( 

if (!file_name) return; 

MarkCatalog 'new_slot = NULL; 

II search for the first empty catalog slot
 
for lint i = 0; i < UI-MAX-CATALOGS; ++i) (
 

if (_catalogs[i] .catalog_file() == NULL) (
 
new_slot = &_catalogs[i];
 
break;
 

if (i == UI_~~X-CATALOGS) (
 
printf('MarkEditor::read_catalog(): something wierd\n');
 
return; 

II do anything only when read is successful
 
if (open_or_new == '0') (
 

if (new_slot->read_catalog(file_name» (
 
-ncatalogs++ ;
 
catalog = new_slot;
 
show_list('c') ;
 

) 

else if (open_or-new == 'n') (
 
Jlcata logs++;
 
catalog = new_slot;
 
catalog->set_file_name(file_name) ;
 
show_list ('c');
 

,1,1 read_ca ta log ( ) 

j***************************************************** *********** 

, HANDLE: open_classifier_ok_callback 

, callback from ok button of prompt dialog 
****************************************************************/ 

static void 
open_classifier_ok_callback (Widget prompt_w, XtPointer client_data, 

XmSelectionBoxCallbackStruct 'cbs) 

char 'file_name; 

iff !XrnStringGetLtoR(cbs->value, charset, &file_name) ) ( 
printf('Internal error\n'); 
XtDestroyWidget(prompt_w), Ilprompt_w no longer needed 
return; 

XtDestroyWidget(prompt_w) ; Ilprompt_w no longer needed 

«(MarkEditor ')client_data)->read-classifier(file_name, '0'); 

Ilopen_classifier_ok_callback() 

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

, HANDLE : new_classifier_ok_callback 

, callback from ok button of prompt dialog 
****************************************************************/ 

static void 
new_classifier_ok_callback (Widget prompt_w, XtPointer client_data, 

XmSelectionBoxCallbackStruct 'cbs) 

char 'file_name; 

iff !XrnStringGetLtoR(cbs->value, charset, &file_name) ) ( 
printf('Internal error\n'); 
XtDestroyWidget(prompt_w); Ilprompt_w no longer needed 
return; 

XtDestroyWidget(prompt_w) ; Ilprompt_w no longer needed 

((MarkEditor ')client_data)->read-classifier(file_name, 'n'); 

II new_classifier_ok_callback() 

I tt ************************************************************** 

, read_classifier() 
****************************************************************/ 

void
 
MarkEditor::read__classifier(char 'fileJlame, char open_or_new)
 
( 

if (!file_name) return; 
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MarkClassifier 'new_slot = NULL; 

II search for the first empty classifier slot
 
for (int i = 0; i < UI_MAX_CLASSIFIERS; ++i) (
 

if (_classifiers[i).file-name() == NULL) ( 
new_slot = &_classifiers[i); II 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»
 

Jlclassifiers++; 
classifier = new_slot:
 
show_Iist{'r') ;
 

) 

else if (open_or-new == 'n') 
Jlclassifiers++; 
classifier = new_slot;
 
classifier->set_file-name(file-name) ;
 
show_list ( 'r' ) ;
 
II TODO: set classifier file name
 

II rea~classifier() 

/********************************************************tt****** 

, HANDLE : handle_cat_save 

, callback to save catalog 
***_tt****tt****************************_******************ttt**/ 

static void 
handle_cat_save{Widget, XtPointer client_data , void') 
( 

(MarkEditor ')client_data)->prompt_save_close{'c', 's'); 

Ittttt*************************_**********************t**tt****** 
, HANDLE : handle_cat_close 

, callback to close catalogs 
t*********t*****************************************************/ 

static void 
handle_cat_close(Widget, XtPointer client_data, void') 
{ 

«MarkEditor ')client_data)->prompt_save_close('c', 'c'); 

I***t****t******************************************************* 

, HANDLE : handle_rec_save 

, callback to save recognizers 
**ttt*******t***************************************************/ 

,/' ..•.-..., 

static void 
handle_rec_save(Widget, XtPointer client_data, void') 
( 

«MarkEditor ')client_data)->prompt_save_close('r', 's'); 

1*********************··****·****·**********·******·** *********** 

, HANDLE : handle_rec_close 

, callback to close recognizers 
***t**tt*.**************.***.****************************.***.**/ 

static void 
handle_rec_close(Widget, XtPointer client_data, void') 
( 

«MarkEditor ')client_data}->prompt_save_closel'r', 'c'); 

1***********·**************************·*******************t*****1 

I' prompt_save_close(} 'I 
I***********************t****************************************1 

void 
MarkEditor::prompt_save_close{char list_type, char save_close-mode) 
( 

Widget list_Iabel_w, cancel_button_w, warning_Iabel_w;
 
XmString label_str, warning_str;
 
Boolean changed_items = False;
 
int i,
 

if (list_type == 'c' && !_ncatalogs) (
 
if (save_close-mode == 's')
 

print_message("No Catalogs to Save.", 'n'):
 
else if (save_close-mode == 'c')
 

print-message("No Catalogs to Close.", 'n');
 
return;
 

if (list_type == 'r' && !_nclassifiers) (
 
if (save_close-mode == 's')
 

print-message("No Classifiers to Save.", 'n');
 
else if (save_close-mode == 'c')
 

print-message("No Classifiers to Close.', 'n');
 
return;
 

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

shell_w XtVaCreatePopupShel1 ("prornpt_save_close", xmDialogShellWidgetclass, 
get_top_shell(main_w) , 
XmNdeleteResponse, XmDESTROY, 
XrnNx, xpos, 
XmNy, ypos, 
NULL) ; 

pane_w XtVaCreateWidget("pane_save_close", xmPanedWindowWidgetClass, shell_w, 
XmNsashWidth, 1, 
XmNsashHeight, 1, 
NULL) , 

Ii st_l abel_w XtVaCreateManagedWidget("save_close_list_label", 
xmLabelWidgetClass, pane_w, 
NULL) ; 
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file_list_w ; XmCreateScrolledList(pane_w, 'list_save_rec', truLL, 0); 

XtVaSetValues (file_list_w,
 
XmlNisibleItemCount, 10,
 
XmNselectionPolicy, XmEXTENDED_SELECT,
 
XmNscrollBarDisplayPolicy, XmSTATIC,
 
NULL) ;
 

if (list_type =; 'c') 
if (save_close-rnode == 's') ( 

label_str = XmStringCreateSimple('Catalogs needing SAVE: Press <RETURN> when done' 
) ; 

XtAddCallback(file_list_w, XmNdefaultActionCallback,
 
handle_cat_save_list, (XtPointer)this);
 

} 

else if (save_close-rnode ;; 'c') ( 
label_str ; XmStringCreateSimple('Catalogs to CLOSE: Press <RETURN> when done'); 
XtAddCallback(file_list_w, ~ldefaultActionCallback, 

handle_cat_close_list, (XtPointer) this); 

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

for (i ; 0; i < UI~_CATALOGS; ++i) 
(
 

const char *fileName = _catalogs[i] .catalog_file();
 
if (fileName) (
 

char *newName = new char [strlen(fileName) + 3];
 
strcpy(newName, fileName);
 

II only changed items go on the save-list
 
if (save_close-rnode == 's') (
 

if (_catalogs[i) .changed() )
 
changed-items = True;
 
XmListAddltemUnselected(file_list_w,
 

XmStringCreateSimple(newName), 0); 

II all opened files go on the close-list
 
else if (save_close-rnode == 'c') (
 

if (_catalogs[i) .changed() (
 
changed-items = True;
 
strcat(newName, ASTERIX-TERMINATION);
 

) 

XmListAddltemUnselected(file_list_w,
 
XmStringCreateSimple(newName), 0):
 

) 

delete newName: 

} II if fileName
 
} II for
 
II if list_type == c
 

else if (list_type == 'r') ( 
if (save_close-rnode == 's') ( 

label_str = XmStringCreateSimple('Classifiers to SAVE: Press <RETURN> when done'); 
XtAddCallback(file_list_w, XmNdefaultActionCallback, 

handle_rec_save_list, (XtPointer) this) ; 
) 

else if (save_close-rnode == 'c') ( 
label_str = XmStringCreateSimple('Classifiers to CLOSE: Press <RETURN> when done') 

XtAddCallback(file_list_w, XmNdefau1tActionCa1lback,
 
handle_rec_close_list, (XtPointer)this);
 

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

for (i = 0, i < UI_MAX_CLASSIFIERS; ++i) 
(
 

canst char *fileName = _classifiers[i] .file_name();
 
if (fileName) (
 

char *newName = new char [strlen(fileName) + 3]; 
strcp¥ (newName, fileName); 

1/ only changed items go on the save-list 
if (save_close-rnode ;= 's') ( 

if (_classifiers[i] .changed())
 
changed-items = True;
 
XmListAddltemUnselected(file_list_w,
 

XmStringCreateSimple(newName), 0); 

II 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,
 

) 

XmListAddltemUnselected(file_list_w,
 
XmStringCreateSimple(newName), 0);
 

) 

delete newName; 

) II if fileName
 
) I I for
 
II else if list_type == r
 

XtVaSetValues(list_label_w,
 
XmNlabelString, label_str,
 
NULL) ;
 

XmStringFree(label_str) ; 

II do not need save_close dialog if no items need saving
 
if (save_close-rnode == 's' && !changed_items)
 
(
 

print-rnessage('No items need saving!', 'n');
 
XtDestroyWidget(shell_w) ;
 
return;
 

XtManageChild(file_list_w) ; 

II only true if items changed during closing. 
if (save_close-rnode == 'c' && changed-items) 
( 

warning_str = XmStringCreateSimple('Items followed by ,.*,. need saving. Closing them 
would discard t~eir recent changes.'); 

warning_Iabel_w XtVaCreateManagedWidget('save_close_warning_label',
 
xmLabelWidgetClass, pane_w,
 
XmNlabelString, warning_str,
 
NULL) ;
 

XmStringFree(warning_str) ; 

form_w XtVaCreateWidget('form_save_close', xmFormWidgetClass, pane_w,
 
XmNfractionBase, 3,
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NULL) ; 

cancel_button_w = XtVaCreateHanage&1idget('Cancel', 
xmPushButtonGadgetClass, form-w, 
XmNtopAt tachment, XmATTACH_FOR~I, 

XmNbottomAttachment, XmATTACH_FORM, 
XmNleftAttachment, XmATTACH_POSITION, 
XmNleftPosition, 1
XmNrightAttachment, XmATTACH_POSITION, 
XmNrightPosition, 2, 
XmNshowAsDefault, True, 
XmNdefaultButtonShadowThickness, 1, 
NULL) ; 

XtAddCallback(cancel_button_w, XmNactivateCallback, destroy_shell, shell_w); 

XtHanageChild(form_w);
 
XtHanageChild(pane_w):
 
xtPopup(shell_w, XtGrabNone);
 

II prompt_save_close() 

1***************************************************** *********** 

• HANDLE : handle_cat_save_list 

, callback to list 
****************************************************************/ 

void 
handle_cat_save_list (Widget w, xtPointer client_data, void 'cb) 
( 

XmListCallbackStruct 'cbs = (XmListCallbackStruct ')cb: 
HarkEditor 'ui = «HarkEditor ')client_data); 

if (cbs->reason != XmCR-DEFAULT-ACTION) return; 

II extract the list of items
 
int nitems = cbs->selected_item-count;
 
cher 'items [UI-MAX-SELECTED_ITEMSj ;
 
char *item; 

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

II check for any asterix at the end
 
char 'starp = strstr(item, ASTERIX_TERHlNATION);
 
if (starp)
 

*starp = ' \0' ; 

items!i] = new char [strlen(item) + 1];
 
strcpy(items[iJ, item);
 
XtFree(item) ;
 

II save the selected catalogs 
ui->save_catalogs(nitems, items); 

II clean up
 
for (i = 0: i < nitems, ++i)
 

delete items Ii] ;
 

destroy_shell(w, (void ')XtParent(XtParent(XtParent(w) I), NULL); 

II handle_cat_save_list() 

/, ... 

/***************.~********************.*****~********************* 

, HANDLE : handle_cat_close_list 

, callback to list 
****************************************************************/ 

void 
handle_cat_close_list (Widget w, XtPointer client_data, void 'cb) 
( 

XmListCallbackStruct ·cbs = (XmListCallbackStruct ·)cb;
 
MarkEditor 'ui = «HarkEditor ·)client_data):
 

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

II extract the list of items
 
int nitems = cbs->selected_ite~count;
 

char 'items [UI_MAX_SELECTED_ITEMS] ;
 
char *item; 

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

II check for any asterix at the end
 
char 'starp = strstr(item, ASTERIX_TERMlNATION);
 
if (starp)
 

'starp = '\0': 

items[i] = new char [strlen(item) + 1J;
 
strcpy(items[iJ, item);
 
XtFree (item) I
 

II close the selected catalogs
 
ui->c1ose_catalogs(nitems, items);
 

II clean up
 
for (i = 0; i < nitems; ++i)
 

delete items[i];
 

destroy_shell (v;, (void') XtParent (XtParent (XtParent (w) ) ), NULL); 

II handle_cat_close_list() 

1***************************************************** *********** 

, save_catalogs() 
****************************************************************/ 

void
 
MarkEditor::save_cata1ogs(int nitems, char "items)
 
( 

for (int i = 0: i < nitems; ++i) ( 
int ix = catalog_index(items[ij); II see if there's a match 
if (ix >= 0) 

_catalogs[ixl .write_catalog(items[i]l: 

II save_catalogs() 

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

, close_catalogs!) 
***************************************~************************j 

void
 
F-'~kEditor:: close_catalogs (int nitems, char "items)
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if (! nitems I I ! items) return; 

int i I j, ix; 
int changed = 0;
 
int *change~item-positions new int[nitems];
 
HarkCatalog *close_cat;
 

1/ find out which ones have changed since last sa'.'e 
for (i = 0, j = 0; i < nitems; Hi) (
 

ix = catalog_index(items[i]);
 
if (ix < 0) continue;
 
close_cat = &_catalogs[ix];
 
if (close_cat->changed()) (
 

changed_iteffi-positions[j»] = ix;
 
changed = 1;
 

II now we can clean them up anyway 
for (i = 0; i < nitems; Hi) (
 

ix = catalog_index(items[i]);
 
if (ix < 0) continue;
 
close_cat = &_catalogs[ixl;
 
close_cat->cleanup();
 
J1catalogs--;
 
if (close_cat == catalog) (
 

XmListDeleteAllltems(rec_list_w); II TODD: BUG, crashes here
 
clear_selection('c');
 
clear_da();
 
catalog = NULL,
 
XmString list_label = XmStringCreateSimple(·catalog:·);
 
XtVaSetValues(rec_label, XmNlabelString, list_label, NULL),
 
XmStringFree(list_label);
 

) 
if (!-"catalogs) ( 

catalog = NULL; 
Xmstring list_label = XmstringCreateSimple(·Catalog:·); 
XtVaSetValues(rec_label, XmNlabelstring, list_label, NULL); 
XmStringFree(list_label); 
break; 

delete change~item-positions; 

II close_catalogs() 

1·······_------_·_··*---------*-----------------_·_--- *********** 
* HANDLE : handle_rec_save_list 

* callback to list 
-------_._._--------_...._-------_.-._----------------**********/ 
void 
handle_rec_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; 

II extract the list of items
 
int nitems = cbs->selected_iteffi-count;
 
char *items[UI-MAX_SELECTED_ITEMS];
 
char ·item; 

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

il check for any asterix at the end
 
char *starp = strstr(item, ASTERIX_TER1HNATION);
 
if (starp)
 

*starp = ' \0'; 

items[i] = new char [strlenlitem) > 1];
 
strcpy(items[i], item);
 
Xt Free (item) ;
 

II save the selected classifiers
 
ui->save_classifiers(nitems, items),
 

// clean up
 
for Ii = 0; i < nitems; Hi)
 

delete items[i];
 

destroy_shell(w, (void *)XtParent(xtParent (XtParent(w»)) , NULL); 

II handle_rec_save_list() 

/******** •••••• *************************************** *** __ w_ 
* HANDLE : handle_rec_close_list 

* __ callback*** to •list .* • ._. ***_.T __ / 

void 
handle_rec_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; 

II extract the list of items
 
int nitems = cbs->selected_iteffi-count;
 
char *items[UI-MAX_SELECTED_ITEMS],
 
char *item;
 

for (i nt i = 0; i < ni terns; Hi) (
 
XmStringGetLtoR(cbs->selecte~items[i], charset, &item);
 

II 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 save the selected classifiers
 
ui->close_classifiers(nitems, items);
 

1/ clean up
 
for Ii = 0, i < nitems; »i)
 

delete items[i];
 

destroy_shell(w, (void *)XtParent(XtParent(XtParent(w))), NULL); 
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) II handle_rec_close_list() 

delete changed_item-positions, 
J*.*** •• *.********.*.* •••••• * ••• *** ••• **.** •• *.*.*.** • • **.***.*.* 

, save_classifiers() II close_classifiers!)
**.**.** •• *****.******.*.*** •• ********* ••••••••• * •••••• * •••••• *./ 

void 
MarkEditor::save_classifiers(int nitems, char "items) 1*·*·***·**·***·***********·*******·***-***·********** *.********* 
( , HANDLE : handle_cat_save_as 

for (int i = 0; i < nitems; Hi) (
 
int ix = classifier_index(items[i)); II see if there's a match , callback to save catalog as
 
if (ix >= 0) ***************-*****************-********.*********** **********1
 

_classifiers[ix) .write_classifier(items[i);
 
static void
 
handle_cat_save_as(Widget, XtPointer client_data, void')
 

II save_classifiers() (
 
(MarkEditor ')client_data)->prompt_save_as('c');
 

1************··******·*****·*·******·***·*·****·*****· .*****.****
 

, close_classifiers() 1*************************************·*************** **********.
 
*.*****.* •• ***** •• ************ •• *********** •• ***** •• *****.**** •• / , HANDLE : handle_rec_save_as
 

void , callback to save classifier as 
MarkEditor::close_classifiers(int nitems, char "items) ****************************************************** ********··1 

{ 
if (!nitems I I !items) return; static void 

handle_rec_save_as(Widget, XtPointer client_data, void') 
int L j, Ix; (
 
int changed = 0; «MarkEditor ')client_data)->prompt_save_as('r');
 
int 'changect-item-positions = new int[nitems);
 
MarkClassifier 'close_rec;
 

II find out which ones have changed since last save 1***************************************************** *********** 

for (i = 0, j = 0; i < nitems; Hi) , prompt_save_as()
 
ix = classifier_index(items[i]); ****************************************************** **********1
 
if (ix < 0) continue;
 
close_rec = &_classifiers[ix); void
 
if (close_rec->changed()) ( MarkEditor::prompt_save_as(char doc_type)
 

changed_item_positions[j++) = Ix; (
 
changed = 1; Xmstring sel_str,
 

XmString prompt_str,
 

if ((doc_type == 'c' && !catalog) f I (doc_type 'r' && !classifier)
 
II now we can clean them up anyway returnj
 
for (i = 0; i < nitems; ++i) (
 

ix = classifier_index(items[i]), Ilcreate the ~rompt dialog box
 
if (ix < 0) continue; prompt_dialog = XmcreatePromptDialog(toplevel_w, °save_as-prompt",
 
close_ree = &_classifiers[ix], NULL, 0),
 
close_rec->cleanup(); if (doc_type == 'c') (
 
_nclassifiers--; sel_str = XmStringCreateSimple(OEnter Catalog Name to save in:"),
 
if (close_ree == classifier) ( prompt_str = XmStringCreateSimple«char ')catalog->catalog_file(»;
 

XmListDeleteAllltems(rec_list_w), II TODO: BUG, crashes here XtAddCallback(prompt_dialog, XmNokCallback, (XtCallbackProc)save_catalog_ok_callbac
 
clear_selection('r') ; k, (XtPointer)this);
 
clear_da() ; )
 
classifier = NULL, else if (doc_type == 'r') (
 
XmString list_label = XmStringCreatesimple(OClassifier:O); sel_str = XmStringCreateSimple(°Enter Classifier Name to save in:O);
 
XtVaSetValues(rec_label, XmNlabelString, list_label, ~ruLL); prompt_str = XmstringCreateSimple«char ')classifier->file_name();
 
XmstringFree(list_label); XtAddCallback(prompt_dialog, XmNokCallback, (XtCallbackProc)save_classifier_ok_call
 

) back, (XtPointer) this) ;
 
if (! J)classifiers) ( )
 

classifier = ~ruLL, else
 
XmString list_label = XmStringCreateSimple("Classifier:O); return;
 
XtvasetValues (rec_label, XmNlabelString, list_label, NULL);
 
XmStringFree(list_label) ; xtVaSetValues(prompt_dialog,
 
break; ~-_. /-. XmNselectionLabelString, sel_str,
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XmNpromptstring, prompt_str, 
XmNautoUnrnanage, False, 
NULL) ; 

XtVaSetValues(XtParent (prompt_dialog) ,
 
XmNt it Ie, "Save as Prompt",
 
NULL) ;
 

XmStringFree(sel_str); 
XmStringFree(prompt_str) ; 

XtAddCallback(prompt_dialog, ~lcancelCallback, 

(XtCallbackProc) file_cancel_callback, NULL); 

XtUnmanageChild(XmSelectionBoxGetChild(prompt_dialog, 
XmDIALOG_HELP_BUTTON) ; 

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

II prompt_save_as() 

!.***********~****************************************•• *.*** •••• 
• save_catalog_ok_callback() 
******************-*********************************.**.*.*.****/ 

static void 
save_catalog_ok_callback(Widget prompt_w, XtPointer client_data, 

XmSelectionBoxCallbackStruct ·cbs) 

char "file_name; 

iff !XmStringGetLtoR(cbs->value, charset, &file_name) ) ( 
printf("Internal error\n"j; 
XtDestroyWidget(prompt_w); Ilprompt_w no longer needed 
return; 

XtDestroyWidget(prompt_w); Ilprompt_w no longer needed 
((MarkEditor ") client_data)->write_catalog (file_name) ; 

Iisave_catalog_ok_callback() 

/*************~******************************************* •••• *.* 
" save_classifier_ok_callback() 
*********.******************************.*********.*** •••• *****./ 

static void 
save_classifier_ok_callback(Widget prompt_w, XtPointer client_data, 

XmSelectionBoxCallbackStruct "cbs) 

char "file-name; 

if( iXmStringGetLtoR(cbs->value, charset, &file_name) ) ( 
printf("Internal error\n"); 
XtDestroyWidget(prompt_w); Ilprompt_w no longer needed 
return; 

XtDestroyWidget(prompt_w); Ilprompt_w no longer needed 
((MarkEditor ")client_data)->write_classifier(file-name); 

Iisave_classifier_ok_callback() 

" HANDLE : handle_cat_saveAII 

" callback to save all catalogs 
********************************** •• ***-*****.**.***.***********/ 

static void 
handle_cat_sa-·reAll (l'iidget, XtPointer client_data , void") 
( 

( (l-IarkEditor .) client_data) ->saveAll ( 'c' ) ; 

1·**************************************************** *********** 

• HANDLE : handle_rec_saveAII 

" callback to save all recognizers 
****************************************************************/ 

static void
 
handle_rec_saveAll(Widget, XtPointer client_data, void")
 
( 

«(MarkEditor ")client_data)->saveAll('r'); 

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

I" saveAll () "I 
/****************************************************************/ 

void 
MarkEditor::saveAII(char doc_type) 
( 

int i; 

if (doc_type 'c' && _ncatalogs) 
( 

for (i = 0; i < UI-MAX_CATALOGS; ++i)
 
if (_catalogs[il .changed()) (
 

_catalogs[il .write_catalog();
 

if (doc_type == 'r' && _nclassifiers) 
(
 

for (i = 0; i < UI~CLASSIFIERS; ++i)
 
if(_classifiers[il.changed()) (
 

_classifiers[il.write_classifier() ;
 

I I saveAll () 

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

" HANDLE : handle_quit 

" callback to quit MarkEditor 
****************************************************************/ 

static void 
handle_quit (Widget, XtPointer client_data, void") 
( 

(IMarkEditor")client_data)->prompt_quit(); 
1*************·***********************·**************· ******* •• ** 
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I*t •••••••• * •• *******.******************************** *********** 
+ quit 

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

void 
MarkEditor::prompt_quit{) 
( 

II find out which ones have changed since last save 

int i;
 
int cats_changed 0,
 
int recs_changed 0,
 

for (i = a , i < UI_MAX-CATALOGS, ++i) ( 
if {_catalogs [iJ .changed()
 

cats_changed = 1,
 
break,
 

for (i = 0; i < UI_MAX_CLASSIFIERS; ++i) 
ifl_classifiers[i] .changed(» (
 

recs_changed = 1;
 
break;
 

Widget dialog;
 
XmString msg, yes, no, help;
 
dialog = XmCreateQuestionDialog(toplevel_w, °question_quitO, NULL, 0),
 
no = XmstringcreateSimple(OCanceIO);
 

if (cats_changed I recs_changed)
 
(
 

II ask USer if she wants to save changes
 

msg = XmStringCreatesimple(OCatalogs/classifiers modified. Save and Quit?O); 
yes = XmStringCreateSimple(OSave all and QuitO), 
help = XmStringCreateSimple(oQuitO), 

XtVaSetValues(dialog,
 
XmNmessageString, msg,
 
XmNokLabelString, yes,
 
XmNcancelLabelString, no,
 
XmNhelpLabelString, help,
 
troLL),
 

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(oQuit?O);
 
yes = XmstringCreateSimple(oYes');
 

XtVaSetValues{dialog,
 
Xmt~essageString, msg,
 
XmNokLabelString, yes,
 
XmNcancelLabelstring, no,
 
NULL);
 

XtAddCallback(dialog, XmNcancelCallback, file_cancel_callback, NULL); 
XtAddCallba~~iialog, XmNokCallback, quit_exIt_callback, NULL), 

XtUnmanageChild {XmMessageBoxGetChi ld (dialog, XmDIALOG_HELP_BUTTON», 

XmstringFree(msg) ,
 
XmStringFree(yes);
 
XmSt ringFree (nol ;
 

XtManageChild(dialog) ; 
XtPopup(XtParent{dialog) , XtGrabNone); 

II prompt_quit () 

It**************************************************** *********** 

+ HANDLE : quit_save_callback 

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

static void
 
quit_save_callback(Widget, XtPointer client_data, void *)
 
( 

((MarkEditor+)client_data)->save_quit() , 

It**************************************************** *********** 

* HANDLE : qUit_exit_callback
 
*
 
****************************************************************/ 

static void
 
quit_exit_callback(Widget, XtPointer client_data, void *J
 
(
 

exit (1);
 

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

+ save_quit () 

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

void 
MarkEditor::save_quit() 
( 

int i, 

for (i = 0, i < UI-MAX_CATALOGS; ++i)
 
if (_catalogs [iJ .changed(» (
 

_catalogs[iJ .write_catalog(),
 

for (i = 0, i < UI-MAX-CLASSIFIERS, ++i)
 
ifl_classifiers[iJ .changed()) (
 

_classifiers(iJ .write_classifier(),
 

exit(I); 

II save_quit () 

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

* HANDLE : handle_cat_selectCatList 

.J'-~allback 
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****************************************************************/ 

static void
 
handle_cat_selectCatList(Widget w, XtPointer client_data, void')
 
(
 

((MarkEditor*)client_data)->prompt_show_selection('c') ; 

1***************************************************** *********** 
• HANDLE : handle_rec_selectRecList 

* callback 
****************************************************************/ 

static void 
handle_rec_selectRecList(Widget w, XtPointer client_data, void*) 
( 

((MarkEditor*)client_data)->prompt_show_selection('r') ; 

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

/* prompt_show_selection() */ 
/****************************************************************/ 

void 
MarkEditor::prompt_show_selection(char sell 
( 

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 (! niterns) (
 
print~essage('No Catalogs to select from,', 'n');
 
return;
 

) 

list_label XmStringCreatesimple('Currently Opened Catalogs:'); 

for (i = j = 0; i < UI-MAX_CATALOGS; ++i) 
if(_catalogs[iJ .catalog_file()) 

list_strs[j++] = XmStringCreateSimple«char *)_catalogs[il .catalog_file(»); 

) 

el se if (sel == 'r 'J (
 
nitems = _nclassifiers;
 
if (! niterns) (
 
print~essage('No Classifiers to select from.', 'n'); 
return; 

) 

list_label XmstringCreateSimple('Currently Open Classifiers:'); 

for (i = j = 0; i < UI->~_CLASSIFIERS; ++i) 
if(_classifiers[i] .file_name() 

list_strs[j++l = 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, 

XmNl ist Items, list_strs, 
XmNlistltemCount, ni terns, 
Jl.rnNmust!·!atch, True, 
XmNokLabelString, ok_label, 
NULL) , 

XtUnmanageChild(XmSelectionBoxGetChild(selection_dialog,
 
XmDIAL03JjELP_BUTION) ) ;
 

XtUnmanageChild(Jl.rnSelectionBoxGetChild(selection_dialog,
 
XmDIALOG-APPLY_BUTTON) );
 

xtAddCallback(selection_dialog, XmNcancelCallback, file_cancel_callback,
 
NULL) ;
 

if (sel == 'c') ( 
XtAddCallback (select ion_dialog, XmNokCallback, cat_select ion_callback, 

(XtPointer) this); 
XtAddCallback(selection_dialog, XmNnoMatchCallback, cat_select ion_callback , 

(XtPointer) this); 
) 

else if (sel == 'r') ( 
XtAddCallback(selection_dialog, XmNokCallback, rec_selection_callback, 

(XtPointer) this); 
XtAddCallback(selection_dialog, XmNnoMatchCallback, rec_selection_callback, 

(XtPointer) this); 

XmStringFree(list_label) ,
 
XmStringFree(ok_label);
 

while (--j >=0) 
XmstringFree{list_strs[j]) ;
 

XtFree«char .) list_strs);
 
XtManageChild{selection_dialog) ;
 

// prompt_show_selection() 

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

/* handle: rec_selection_callback () */ 
/****************************************************************/ 

static void
 
rec_selection_callback(Widget w, XtPointer client_data, void *cb)
 
( 

XmSelectionBoxCallbackStruct *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('r', selection);
 
break;
 

case XmCR-fiPPLY:
 
ui->close_selection('r', selection);
 
break;
 

case XmCR~o_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) ; 

II rec_selection_callback() 

I*t***.* ••• * •• *.*.* •• ** •••••••• *.*** •• ** ••• *.**** •• * •• ***********1 

1* handle: cat_selection_callback () *1 
1***·******·*··*************··*·***·***********·*****· ***********/ 

static void
 
cat_selection_callback(Widget w, XtPointer client_data, void *r.b)
 
{ 

XmSelectionBoxCallbackStruct *cbs = {XmSelectionBoxCallbackStruct *)cb,
 
char *selection;
 
MarkEditor *ui = (MarkEditor *)client_data:
 

XmStringGetLtoR(cbs->value, XmSTRING-OEFAULT_CHARSET, &selection);
 

switch (cbs->reason) (
 
case XmCR_OK:
 

ui->show_selection('c', selection):
 
break;
 

case XmCR~PPLY:
 

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) ; 

II cat_selection_callback() 

1***·*******·****************·******·**********·-***** ***********/ 

1* show_selection() *1 
1**************·**********-***********************-*** ***********/ 

void 
MarkEditor::show_selection(char sel_type, char *sel_str) 
( 

if (sel_type == 'c')
 
{
 

for lint i = 0; i < UI-MAX_CATALOGS; ++i) (
 
if (_catalogs[il.catalog_file(»
 

if (!strcmp(sel_str, _catalogs!i] .catalog_file(» ) { 
catalog = &_catalogs[i]; 
show_list ('c' I , 

)
 
else if (sel_type == 'r')
 
(
 

for (int i = 0; i < UI-MAX_CLASSIFIERS, ++i) (
 
if (_classlfiers[lJ .file-name()
 

if (!strcmp(sel_str, _classifiers[iJ .file_name(» ) ( 
classifier = &_classifiersli], 
show_Iist('r') ; 

,/'.---- 

) II show_selection() 

1****·*****·***··************************************* ***********/ 

1* close_selection() *1 
1***************************************************** ***********/ 

void
 
MarkEditor::close_selection(char sel_type, char *sel_str)
 
(
 

if (sel_type == 'c')
 
(
 

for (int i = 0, i < UI_MAlCCATALOGS, Hi) {
 
if (_catalogs!i].catalog_file(»
 

if (!strcmp(sel_str, _catalogs[i] . catalog_file () ) ) (
 
MarkCatalog ·close_catalog = &_catalogs[i];
 

II TODO; ask for saVe before cleanup if catalog changed 

close_catalog->cleanup() ;
 
Jlcatalogs--;
 
if (close_catalog == catalog) (
 

XmListDeleteAllltems(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; ++ i) ( 
if (_classifiers[i] .fileJlame() 

if (!strcmp(sel_str, _classifiers[iJ .file_name() ) ( 
MarkClassifier *close_classifier = &_classifiers[i]; 

II TODO; ask for save before cleanup if catalog changed 

close_classifier->cleanup() ;
 
-nclassifiers--,
 
if (close_classifier == classifier)
 

XmListDeleteAllltems(rec_list_w) ;
 
clear_selection('r'l;
 
classifier = NULL;
 

)
 
if (!_nclassifiers)
 

classifier = NULL,
 

II close_selection() 

I t •• ************************************************** ***********/ 

1* show_list() *1 
1***************************************************** ***********/ 

void 
MarkEditor::show_'ist(char listType) 
{ 

XmString list_label; 
r-~lidget label_w, 
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if (listType ~~ 'c' II listType ~~ 'r') 
( 

II clear up the current list
 
t-lidget list_wi
 
char** class_names: 
unsigned int nclasses; 

if (listType ~~ 'c') ( 
list_w ~ cat_Iist_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_Iist_w; 
label_w ~ rec_Iabel; 
class_names ~ (char **J classifier->class_names(); 
nclasses ~ classifier->nclasses(J; 
list_label ~ XmstringCreateSimple«char *)classifier->file-name(); 

clear_dar) ;
 
XmListDeleteAllltems(list_w) ; II clear current list
 
clear_selection(list~ype); 

for (register short i ~ 0; i < nclasses: •• i) 
XmListAddltemUnselected(list_w, 

XmstringCreateSimple(class_names[i]), 0); 

) II if listType 

II show file-name on the list label 
XtVaSetValues(label_w,
 

XmNlabelString, list_label,
 
NULL);
 

XmStringFree(list_Iabel) ; 

II show_list () 

/********************************************~******** *********** 

* HANDLE : handle_cat_showMarkExamples 

* callback to show examples of a mark 
****************************************************************/ 

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

MarkEditor *ui ~ (MarkEditor *)client_data;
 
ui->set_edit-ffiode(CAT_SHQW_EXAMPLES) ;
 
const char *cur_selection = ui->curCatalogSelection();
 
if (cur_selection)
 

ui->show_examples (cur_select ion) ;
 
else
 

ui->prompt_get_className() ;
 

1****************·************************************ *********** 
* HANDLE : handle_cat_addMarkExample 

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

static void
 
handle_cat_addHarkExample (\·!idget. XtPointer client_data, .void*)
 
( 

HarkEditor *ui = «HarkEditor *)client_data);
 
ui->set_edit-ffiode(CAT_ADD_EXAHPLES) ;
 
const char *cur_selection ~ ui->curCatalogSelection();
 
if Icur_selection)
 

ui->catalog_addExamples(cur_selection) ;
 
else
 

ui->prompt_get_classllame() ;
 

1***********************-***************************** *********** 

* HANDLE : handle_cat_setRepExample 

* callback to add 
****************************************************************/ 

static void
 
handle_cat_setRepExample(Widget, XtPointer client_data, void*)
 
(
 

MarkEditor *ui = «MarkEditor *)client_data);
 
ui->set_edit-ffiode(CAT_SET_REP_EXAMPLE) ;
 
const char *cur_selection ~ ui->curCatalogSelection();
 
if (cur_selection)
 

ui->catalog_addExamples(cur_selection) ;
 
else
 

ui->prompt_get_className() :
 

I t *********************** •••• ************************* *********** 

* HANDLE : handle_cat_removeClass 

* callback to remove a class from a catalog 
****************************************************************/ 

static void 
handle_cat_removeClass(Widget, XtPointer client_data, void*) 
( 

((MarkEditor *)client_data)->catalog_removeClass(): 

1***********************************-***************** ***********/ 

1* prompt_get_className()	 *1 
1***************************************************** ***********/ 

void 
MarkEditor::prompt~et_className() 

( 
if (	 (edit-ffiode CAT_SET_REP_EXAMPLE) I I
 

(edit-ffiode CAT_SHOW_EXAMPLES) I I
 
(editJlode CAT-ADD_EXAMPLES) )
 

if (! catalog) ( 
print-ffiessage('No Catalog selected. Select one first.', 'n'), 
return, 

if ( (edit-ffiode == CLASSIFIER_SET_REP_EXAMPLE) J r 
(editJlode == CLASSIFIER_DRAWADD_MARKS) ) 

if (!classifier) ( 
print-ffiessage('No Classifier selected. Select one first.", 'n'); 
return; 

* callback to add HarkExample(s) 
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XmString sel_str = XmStringCreateSimple('Enter Class Name:'); 

create the prompt dialog box 
prompt_dialog = XmcreatePromptDialog(toplevel_w, 'prompt_get_className', 

NULL, 0); 
XtVaSetValues(prompt_dialog,
 

l'.mNsel ect ionLa belStr ing, sel_str,
 
l'.mllaut 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, [XtPointer)this);
 

XtUnmanageChild(XmselectionBoxGetChild(prompt_dialog, 
XmDIALOG-HELP_BUTTON)) ;
 

XtManageChild(prompt_dialog) ;
 
XtPopup(XtParent{prompt_dialog), XtGrabNone);
 

Ilprompt-get_className() 

1***************************************************** *********** 

* HANDLE: prompt_get_className_ok_callback() 
* callback 
****************************************************************/ 

static void 
prompt-get_className_ok_callbackIWidget prompt_w, XtPointer client_data, 

XmSelectionBoxCallbackStruct *cbs) 

char *class-name; 

if( !XmStringGetLtoR(cbs->value, charset, &class-name) ) (
 
printf('Internal error\n'),
 
XtDestroyWidget(prompt_w); Ilprompt_w no longer needed
 
return,
 

XtDestroyWidget(prampt_w); Ilprompt_w no longer needed 
MarkEditor *ui = «MarkEditor *)client_data); 

MarkEditorEditMode edit~ode = ui->get_edit-rnode(); 

if «edit~ode == CAT-ADD_EXAMPLES) I I (edit~ode == CAT_SET_REP_EXAMPLE») 
ui->catalog_addExamples(class_name) , 

else if (edit~ode == CLASSIFIER_SET_REP_EXAHPLE)
 
ui->classifier_setRepExample(class-name) ;
 

else if (edit~ode == CLASSIFIER_DPAWADDJ~RKS)
 

ui->classi fier_drawAddMarks (class_name) ;
 

else if (edit_mode == CAT_SHOW_EXAMPLES)
 
ui->show_examples(class-name);
 

) Ilprompt_get_className_ok_callback() 

1**************·************************************** ***********/ 

1* show_examples() *1 
1***************************-************************* ***********/ 

void 
MarkEditor::show_examples(const char *class_name) 
( 
edit~ode = NONE; 

if (Icatalog) (
 
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()};
 

II copy the widow contents into the pixmap
 
XCopyArea(da_display, da_win, da-pixmap, da_gc, 0, 0, da_width, da_height, 0, 0);
 

II show_examples() 

1***************************************************** ***********/ 

1* catalog_addExamples() *1 
1***************************************************** ***********/ 

void
 
MarkEditor::catalog_addExamples(const char *class_name)
 
( 

if (!catalog) (
 
print~essage('No Catalog selected. Select one first.', 'n');
 
edit~ode = NONE;
 
return; 

} 

if (!class-name) (
 
edit~ode = NONE;
 
return; 

strcpy (example_className, class-name); 

int index = catalog->name_to_index(example_className); 

if (edit~ode == CAT_SET_REP_EXAMPLE) ( 
~.~ if (index < 0) 

. .
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editJllode = NONE;
 
print_message(OCann't set Rep. Example of a new class.o, 'n');
 
print_message("First add the new class by adding examples.", 'c');
 
return;
 

) 

else 
print_message (ODraw REPRESENTATIVE EXAHPLE in the drawing area.", 'n'); 

) 

else if(editJllode CAT-ADD_EXAMPLES) (
 
if (index >= 0)
 
( 

cur_exampleSet = catalog->example_set(example_className); 
print_message ("Draw EXAMPLES in the drawing area,", 'n'); 
printJllessage ("Press ANY KEY (in the drawing area) when done.", 'c'); 

)
 
else II new class-name
 

Widget dialog = xmCreateQuestionDialog{toplevel_w, 
"question_add_newCl ass" , 
NULL, 0); 

char msg[) = " is a new class. Add to the Catalog?";
 
char *finalJllsg = new char [strlen(example_className) + strlen(msg) + 2);
 
strcpy(finalJllsg, example_className);
 
strcat(finalJllsg, msg);
 
xmString msg_str = xmStringCreateSimple(finalJllsg);
 
xmString ok_str = xmStringCreateSimple("Yes");
 

XtVaSetValues(dialog,
 
xmNmessageString, msg_str,
 
XmNokLabelString, ok_str,
 
NULL) ;
 

XtUnmanageChild(XmMessageBoxGetChild(dialog, xmDIALOG~ELP_BUTTON»); 

XtAddCallback(dialog, xmNokCallback, cat_addNewClass_callback, 
(XtPointer) this) ; 

XtAddCallback{dialog, XmNcancelCallback, file_cancel_callback, 
(XtPointer) this) ; 

XmStringFree(msg_str);
 
XmStringFree(ok_str) ;
 

XtManageChild(dialog);
 
Xt Popup (xt Parent (dialog) , XtGrabNone);
 

I I else if 

clear_dar) ; 

II catalog_addExamples() 

1***************************************************** *********** 

* HANDLE : cat_addNewClass_callback 

* callback to add new class to a catalog 
****************************************************************/ 

static void
 
cat_addNewClass_callback(Widget. XtPointer client_data, void *cbs)
 
( 

MarkEditor *ui = (MarkEditor *) client_data;
 
ui->catalog_addNewClass() ;
 

1***************************************************** ***********/ 
/* catalog_addNeW':lass () *I 
:****************************************************************; 

'Toid
 
HarkEditor:: catalog_addHewClass ()
 
( 

if (example_classHame) ( 

II 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_dar) ;
 
printJllessage ("Draw EXAHPLES in the drawing area.", 'n');
 

) 
else (
 

printf("catalog_adilllewClass: something wierd\n");
 
editJllode = NONE;
 

) Ilcatalog_addNewClass 

1***************************************************** ***********/ 

1* catalog_removeClass () *I 
1***************************************************** ***********/ 

void 
MarkEditor::catalog_removeClass() 
( 

if (!catalog) return; 

II only removes the currently selected classname in the list 

const char *curClass = curCatalogSelection(); 
if (! curCI ass) ( 

printJllessage("Select a Class to Remove from the Catalog List.", 'n'), 
return; 

) 
if (catalog->remove_class(curClass» (
 

xmString str = XmStringCreateSimple«char *)curClass);
 
xmListDeleteItem(cat_list_w, str);
 

XmListDeleteItem(cat_list_w, str);
 
delete _cat_selection.item; _cat_selection.item NULL;
 
_cat_selection.selected-item_count--;
 

XmStringFree(str) ;
 
clear_da () ;
 

return; 

Ilcatalog_removeClass 

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

* HANDLE : handle_rec_setRepExample 

* callback to add 
****************************************************************/ 
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static void print_message("Select marks from the catalog. Press <Return> when done.", 'n'); 
handle_rec_setRepExample(Widget, XtPointer client_data, void*) 
{ edit-rnode = CLASSIFIER-ADD_MARKS' 

MarkEditor *ui = ((MarkEditor *)client_data); 
ui->set_edit-rnode(CLASSIFIER_SET_REP_EXAMPLE) ; I! rec_setup_addHarks () 
const char *cur_selection = ui->curClassifierSelection(); 
if (cur_selection) 

ui->classifier_setRepExample(cur_selection); 
else !** •••• *****~****************************************************/ 

ui->prompt_get_className() ; 1* rec_addHarks ( ) *1 
/*****.*************************************.********************/ 

void 
/****************************************************************/ MarkEditor::rec_ad~arks() 

1* classifier_setRepExample() *1 ( 

1***************************************************** ***********/ if (!classifier 11 !_cat_selection.selected-item_count) ( 
print-rnessage("NO classifier or NO selection from Catalog", 'n'), 

void return; 
MarkEditor::classifier_setRepExample(const char *class_name) 
{ 

if {!classifier) ( char **items = _cat_selection.selected_items, 
print-rnessage("No Classifier selected. Select one first.", 'n'); int nitems = _cat_selection.selected_ite~count; 

return; classifier->add-examples((const char **)items, nitems, catalog); 
) 

if (!classJ'ame) II copy the rep-examples from catalog to the classifier 
return; for (int ns = 0, ns < nitems; ++ns) 

( 
strcpy (example_className, classJ'ame); II add the mark's rep-example to classifier if it exists 

const HarkExample *rep = catalog->rep_example((char *)items[ns]), 
II do not set rep-example of a new class. if (rep) 
if (classifier->new_class(classJ'ame)) return; classifier->set_rep_example(items[ns], *rep) , 

clear_da () ; 
print-rnessage ("Draw REPRESENTATIVE EXAMPLE in the drawing area.", 'n'); II update the list widget 

II classifier_setRepExample() XmString str, 
for (int i = 0; i < _cat_selection.selected-item_count; ++i) ( 

str = XmStringCreateSimple((char *)items[i]): 
1***************************************************** *********** XmListAddItemUnselected(rec_list_w, str, 0): 
* HAtIDLE : handle_rec_ad~~arks XmStringFree(str), 

* callback to add 
****************************************************************/ II rec_addMarks() 

static void 
handle_rec_addMarks (Widget , XtPointer client_data, void*) 
( /****.*******************.********************~****************** 

«(MarkEditor *)client_data)->rec_setup_addMarks(); * HANDLE : handle_rec_drawAd~arks 

* callback to add marks to a class by drawing 
•• ***.*** •• *******.*********************************************/ 

1***************************************************** ***********/ 

1* rec_setup_addHarks () *I static void 
1***************************************************** ***********/ handle_rec_drawAddMarks(Widget, XtPointer client_data, void*) 

( 
void MarkEditor *ui = ((MarkEditor *)client_data); 
MarkEditor::rec_setup_ad~~arks() const char* curSel = ui->curclassifierSelection(); 
( ui->set_editJl\ode(CLASSIFIER_DRAWADD_MARKS) , 
if (!classifier) ( 

printJl\essage("Uo Classifier selected. Select one first.", 'n'), if (curSel) 
return; ui->classi fier_drawAddMarks (curSel) ; 

) else 
if (!catalog) ( ui->prompt_get_className() ; 

print.Jl\essage("No Catalog to selected. Select one to chose marks from.", 'n'); 
return, 

" " 
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1*·--**··*·····**_·······*·····*·······*-----*-*······ ***********/
1* classifier_drawAddMarks() *1
1*··-·····*············_···**·****·**· __ ·_*--*··_··*** ***********/ 

void 
HarkEditor::classifier_drawAddMarks(const char *class_name)
 
(
 

if (!classifier II !class_name)
 
edit.JT\ode = NONE;
 
return;
 

strcpy (example_className, class-name); 

if(classifier->new_class(class-name))
 
(
 

Widget dialog = XmcreateQuestionDialog(toplevel_w,
 
-question_add_newClass·, 
NULL, 0); 

char msg!] = " is a new class. Add to the Classifier?"; 
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"); 

XtVaSetValues(dialog,
 
XmNmessageString, msg_str,
 
XmNokLabelString, ok_str,
 
NULL) ;
 

XtUnmanageChild(XmMessageBoxGetChild(dialog, XmDIALOG_HELP_BUTTON)); 
XtAddCallback(dialog, XmNokCallback, rec_addNeWClass_callback, 

(XtPointer)this) ; 
XtAddCallback(dialog, XmNcancelCallback, file_cancel_callback, 

(XtPointer) this) ; 

xmstringFree(msg_str);
 
XmstringFree(ok_str) ;
 

XtManagechild(dialog);
 
XtPopup(XtParent(dialog) , XtGrabNone);
 

II new class 

else { 
print-message ("Draw EXAMPLES in the drawing area.", 'n'); 
print-rnessage ("Press ANY KEY (in the drawing area) when done.", 'c'); 
clear_da() ; 

) II classifier_drawAddMarks() 

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

* HANDLE : rec_addNewClass_callback 

* callback to add new class to a classifier 
****************************************************************/ 

static void 
rec_addNeWClass_cal lback (Widget , XtPointer client_data, void*) 

( 

MarkEditor *ui = (MarkEditor *) client_data;
 
ui->classifier_addNewClass() ;
 

,J ••• _ •••• * •••••• _••• * **_* __ *_* • __ * __ *_*** ************, 

.'* classi fier_addNewClass ( ) */
 
,1**************************************************** ************:
 

void 
MarkEditor::classifier_addNewClass() 
( 

if (example_className) ( 

XmString str = XmstringCreateSimple(example_className) ;
 
XmListAddltemUnselected(rec_list_w, str, 0);
 
clear_da() ;
 
print_message ("Draw EXAMPLES in the drawing area.", 'n');
 
XmStringFree(str) ;
 

) 

else (
 
edit-mode NONE;
 

II classifier_addNewClass() 

I*t-*--*-*--*-------*------*****-*-*-*-***-**-*******- *********** 
* HANDLE : handle_rec_removeClass 

* callback to remove a class from a classifier 
****************************************************************/ 

static void 
handle_rec_removeClass{Widget, xtPointer client_data, void*) 
( 

«(MarkEditor *)client_data)->classifier_removeClass(); 

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

1* classifier_removeClass{) *1 
/****************************************************************/ 

void 
MarkEditor::classifier_removeClass() 
( 

if (!classifier) return; 

II only removes the currently selected classname in the list 

const char *curclass = curClassifierSelection(); 
if (! curCI ass) ( 

print-rnessage("Select a Class to Remove from the Classifier List.", 'n'); 
return; 

)
 
if (classifier->remove_class(curClass)) (
 

XmString str = XmStringCreateSimple( (char *)curClass);
 

XmListDeleteltem (rec_l ist_w, str);
 
delete _rec_selection.item; _rec_selection.item NULL;
 
_rec_selection.selected_item_count--;
 

XmStringFree(str);
 
clear_da() ;
 

return; 
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if (!classifier->nclasses(» ( 
) II classifier_removeClass()	 set_edit-mode(NONE) , 

print_message("Classifier Empty. Nothing to Classify.', 'n'); 
return; 

;* •• ************************************************************* 

" HANDLE : handle_rec train 

" callback to add 
****************************************************************/ 

static void
 
handle_rec_train(Widget, XtPointer client_data, void")
 
{
 

«MarkEditor ")client_data)->rec_train(); 

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

I" rec_train()	 "I 
/****************************************************************/ 

void 
MarkEditor::rec_train() 
( 

if (!classifier) ( 
print-rnessage('No Classifier to train. Select one first.', 'n'); 
return; 

)
 
if (classifier->nclasses(»
 

classifier->train();
 

I I rec_t ra in () 

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

" HANDLE , handle_rec_classifyExamples 

" callback to test (classify user\'s examples) 
****************************************************************/ 

static void
 
handle_rec_classifyExamples(Widget, XtPointer client_data, void")
 
( 

MarkEditor " ui = (MarkEditor ")client_data;
 
ui->classifier_classifyExamples() ;
 

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

I" classifier_classifyExamples()	 "I 
/****************************************************************/ 

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-rnessage('Classifier NOT TRAINED. Train it first.', 'n'); 
return; 

/ 

set_edit-mode(CLASSI<IER_CLASSI<Y_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_dar) ;
 

II classifier_classifyExamples() 

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

" HANDLE : handle_help 

" callback to provide help 
****************************************************************/ 

static void 
handle_help(Widget, XtPointer client_data, void") 
( 

(MarkEditor ")client_data)->help_tutorial(); 

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

I" help_tutorial()	 "I 
/****************************************************************/ 

void 
MarkEditor::help_tutorial() 
( 

Widget tutorial_dialog, scroll_w, pushb_w; 
XmString x_help_text, 
<ILE" tutorial_fp; 
short len ~ 0, Illine length 
long file_length; 

if (! (tutorial_fp = fopen('Mark.help', 'r'» ) 
return; 

fseek(tutorial_fp, OL, 2); Ilposition byte-ptr to EOF 
file_length = ftell(tutorial_fp); Ilget cur byte's offset 
fseek!tutorial_fp, OL, 0); Ilpoint back to start of file 

II create a buffer of of the file_length size 
char" buf = new char[file_length + 2); 
strcpy(buf, "); II make the first character empty 
char" start_buf = buf, II save the starting addrs of buffer 

char" line = new char [MAXLINE) ; II temp string to store a line 

II repeat until all lines of the file have been read 
while! fgets(line, I~LINE, tutorial_fp) ) ( 

strcat (buf, line); 
len = strlen(line); II get the length of the new line fetched 
buf +~ len; II update the buf ptr 

buf = start_buf; 

x_help_text ~ XmStringCreateLtoR(start_buf, XmSTRING_DE<AULT_CHARSET); 

shell_w XtVaCreatePopupShell!'shell_help', xmDialogShellWidgetClass, 
get_top_shell(toplevel_w) , 

..
 

I 
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XmNdeleteResponse, XmDESTROY, 
NULL) ; 

pane_w xtVaCreateWidget("pane_help", xmPanedWindo~nidgetClass, shell_w, 
XmNsash~1idth, 1, 
XmNsashHeight, 1, 
NULL) ; 

scroll_w XtVaCreateManagedWidget("he1p_scro11ed_win", 
xmScro11e~1indo.~lidgetC1ass, pane_w, 
XmNscro11ingPo1icy, XmAUT0"~TIC, 

NULL) ; 

Widget 1abe1_w XtVaCreateManagedWidget("he1p_1abe1",
 
xmLabelWidgetClass, scro1l_w,
 
XmN1abelstring, x_he1p_text,
 
NULL);
 

pushb_w XtVaCreateManagedWidget("cance1" ,
 
xmPushButtonWidgetClass, pane_w,
 
troLL);
 

XtAddCa11back (pushb_w, XmNact iva teCa11 back, dest rOy'_she11, she11_w): 

XmStringFree(x_he1p_text); 

delete buf; 
delete line; 

XtManagechi1d(pane_w); 
Xt Popup (she11_w, XtGrabNone): 

II help_tutorial 

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

" HANDLE : handle_da_ca11back 

" callback for inputs to drawing area 
****~***********************************************************/ 

static void 
hand1e_da_ca1lback(Widget, XtPointer client_data, void "cbs) 
( 

«MarkEditor*)c1ient_data)->da_activity«XmDrawingAreaCa11backStruct ")cbs); 

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

1* da_activity() *1 
1* callback for expose/inputs to drawing area *1 
/****************************************************************/ 

void 
MarkEditor::da_activity(XmDrawingAreaCa11backStruct *da_cbs) 
( 

XEvent *da_event = da_cbs->event; 
static int npoints; 
static MarkPoint curp, 1astp; 

if (da_cbs->reason XmCR_INPUT) 
( 

if (	 (editJl\ode CAT-ADD_EXAMPLES) I I
 
(editJl\ode CAT_SET_REP_EXAMPLE) I I
 
(editJl\ode CLASSIFIER_SET_REP_EXAMPLE) I I
 
(editJl\ode CLASSIFIER_DRAWADD_MARKS) I I
 

(editJl\ode == CLASSIFIER_CLASSIFY_EXAMPLES) 

if(da_event->xany.type == ButtonPress) ( 
cur_example = new MarkExamp1e; 
curp.x = da_event->xbutton.x; 
curp.y = da_event->xbutton.y; 
// curp.time = da_event->xbutton.time: 
curp.time = 0; 
1astp = curp; 
cur_examp1e->add-point (curp) ; 

else if(da_event->xany.type == MotionNotify) ( 
lastp = curp; 
curp.x = da_event->xbutton.x; 
curp.y = da_event->xbutton.y; 
II curp.time = da_event->xbutton.time: 
curp.time = 0: 
cur_example->add-point(curp) ; 

II draw the mark, JOln last to the current point
 
XSetFunction(da_display, da_gc, GXcopy);
 
XDrawLine(da_display, da_win, da-9c, 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; 
II curp.time = da_event->xbutton.time; 
curp.time = 0; 
cur_example->add-point(curp) ; 

II draw the mark, JOln 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 (editJl\ode == CAT-ADD_EXAMPLES) (
 
cur_example->set_example-name (example_className):
 
cur_exampleSet->ad~example("cur_example): 
catalog->set_change_status(l) ;
 

)
 
else if (edit-mode == CAT_SET_REP_EXAMPLE) (
 

catalog->set_rep_example(example_className, *cur_example); 
editJl\ode = NONE; II allow to draw only once
 

)
 
else if (edit-mode == CLASSIFIER_SET_REP_EXAMPLE) (
 

classifier->set_rep_example{example_className, *cur_example); 
editJl\ode = NONE:
 

)
 
else if (edit-mode == CLASSIFIER_DRAWADD-MARKS) (
 

classifier->add_example(example_className, *cur_example); 
classifier->train() ;
 

)
 
else if (editJl\ode == CLASSIFIER_CLASSIFY_EXAMPLES) (
 

canst char *className = classifier->classify_example(cur_example); 
if (className) ( 

print-message( (char *)className, 'n'); / 
) 
else 

printJl\essage("Example Not Recognized.", 'n'); 
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delete cur_example; 
void 

II else if buttonRelease MarkEditor::draw_example(const MarkExample 'ex, const char 'name) 
( 

I I if edit mode if (!ex I I ex->empty()) return; 

if ((da_event->xany.type == KeyRelease)) ( unsigned int npoints; 
II printf("key code = ~d \n", da_event->xkey.keycode); register int ij 
if (da_event->xkey.keycode == KEYCODE_D) register MarkPoint pl, p2; 

edit-rnode = NONE; 
clear_dar) ; II XtVaGetValues(da_w, 

II XmNwidth, &da_width, 
II XmNheight, &da_height, 
II NULL); 

II reason = input II printf("da_width = ~d, da_height = ~d\n", da_width, da_height); 

else if{da_cbs->reason == XmCR_EXPOSE) ( 
da_win = XtWindow(da_w); MarkBBox bbox; 
XClearWindow{da_display, da_event->xany.window); ex->bbox(bbox) ; 

II copy the pixmap contents into the window bbox.rnax_Xjdouble max.-x 
XCopyArea(da_display, da-pixmap, da_win, da_gc, 0, 0, bbox.max-y;double max-y 

da_width, da_height, 0, 0); 
da_width/(max_x + 50);double mag.-x 
da_height/(max-y + 50);double mag-y 

else if (da_cbs->reason == XmCR-RESIZE) 
MarkPoint 'points = ex->points(&npoints); 

Pixmap old-pixmap = da-pixmap; 
unsigned short old-width = da_width; for (i = 0; i < (npoints - 1); ++i) 
unsigned short old-height = da_height; ( 

pl = points[i]; 
da_win = XtWindow(da_w); p2 = points[i + ll; 

int xl = mag.-x ' pl.x; 
if l!da_win) return; int x2 = mag_x • p2.x; 

XtVaGetValues(da_w, XmNwidth, &da_width, XmNheight, &da_height, NULL); 
int yl = mag-y • pl.y; 
int y2 = mag-y ' p2.y; 
XDrawLine(da_display, da_win, da_gc, xl, yl, x2, y2); 

II paint the window clear 
XSetForeground{da_display, da_gc, da_bg ); 

II print the name 
II clear the pixmap with bg color int str_len = strlen(name); 
XFillRectangle(da_display, da_win, da_gc, 0, 0, da_width, da_height); if (!name II !str_len) return; 

int width = XTextWidth(font_struct, name, str_len); 
II revert fg to normal XDrawString(da_display, da_win, da_gc, NAME_START-X, NAME_START_Y, 
XSetForeground(da_display, da_gc, da_fg ); name, str_len); 

II copy the old pixmap contents into the window ) II draw_example() 
XCopyArea(da_display, old-Pixmap, da_win, da_gc, 

0, 0, old-width, old_height, 0, Ol; 

II create a new pixmap of the new size /****************************************************************/ 

da-pixmap XCreatePixmap(da_display, RootWindowOfScreen(da_screen), I' print-rnessage() 'I 
da_width, da-height, /****************************************************************/ 

DefaultDepthOfScreen(da_screen) ); 
void 

XCopyArea(da_display, old-Pixmap, da-pixmap, da_gc, MarkEditor::print-rnessage (char 'message, char new_or_cont) 
0, 0, old-width, old_height, 0, 0); { 

static XmTextPosition text-position; 
XFreePixmap(da_display, old_pixmap); static int message_id; 

char final_str[lOOO]; 

I I da_activ ity ( ) if (message) 
( 

if(new_or_cont == 'n') 
/~**************************************************** ***********/ sprintf(final_str, "\n[%dJ " ++message_id); 
I' draw_example() '/ else 
/ * ** ** * '* * * * * * * '* * !':,'" .~,., * ** * * '* * * '* * * * * * *'* * * ** ** '* '* '* '* '* '* * '* '* '* * * '* '* '* '* * * '* * '* '* * / / •.~ sprintf(final_str," \n"); 

', 
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strcat(final_str, message);
 
XmTextInsert (message_w, text_position, final_str);
 
text-position += strlen(final_stri;
 
XtVaSetValues (message_w, XmNcursorPosition, text_position, tmLL);
 
XmTextShowPosition (message_w, text_position);
 

II print-rnessage() 

I*t--*.""""""."""""",.""""",."""" "",."." 
* HANDLE : handle_list 

* callback to list 
"""" ..."""".,.,."""""."""""",."",,",.,,','/ 

void 
handle_list (Widget w, XtPointer client_data, void *cb) 
(
 

XmListCallbackStruct *cbs = (XmListCallbackStruct *)cb;
 
MarkEditor *ui = «MarkEditor *)client_data);
 

if (cbs->reason == XmCR_DEFAULT-ACTION) (
 
II gets here when user presses return after selecting a list
 
II of marks from the catalog to add to a classifier.
 

MarkEditorEditMode mode = ui->get_edit-rnode();
 
if (mode != CLASSIFIER-ADD-MARKS) return;
 

ui->set_edit-rnode(NONE);
 
ui->update_selection(w, cbs):
 
ui->rec_addMarks() ;
 

else (
 
II ui->set_edit-mode{NONE):
 
ui->update_selection(w, cbs):
 

)11 handle_list() 

I""""'··"""""···"""·""""·"""'·'·'" """,,"'/
1* update_selection() *1 
I""·""""··"""""""·····'·"""·""""·' ."".".,'/ 

void 
MarkEditor::update_selection(Widget w, XmListCallbackStruct *cbs) 
{ 

char ·choice; 
ListSelection *_selection: 

if (w == cat_Iist_w) (
 
_selection = &_cat_selection:
 
clear_selection('c') ; II clean up prevo selection
 

} 
else if (w == rec_Iist_w) (
 

_selection = &_rec_selection:
 
clear_selection('r') : II clean up prevo selection
 

) 

else (
 
printf('update_selection: strange widget\n');
 
return;
 

II ALLOCATE SPACE FOR NS1 SELECTION 

if (cbs->selected_item_count) (
 
Y~StringGetLtoP.(cbs->item, charset, &choicel;
 
_selection->item = new char[strlen(choice) + 1];
 
strcp~· Lselection->item, choice):
 
XtFree (choice) ;
 
_selection->item-position = cbs->item_position;
 

_selection->selected_item_positions new int[cbs->selected_item_countl; 

I I ASSIGN SELECTION 

for (int i = 0; i < cbs->selecte~item_count; ++i) (
 
XmStringGetLtop.(cbs->selecte~items[i], charset, &choice);
 
_selection->selected_items[i] = new char [strlen(choice) + 1];
 
strcpy(_selection->selecte~items[iJ,choice);
 
XtFree(choice) ;
 

_selection->selected_item-positions[iJ = cbs->selected_item-Positions[iJ; 
) 
_selection->s<elected_item-count = cbs->selecte~item_count; 

MarkExample *ex = NULL; 

if (w == cat_Iist_w) (
 
if (catalog)
 

ex = (MarkExample *) catalog->rep_example(_selection->item);
 
) 

else if (w == rec_Iist_w) (
 
if (classifier)
 

ex = (MarkExample *) classifier->rep_example(_selection->item);
 

clear_da() ;
 
draw_example (ex, _selection->item);
 
XCopyArea(da_display, da_win, da-pixmap, da_gc,
 

0, 0, da_width, da_height, 0, 0); 

Ilupdate_selection() 

I""·""·"·'·"'··""""··'·"·'·"'·""'·"""·'···""·'1 
1* get_top_shell() *1 
1"'************************************************** ***********/ 

Widget 
get_top_shell(Widget w) 
( 

while (w && !XtIsWMShell(w»
 
w = XtParent (w) ;
 

return w; 

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

1* destroy_shell() *1 
/****************************************************************/ 

void 
destroy_shell(Widget w, void oshell, void *) 
( 

XtDestroyWidget(Widget)shell) ; 
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1***************************************************** *********** 

* HANDLE: file_cancel_callback() 
****************************************************************/ 

stat ic void
 
file_cancel_callback(Widget w, XtPointer client_data, void *)
 
(
 

MarkEditor *ui = (MarkEditor*) client_data,
 
if (ui)
 
(
 

MarkEditorEditMode edit_mode = ui->get_editJllode(); 
if (	 (editJllode CAT-ADD_EXAMPLES) I I
 

(editJllode CAT_SET_REP_EXAMPLE) I I
 
(editJllode CLASSIFIER_SET_REP_EXAMPLE) I I
 
{editJllode CLASSIFIER_DRAWADD_MARKS) I I
 
(editJllode CAT_SHOW_EXAMPLES) )
 

ui->set_editJllode(NONE) ; 

XtDestroyWidget(w) ;
 
return;
 

1***************************************************** *********** 

* catalog_index() 
****************************************************************/ 

int 
MarkEditor::catalog_index(char *name) 
( 

if (!name) return -1; 

for (int i = 0; i < UI-»AX_CATALOGS; ++i) 
if (_catalogs[il.catalog_file(» 

if{!strcmp(name, _catalogs[il.catalog_file{» ) return i; 

return -1; 

II catalog_index() 

1***************************************************** *********** 

* classifier_index() 
****************************************************************/ 

int 
MarkEditor::classifier_index(char *name) 
( 

if (!name) return -1; 

for (int i = 0; i < UI~~_CLASSIFIERS; ++i) 
if (_classifiers[il .file_name(» 

if (!strcmp(name, _classifiers[il.file_name(» ) return i; 

return -1; 

II classifier_index() 

1*************************************************·*** *********** 

* clear_dal) 
**************************************.*************************/ 

void 
MarkEditor: :clear_da() 
( 

II clears draling area
 
da_win = XtWindow(da_w);
 
XClearWindow Ida_display, da_win);
 
XCopyArea(da_display, da_win, da-pixmap, da_gc, 0, 0,
 

da_width, da_height, 0, 0); 

/********************************************************.******* 

• clear_selection() 
***.***********.**********************.*****************.*******/ 

void 
MarkEditor::clear_selection(char doctype) 
( 

II 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->selecte~item_count; ++i) { 
delete _selection->selected_items[i] ; 
_selection->selected_items[il = NULL, 

delete _selection->selecte~item-positions;
 

_selection->selected_item-positions = NULL;
 

} II clear_selection() 

/' 

, . 
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/*****************************************************************************/ 

1* MarkEditorMain.C *1 
* I 

* Author: Lalit Y.. Agarwal, Brown university * , 
'* Date Hay 1994 
.'*****************************************************************************: 

'include ·MarkEditor.H" 
'include ·MarkDefaults.H· 

char _zdebug_flag(128]; 

main (int argc, char **argv) 

XtAppContext app_context; 
Widget toplevel; 

toplevel = XtVaApplnitialize( 
&app_context, 1* Application context *1 
-Mark-, 1* App class, name of resource file *1 
NULL, 0, 1* command line option list *1 
&argc, argv, 1* command line args *1 
fallback_res, 1* for missing app-defau1ts file *1 
NULL) : 1* terminate varargs list *1 

XtVaSetValues(toplevel, XmNunitType, XmPIXELS, NULL); 

II constructor creates the Editor 
MarkEditor ui = MarkEditor (toplevel); 

XtRealizeWidget(toplevel); 
XtAppMainLoop(app_context) ; 

return 1; 

II main() 
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Ittt**t,***,*"*,,,****,,*,**,****,,**********,*,,********'****"*'***********/ 

1* MarkExample.C *1 
1* *1 
/* Methods for class MarkExample *1 

*; 
i* Author: Lalit K. Agarwal, Brown University * I 
! * Date May, 1994 *1 
1****'*****'*****'****·***'**'************"**'****'** ************************/ 

linclude <assert.h> 
linclude <string.h> 
linclude <iostream.h> 
linclude <stdio.h> 
linclude <stdlib.h> 

linclude 'MarkExample.H' 

Idefine EXAMPLE_SIZE_INCR 50 

1*****'******'***'********'******'********'***'**"*** ********'****"*********/ 

1* MarkExample: Default Constructor *1 
I*t***'***""'*"'******'****'*'***********'***"***' ************************/ 

MarkExample::MarkExample(uint npoints, MarkPoint *initArray, 
const char* initName) 

register short i; 

init_array (npoints); 

-ppoints = 0; il if null input-array, then no actual points 

if(initArray) { II if given a valid initialization array of points 
-ppoints = npoints; 
for (i = 0; i < -ppoints; i+.) 

-pointArray[iJ = initArray[iJ; II copy points 

init-pame (initName); 

Ilccnstructor 

1**"****'**"*"******'****'******'*******'***'****** ****"***'**'**'********/ 

1* MarkExample: Member-wise-initialization constructor *1 
I***"*t*,*",*,*,********,****************,*,,******* ****"**t***************/ 

MarkExample::MarkExample(const MarkExample &rhs) 
( 

init_array (rhs.size(); 

-ppoints rhs.npoints() ; 

register uint i; 
for (i = 0; i < -ppoints; ++i) 

-pointArrayliJ = *rhs.get-point(i); I I copy points 

init-name (rhs.name(); 

IIMarkExample(const MarkExample &) 

1***************************************************** ************************/ 

1* MarkExample:destructor *1 
I**************~~************************************* **********************/ 

MarkExample: :-MarkExample () 
( 

delete I] -pointArray; _pointArray NULL;
 
delete _name; _name = NULL;
 

Iidestructor 

1*****************************************************************************1 

1* operator = *1 
1***************************************************** ************************/ 

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)
 

-pointArray[il = *rhs.get_point(i) , II copy points
 

delete oldArray; 

....name = NULL;
 
const char *rhsName = rhs.name();
 
if (rhsName) (
 

-name = new char [strlen(rhsName) + 1J, II 1 for null char at end
 
assert (_name);
 
strcpy (_name, rhsName);
 

return *this; 

Iloperator = () 

1***************************************************** ************************/ 

/* over_write *1 
/*****************************************************************************/ 

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; II if null input-array, then no actual points 

if (newArray) { II if given a valid new array of points
 
_npoints = npoints;
 
for (i = 0, i < -ppoints; itt)
 

-pointArray[il = newArray[il; II copy points from new array 
..... -.)" 

. , 
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delete oldArray; 

set_exarnple_narne (ne"marne) ; 

/Iover_write() 

/*****************************************************************************! 

1* add-point */ 
/*****************************************************************************,' 

int
 
MarkExample: :add-point(const MarkPoint& newPoint)
 
(
 

if (Jlpoints ~~ _size) ( I I need to grow the point-array size
 
MarkPoint *oldArray ~ -pointArray;
 
uint oldSize ~ _size;
 

init_array (_size + EXAMPLE_SIZE_INCR); 

II copy elements of old array into new
 
register short Ix;
 
for (ix ~ 0, ix < oldSize; ++ix)
 

-pointArray!ix] ~ oldArray!ixJ, 

delete oldArray, 

II copy the new point
 
-pointArraY!Jlpoints++] newPointi
 

return _npoints; 

Iladd--Point() 

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

1* set_exampleJlame *1 
/*****************************************************************************/ 

void 
MarkExample: :set_exampleJlame(const char *newName) 
( 

delete _name, II free memory occupied by the old name
 
initJlame (newName);
 

Ilset_example_name() 

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

1* get-point: 1 *1 
/*****************************************************************************/ 

int 
MarkExample:: get_point(MarkPoint& inPoint, uint index) const 
( 

if(index >~ _npoints) return -1;
 
inPoint ~ -pointArray!indexl;
 
return index; 

Ilget-po int(l) 

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

~ 

i ° get-point: 2 * I 
/*****************************************************************************/ 

HarkPoint *
 
HarkExarnple: :get-point (uint index) const
 
( 

if (index >~ _npoints) return NULL,
 
return &_pointArray[index];
 

:/get_point(2) 

/t****************************************************************************/ 

:* points °1 
1***************************************************** ************************/ 

HarkPoint *
 
MarkExample: :points (uint *npoints) const
 
(
 
if (!_npoints) (
 

*npoints :;;; 0; 
return NULL; 

MarkPoint °reply new MarkPoint [Jlpointsl:
 
assert (reply);
 

II copy points into the reply
 
register short ix,
 
for (ix ~ 0; ix < Jlpoints; ++ix)
 

reply[ixl ~ -pointArray[ixl; 

*npoints ~ _npoints; 

return reply; 

I Ipoints () 

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

1* init_name *I 
/*****************************************************************************/ 

void 
MarkExample: :init_name (const char *initName) 
( 

Jlame ~ NULL; 
if (initName) 

Jlame ~ new char [strlen(initName) + 1]; II extra 1 for null char at end 
assert (Jlame); 
strcpy (Jlame, initName); 

I I initJlame () 

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

1* init_array *1 
/*****************************************************************************/ 

void
 
MarkExample: :init_array (uint size)
 
( 

_size ~ size;
 
-pointArray ~ new MarkPoint[_size];
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assert (_pointArray); } I I bbox () 

I I init3rray () 

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

1* cleanup *1 
1***************************************************** ************************/ 

void
 
MarkExample: :cleanup()
 
( 

delete _name; -name = NULL; 

delete [J -pointArray;
 
init_array (EXAMPLE_DEFAULT_NUMPOINTS);
 
JlPoints = 0;
 

1***************************************************** ************************/ 

1* bbox() *1 
1***************************************************** ************************/ 

int 
MarkExample: :bbox{MarkBBox &inbox) const 
( 

if (!JlPoints) (
 
inbox.min_x = inbox.min-y = 0;
 
inbox.max_x = inbox.max-y = 0;
 
return 0;
 

register MarkPoint *p = &_pointArray[O);
 
int max_x = 0; int max-y = 0;
 
int min-x = p->x;
 
int min-y = P->Y;
 

for (register int i = 0; < _npoints; ++i)
 
(
 

p = &_pointArray[i);
 

I I MIN_X
 
if (mi~x > p->x)
 

min_x = p->x;
 

II MIN_Y
 
if (min-Y > P->Y)
 

min-y = P->Y'
 

I I MAll-X 
if (max_x < p->x)
 

max_x = p- >x ,
 

I I MAX_Y
 
if (max-.J· < P->Y)
 

max-y = p->y;
 

inbox.min_x min_x;
 
inbox. min-.J· rnin-J-";
 
inbox.max_x max_x;
 
inbox.max-y maX-Yi
 

return 1; 
'---~". /-'--"" 
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1*****************************************************************************1 

1* MarkExampleSet.C *1 
1* */ 

1* 
1* 
I" Author: Lalit K. Agarwal, Brown university 
j* Date : Hay 1994 
1***************************************************** ************************: !***************************************************** ************************1 

i***************************************************** ************************; 

Ilend memberwise-init constructor 

1* destructor *1 

'include 'HarkExampleSet.H' 
'include <assert.h> 
'include <string.h> 
'include <iostream.h> 
'include <stdio.h> 
'include <stdlib.h> 

HarkExampleSet::-MarkExampleSet() 
( 

delete [I _exampleArray, _exampleArray = NULL, 
delete _repExample, _repExample = ~mLL; 

delete _className; _className = NULL, 

'define E~IPLESET_SIZE_INCR 5 
Iidestructor 

1*****************************************************************************1 

1* MarkExampleSet: constructor *1 
1***************************************************** ************************/ 

1*****************************************************************************1 

1* operator '=': explicit assignment after initialization *1 
1*****************************************************************************1 

MarkExampleSet::MarkExampleSet 

register short i; 

init_array (nexamples); 

(uint nexamples, const MarkExample *initArray, 
int index, const char *initName) MarkExampleSet & 

MarkExampleSet::operator 
{ 

if (this == &rhs) 
return *this; 

(const MarkExampleSet &rhs) 

-nexamples = 0; II if null initArray, then no actual examples MarkExample *oldArray _exampleArray; 

II Initialize only if a valid array of examples to initialize with init_array (rhs.size()); 

if (initArray) { 
-nexamples = nexamples; 
for (i = 0; i < -nexamples; itt) 

_exampleArray[il = initArray[il, II overloaded operator '=' called 

for (register short i = 0, i < rhs.nexamples(); it.) 
_exampleArray[il = *rhs. get_example (i) , 

delete [I oldArray; 

init-name (initName); 
_class Index = index; 
_repExample = NULL; II stays null until explicitly initialized 

_classIndex = rhs.index(), 
init-name (rhs.class-name()), 

delete _repExample, -repExample NULL, 

Ilconstructor if (rhs.rep_example()) ( 
_repExample = new MarkExample; 
*_repExample = *rhs.rep_example(); 

II default constructor used 
II assignment operator '=' 

1*****************************************************************************1 

1* MarkExampleSet: memberwise initialization constructor *1 
1* called during initialization by assignment, pass by value, return by-value*1 
1*****************************************************************************1 

-nexamples = rhs.nexamples(); 
return *this, 

MarkExampleSet::MarkExampleSet (const MarkExampleSet &rhs) 
( 

init_array (rhs.size()); 
-nexamples = rhs.nexamples(), 

Iloperator '=' 

1*****************************************************************************1 

1* set_class-name *1 
1*****************************************************************************1 

init-name(rhs.class_name()) , 

for (register short i = 0; i < -nexamples; itt) 
_exampleArray[il = *rhs.get_example(i); 

_classIndex = rhs.index(); 

if (rhs.rep_example()) ( 
_repExample = new MarkExample, 
*_repExample = *rhs.rep_example(), 

II default constructor used 
II assignment operator '=' 

void 
MarkExampleSet::set_c1ass_name(const char *newName) 
( 

if (inewName) return, 

delete _className, II need to free it anyway 
_c1assName = new char [str1en(newName) • 1], 
assert (_className); 
_className = strcpy (_className, newName), 
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) Ilset_class_name() 

I t **.*********************************************_.** ************************/ 

1° get_alI_examples 'I 
1************************************·**************** ************************/ 

HarkExampleo 
MarkExampleSet::get_all_examples(uint onexamples) const 
( 

MarkExample °reply = new MarkExample [-nexamples];
 
assert (reply);
 

for (register short i = 0; i < _nexamples; i ++)
 
reply [i] = _exampleArray[i]; II copy examples
 

°nexamples = _nexamples; 

return reply; 

Ilget_all_examples() 

1***************************************************** ************************/ 

1° get_example: 1 °1 
1***************************************************** ************************/ 

int 
MarkExampleSet::get_example(MarkExample &inExample, uint index) const 
( 

if (l_exampleArray I I index >= -nexamples) return -1;
 
inExample = _exampleArray[indexI;
 
return index:
 

I Iget_example( 1) 

1**·_·************************************************ ************************/ 

1° get_example: 2 °1 
1***************************************************** ************************/ 

MarkExampleo 
MarkExampleSet::get_example(uint index) const 
( 

if (!_exampleArray I I index >= -nexamples) return NULL;
 
return &_exampleArray[index];
 

I Iget_example( 2) 

It**************************************************** ************************/ 

1° add_example °1 
1***************************************************** ************************/ 

uint 
MarkExampleSet::add_example(const MarkExample& newExample) 
( 

II if need to grow the size of the array 

if (-nexamples == _size) (
 
MarkExample °oldArra,' = _exampleArray;
 
uint oldSize = _size;
 

init_array (_size + E~~PLESET_SIZE_INCR); II create a new array 
,,--. 

for (register short i = 0; i < oldSize; ++i) (
 
_exampleArray[iJ = oldArrayli];
 

delete [J oldArray; 

II append the newExample at the end
 
_exampleArray[_nexamples++] = newExample;
 

return _nexamples; 

) Iladd_example() 

1***************************************************** ************************/ 

I' set_rep_example °1 
1***************************************************** ************************/ 

void 
MarkExampleSet::set_rep_example (const MarkExample &newExample) 
( 

delete _repExample;
 
_repExample = new MarkExample;
 
o_repExample = newExample;
 

Ilset_rep_example() 

1***************************************************** ************************/ 

1° initName °1 
1***************************************************** ************************/ 

void 
HarkExampleSet::init-name (const char °initName) 
( 

_className = NULL; 
if (initName) ( 

_className = new char [strlen(initName) + 1); II extra 1 for null at end 
assert (_className); 
strcpy (_className, initName); 

I I init-name ( ) 

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

1° cleanup °1 
/*****************************************************************************/ 

void 
MarkExampleSet::cleanup() 
( 

_classlndex = -1;
 
delete _repExample; _repExample = NULL;
 
delete _className; _className = NULL;
 

-nexamples = 0; 

delete I] _exampleArray: _exampleArray = NULL; 

init_array(EXAMPLESET_DEFAULT_NUHEXAMPLES); 

I I cleanup () 
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/*****************************************************************************/ )/* end BtnMotionAction() 'J 

1* Marklntertace.C *1 
/* *! 1**********************************************/ 

i* r·lethods ot class ~larkIntertace *! J * BtnUpAct ion ( ) *!
 
1* * ,I !**********************************************/
 

/* Author: Lalit K. Agarwal, Brown University */
 
/* Date Hay 1994 * / static
 
/*****************************************************************************/ void BtnUpAction( Widget w, XEvent *event,
 

String *params, 
'inc1ude ·MarkExample.H" Cardinal *num-params) 
'inc1ude "HarkIntertace.H" 
'inc1ude "HarkClassitier.H" HarkIntertace *mi; 

XtVaGetValues(w, XmNuserData, &mi, NULL); 
'inc1ude <Xm/DrawingA.h> it (mi) mi->eventHandler(w, event), 
'inc1ude <Xm/DialogS.h> 
'inc1ude <Xm/PanedW.h> ) i * end BtnUpAct ion () */ 
'inc1ude <Xm/Label.h> 
'inc1ude <Xm/PushB.h> /**********************************************/ 

'inc1ude <Xm/DrawnB.h> 1* BtnDownAct ion ( l *1 
'inc1ude <Xm/RowColumn.h> 1**********************************************/ 

'inc1ude <Xm/Scrol1e~1.h> 

static 
'inc1ude <stdio.h> void BtnDownAction( Widget w, XEvent *event, 
.include <stdlib.h> Str ing *params, 
'include <iostream.h> Cardinal *num-params) 

'detine EXAMPLE_WIDTH 100 HarkIntertace *mi; 
'define EXAMPLE_HEIGHT 100 XtVaGetValues(w, XmNuserData, &mi, NULL); 
'detine EXAMPLES_PER_COL 4 it (mil mi->eventHandler(w, event); 
'detine EXAMPLES_PER_ROW 4 
'detine SCROLLW_OFFSET 12 )/* BtnDownAction() */ 
'detine ENABLE_FG "NavajoWhite" 
'detine ENABLE_BG "DarkSlateGray" 
'define NAME_START-X 10 /**********************************************/ 

'define NAME_START_Y 15 1* HelpAction() *1 
1**********************************************/ 

XmStringCharSet charset XmSTRING-PEFAULT_CHARSET, 
static 

char _zdebug_f1ag(128J, II just ignore it. void He1pAction( Widget w, XEvent *event, 
String *params, 

/****,************************************************************************/ Cardinal *num-params) 
1* Forward Function Declarations *1 
/*****************************************************************************/ MarkIntertace *mi; 

XtVaGetValues(w, XmNuserData, &mi, NULL); 
extern Widget 
get_top_shell(Widget w), it (mi) mi->displayMarksRecognized(), 

static void }/* HelpAct ion () *I 
dismiss_shell_callback(Widget w, XtPointer shell, void *cbs) , 

static void 1**********************************************/ 

drawb_cal1back(Widget drawb_w, XtPointer client_data, void *cb); /* ActivateAction() *1 
/**********************************************1 

/**********************************************/ static 
1* BtnMotionAction() *1 void ActivateAction( Widget w, XEvent *event, 
/**********************************************/ String *params, 

Cardinal *num-params) 
static 
void BtnMotionAction(Widget w, XEvent *event, MarkIntertace *mi; 

String *params, XtVaGetVa1ues (w, Xm~luserData, &mi, NULL); 
Cardinal *nurn-params) it (mi) mi->activateMarkingInteraction(); 

MarkIntertace *mi; )/* ActivateAction() */
 
XtVaGetValues(w, XmNuserData, &mi, NULL);
 
it (mi) mi->eventHandler(w, event);
 

/**********************************************/ 
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1* DeactivateAction() *1 if (!_widgetl return; 
/**********************************************/ 

char *var; 
static 
void DeactivateAction( Widget w, XEvent *event, I use default translations only if user doesn\'t define his 

String *params, f (1 (var = getenv(·~~RKUSERTRANSLATIONS·) 

Cardinal *num-params) 
,I I HODI FY l'1IDGET'S TRANSLATION TABLE
 

MarkInterface *mi; XtTranslations widgetTranslations;
 
XtVaGetValues(w, XmNuserData, &mi, NULL); widgetTranslations = XtParseTranslationTable(defaultTranslations);
 
if (mil mi->deactivateMarkingInteraction(); XtOverrideTranslations (_widget , widgetTranslations);
 

1/* DeactivateAction() *1
 
Ii store pointer to the HarkInterface object in widget
 
XtVaSetValues(_widget, XmNuserData, (XtPointer)this, NULL);
 

I ttt *******.**********.************************/ 

1* MarkAppInitialize() *1 }/* end constructor *1 
I**t**********************.********************/ 

void 
MarkAppInitialize(XtAppContext app_context) 1*·**************************************·****-******· ********* ••• **** •• *****./ 
( 1* MarkInterface::HarkInterface() *1 

static XtActionsRec interface_actions(] = 1*******·***********·*****·****··***********·*****·*** **.*****.*** ••• ****.****/ 

(
 
{ 'btnDownAction', BtnDownAct ion ), HarkInterface: :HarkInterface(Widget w, HarkClassifier *classifier)
 
( 'btnUpAction', BtnUpAction ), (
 
{ 'btnMotionAction', BtnMotionAction I, _widget = W;
 
{ 'helpAct ion' , HelpAction ), _appCallbackProc = NULL;
 
( -activateAction·, ActivateAction I, _userData = NULL;
 
( 'deactivateAction', DeactivateAction I _classifier = classifier;
 

I; _interactionstatus = MARKING-ACTIVATED, 

XtSetLanguageProc(NULL, (XtLanguageProc) NULL, NULL); if (!_widget) return; 

XtAppAddActions(app_context, interface_actions, 6); char *var: 

II use default translations only if user doesn\'t define his 
) II MarKAppInitialize() if (! (var = getenv("MARKUSERTRANSLATIONS"») ) 

( 
II MODIFY WIL~ET'S TRANSLATION TABLE 
XtTranslations widgetTranslations; 

/**********************************************/ widget Translations = XtParseTranslationTable(defaultTranslations); 
1* Translation Table() *1 XtOverrideTranslations(_widget, widgetTranslations); 
I****************~*****************************/ 

static char defaultTranslations[] = II store pointer to the MarkInterface object in widget 
"<Btn2Down>: btnDownAction() \n\ XtVaSetValues(_widget, XmNuserData, (XtPointer)this, NULL) 1 

<Btn2Up>: btnUpAction() \n\ 
<Btn2Motion>: btnMotionAction() \n\ 1/* end constructor *1 
Alt<Key>a: activateAction() \n\ 
Alt<Key>d: deactivateAction() \n\ 
Alt<Key>h: helpAction() '; 1****··*****·****************··*****·**********·*·**** ************************/ 

1* initMark () *1 
1******* •• **********************.***************** •• ****.******.**********.*k_/ 

1***************************************************** t*******ttt*************/ 

1* HarkInterface: :HarkInterface() *1 void 
I*****t**t**********************.********************* *****t*****t************/ initMark(HarkEvent &mark_eventl 

( 
HarkInterface: :MarkInterface(Widget w, char ·classifier_file) rnark_event.widget = truLL; 
( mark_event.start_time = mark_event.end_time = 0; 

_widget = W; mark_event.start-x = mark_event.start-y = mark_event.last_x = mark_event.last-y 0; 
_appCallbackProc = NULL; mark_event.state = 0;
 
_userData = truLL; delete mark_event.path-points; mark_event.path_points = NULL;
 
_interactionstatus = MARKING-ACTIVATED; mark_event.npoints = 0;
 

delete mark_event.mark_class-name; mark_event.mark_class_name = NULL;
 
_classifier = new HarkClassifier(classifier_file) ;
 

~~ I~· 'j ini tHark ( ) 

, . 
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/*****************************************************************************.' 

,'" Marklntertace::eventHandler () ". 
1***********************·*******************··········************************j 

void Marklnterface::eventHandler(Widget w, X~lent "event} 
( 

static MarkPoint curp, lastp; 
static MarkEvent -mark_event; 

ifl_interactionStatus == MARKING_DEACTIVATED) return; 

iflevent->type == ButtonPress) (
 
_curUserExample = new MarkExample;
 
initMarkl_mark_eventJ;
 

-mark_event.widget = w,
 
curp.time = 0, -mark_event.start_time = event->xbutton.time;
 
curp.x = -mark_event.start-x = event->xbutton.x;
 
curp.y = _mark_event.start-y = event->xbutton.y;
 
_curUserExample->add-point(curp) ;
 

else if(event->type == MotionNotify)
 
curp.time = 0,
 
curp.x = event->xrnotion.x; 
curp.y = event->xrnotion.y;
 
_curUserExample->add-point(curp) ;
 

else if (event->type == ButtonRelease)
 
curp.time = 0;
 
curp.x = event->xbutton.x;
 
curp.y = event->xbutton.y;
 
-mark_event.end-time = event->xbutton.time;
 
_curUserExample->add-point(curp) ;
 
-mark_event.path-points = _curUserExample->points(&_mark_event.npoints);
 
-mark_event.state = event->xbutton.state;
 
.~urUserExarnple->bbox(-mark_event.bbox); 

II CLASSIFY THIS EXAMPLE 
iff_classifier) (
 

const char "name = _classifier->classify_example(_curUserExample);
 
if (name) (
 

-mark_event.mark_class-name = new char!strlenlname) + 1];
 
strcpyl~ark_event.mark-class_name,name),
 

II IF CLASSIFICATION SUCCESSFUL 
ifl~ark_event.mark_class-name) 

(
 
II USER CALLBACK
 
if (_appCallbackProc)
 

("_appCallbackProc) (this, _userData, &-mark_event); 

delete _curUserExample; _curUserExample = NULL; 

II if classification successful 

II buttonRelease 

else 
printf (OeventHandleer(): unrecognized event\nO), 

II eventHandler() 

,'*** •• * ••• * •• * •• *.**.** •• * •••••••••••• *••••• * ••• *.**. *************************1 

Narklnterface: :displa}'NarksRecognized() "' 
.:*****************************************************************************; 

··,'oid
 
Narklntertace: :displayNarksRecogni zed l )
 
{ 

it (!_classitier) return; 

int nexamples = _classitier->nclasses();
 
it (!nexamples) return;
 

,'1 SET UP THE WIDGET 'ID DISPLAY MARKS 

Widget shell_w, da_w, pane_w, label_w, pushb_w, rowcol_w, drawb_w,
 
Widget scroll_wI
 
GC da_9c; 

shell_w XtVaCreatePopupShell(Oshell_helpo, xmDialogShellWidgetClass,
 
get_t op_shel 1 (_widget),
 
XmNdeleteResponse, XmDESTROY,
 
NULL) ;
 

pane_w XtVacreateWidget(Opane_help', xmPanedWindowWidgetClass, shell_w,
 
XmNsashWidth, 1,
 
XmNsashHeight, 1,
 
NULL) ;
 

1/ 'roP LABEL 

char "widget-name = (char ") XtName(_widget),
 
char help_message!] = °Marks Recognized by Widget: ';
 
char "label-message = new char !strlen(widget_name) + strlen(help~essage) + 2];
 
strcpy(label~essage, help-message);
 
strcat(label-message, widget_name);
 
XmString label_str = XrnStringCreateSimple(label~essage);
 

label_w XtVaCreateManagedWidget(Ohelp_labelO,
 
xmLabelWidgetClass, pane_w,
 
XmNlabelString, label_str,
 
NULL) ,
 

XmStringFree(label_str) ;
 
delete label-message;
 

II SCROLLING WINDOW WITH DRAWN BUTTONS FOR REP-EXAMPLES 

int nrows = (nexamples/EXAMPLES_PER_ROW) + 1;
 
int ncols = (nexamples >= EXAMPLES_PER_ROW) 7 EXAMPLES_PER_ROW : nexamples,
 
int sw_width = (EXAMPLE_WIDTH + SCROLLW_OFFSET) "ncols; II no scrolling along x-axis
 
int sw_height = (EXAMPLE_HEIGHT + SCROLLW_OFFSET) " ( (nrows < EXAMPLES_PER-COL) 7 nrow
 

s : EXAMPLES_PER_COL); 

scroll_w xtVaCreateManagedWidget('scrolledw_helpO,
 
xmScrolledOlindoWWidgetClass, pane_w,
 
XmNwidth, (sw_width),
 
XmNheight, (sw_height),
 
XmNscrollingPolicy, XmAU'roMATIC,
 
NULL) ,
 

rowcol_w XtVaCreateManagedWidget('rowcol_help', xmRoWColurnnWidgetClass, 
scroll_w, 
XmNpacking, XmPACK_COLUMN, 
XmNnumColumns, nrows, 

http:��*���*��*��*.**.**��*������������
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XmNorientation, XmHORIZONTAL, while (w && !XtIsWMShell(w» 
NULL) ; w = XtParent (wi; 

return W; 

int example_index = 0;
 
for (int i = 0; i < nrows; ++i) (
 

for (int j = 0; j < ncols; ++j) { 
if (example_index == nexamples) break; 
drawb_w = XtVaCreateManagedWidget("drawbutton_help", xmDrawnButtonWidgetClass, 

rowcol_w, 
II XmNlabelType, XmPIXM"P,
 
XmNwidth, EXAMPLE_I-lIDTH,
 
XmNheight, EXAMPLE-BEIGHT,
 
XmNpushButtonEnabled, True,
 
XmNshadowType, XmSHADOW_ETCHED_OUT,
 
NULL) ;
 

XtAddCallback{drawb_w, XmNexposeCallback, drawb_callback, (void *)example_index); 
XtAddCallback(drawb_w, XmNactivateCallback, drawb_callback, (void *)example_index) 

II store pointer to the MarkInterface object in widget 
XtVaSetValues(drawb_w, XmNuserData, (XtPointer)this, NULL); 
example_index++; 

)
 
if (example_index == nexamples) break;
 

II MESSAGE BUTTON 
XmString msg_str = XmStringCreateSimple('Click on a Button to Activate/Deactivate Mark 

") ; 

label_w XtVaCreateManagedWidget("help_label", 
xmLabelWidgetCl
XmNlabelString, 

ass, pane_w, 
msg_str, 

NULL); 

II CANCEL BUTTON 

label_str = XmStringCreateSimple('Cancel'); 

pushb_w = XtVaCreateManagedWidget("cancel", 
xmPushButtonWidgetClass, pane_w, 
XmNlabelString, label_str, 
~ruLL) ; 

XmStringFree(msg_str); 
XmStringFree(label_str) ; 

XtAddCallback(pushb_w, XmNactivateCallback, dismiss_sheIl_callback, shell_w); 

XtManageChild(rowcol_w); 
XtManagechild{pane_w); 

XtPopup(shell_w, XtGrabNone}; 

j* displayl~arksP.ecognized[) *1 

1***************************************************** ***********/ 
/* get_top_shell() */ 
1***************************************************** ***********/ 

Widget 
get_top_shell(Widget w) 
( 

/**************************************************************** 
* HANDLE : dismiss_callback 

* callback for inputs to drawing area 
****************************************************************/ 

static void
 
dismiss_shell_callback(Widget w, XtPointer shell, void *cbs)
 
( 

XtDestroyWidget [Widget (shell» ; 

1***************************************************** *********** 
* HANDLE : drawb_callback 

* callback from the draw-buttons 
****************************************************************/ 

static void 
drawb_callback(Widget drawb_w, XtPointer client_data, void *cb) 
{ 

XmDrawnButtonCallbackStruct *cbs = (XmDrawnButtonCallbackStruct *)cb;
 
int example_index = (int) client_data;
 
MarkInterface *mi;
 
XtVaGetValues(drawb_w, XmNuserData, &mi, NULL);
 

Display *drawb_disp = XtDisplay(drawb_w);
 
Screen *drawb_screen = XtScreen[drawb_w);
 

II use the same gc for all the draw-buttons
 
static GC drawb_enabled-gc;
 
static GC drawb_disabled_gc;
 
static XFontStruct *font_struct;
 
static char *font-name;
 

if (!drawb_enabled_gc) ( 
drawb_enabled-gc = XcreateGC(drawb_disp, RootWindoWOfScreen(drawb_screen), 

0, NULL); 
drawb_disabled_gc = XCreateGC(drawb_disp, RootWindowOfScreen(drawb_screen), 

0, NULL); 

II GET COLOR PIXEL VALUES FROM COLOR NAMES
 
Pixel enable_fg, enable_bg, disable_fg, disable_bg;
 
XColor enable_xcolor_fg, enable-xcolor-pg, unused;
 
Colormap cmap = DefaultColormapOfScreen(drawb_screen);
 

XAllocNamedColor(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;
 

XSetBackground(drawb_disp, drawb_enabled_gc, enable_bg);
 
XSetForeground(drawb_disp, drawb_enabled_gc, enable_fg);
 

XSetBackground(drawb_disp, drawb_disabled_gc, disable_bg);
 
XSetForeground(drawb_disp, drawb_disabled-gc, disable_fg);
 

, . 
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font_name = ·-adobe-times-bold-r-normal--14-l40-75-75-p-77-iso8859-1·;
 
font_struct = XLoadQueryront(drawb_disp, font_name);
 
if(font_struct == NULL)
 

printf("font_struct = null ..n·); 

Window drawb_win = cbs->window; 

1/ XrillRectangle(drawb_disp, drawb_win, drawb_gc, 0, 0,
 
I I EXAHPLE_l'iIDTH, EXAMPLE_HEIGHT);
 

XEvent <db_event = cbs->event; 

if (cbs->reason == XmCR_EXPOSE)
 
iflmi->enabled(example_index) == RECOG_ENABLED) (
 

mi->drawExample(drawb_w, drawb_win, drawb_enabled-gc, example_index); 
) 
else ( 

mi->drawExample(drawb_w, drawb_win, drawb_disabled_gc, example_index); 

else if(cbs->reason == XmCR-ACTIVATE) 

mi->toggleRecognitionStatus(example_index) ;
 
if(mi->enabled(example_index) (
 

mi->drawExample(drawb_w, drawb_win, drawb_enabled-gc, example_index); 
) 
else ( 

mi->drawExample(drawb_w, drawb_win, drawb_disabled_gc, example_index); 

1< drawb_callback() <I 

1**·*************************·************************ **********./ 

1< MarkInterface::drawExample() <I 
1***************************************************** ***********/ 

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 I J ex->empty(») return;
 

Display <db_display = XtDisplay(db_w);
 
unsigned int npoints;
 
register int i; 
register MarkPoint pI, 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 (EXAHPLE_WIDTH/(max-x» ; 

double mag-y = (EXN1PLE_HEIGHT/(max-y»); 

;',' CP.EATE THE 1·IAGtlI n ED (COMPRESSED) EXA1·IPLE
 
HarlcExample mag_ex;
 

for (i 0; i < (npoints - 1); Hi) 
(
 

pl.x = (mag_x) < (points[i).x);
 
pLy = (mag-:,') < (points[i) .y);
 

pl.time = C;
 
mag_ex.add-point(pl) ;
 

delete [) points; 

II CENTER THE NEW EXA1~PLE IN THE DRAloJING BUTTJN 

int cx EXAMPLE_WIDTH/2;
 
int cy EXAMPLE_HEIGHT/2;
 

mag_ex.bbox(bbox) ; II bbox of the new magnified example 

int cdx cx - ((bbox.max_x + bbox.min-x) 12) ;
 
int cdy cy - (bbox.max-y + bbox.min-y) 12) ;
 

points mag_ex.points(&npoints) ; 

for (i 0; i < (npoints - 1); Hi) 
{
 

int xl = points[i).x + cdx;
 
int yl = points[iJ.y + cdy;
 
int x2 = poi nt s [i + 1). x + cdx;
 
int y2 = points[i + l).y + cdy;
 
XDrawLine(db_display, db_win, db-9c, xl, yl, x2, y2);
 

delete [) points; 

const char *name = ex->name() j 

if (name) ( 
int str_len = strlen(name); 
XDrawString(db_display, db_win, db_gc, NAME_START_X, NAME_START_Y, 

name, str_len); 

1< drawExample() <I 

1·**·*·······***************************************** ***********/ 
1< MarkInterface: :toggleRecognitionStatus() <I 
1*******************************************-********* ***********/ 

void 
MarkInterface: :toggleRecognitionStatus(const char <mark_name) const 
( 

if (_classi fierI 
_classifier->toggle_recognition_status(marlc-name ) ; 

1*******************************************·********************1 

1< MarkInterface::toggleRecognitionstatus() <I 
1****************************************************************1 

void 
Marlclntertace: : toggleRecogni tionStatus (int mark_index) const 
( 

if (_classi fier) 
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_classifier->toggle_recognition_status(mark_index) ; 

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

• MarkInterface: :enabled() * f 
****************************************************************/ 

int 
MarkInterface::enabled(const char *mark_name) const 
{ 

if (_classifier)
 
return (int) _classifier->enabled(mark_name);
 

else return RECOG_DISABLED;
 

1***************************************************** ***********/ 

f* MarkInterface: :enabled() *f 
1***************************************************** ***********/ 

int 
MarkInterface::enabled(int mark_index) const 
( 

if Lclassi fier)
 
return (int) _classifier->enabled(mark_index);
 

else return RECOG_DISABLED;
 

1******************************************************k*********/ 

f' MarkInterface: :get_widget() *f 
1***************************************************** ***********/ 

\'lidget 
MarkInterface: :get_widget() const 
( 

return _widget; 

/****~k**********************************************************/ 

f* MarkInterface: :get_classifier() *f 
1***************************************************** ***********/ 

const MarkClassifier* 
MarkInterface: :get_classifier() const 
( 

return _classifier; 

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

f* MarkInterface: :get_callbackProc() *f 
/****************************************************************/ 

MarkCallbackProc 
MarkInterface::get_callbackProc() const 
( 

return _appCallbackProc; 

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

f* MarkInterface: :set_callbackProc() *f 
/****************************************************************/ 

void
 
HarkInterface: :sP--~allbackProc(MarkCallbackProcnew_callback,
 

void *new_data) 

_appCallbackProc = new_callback, 
_userData = new_data; 

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

f* MarkInterface::get_userData() *f 
/****************************************************************/ 

void * 
Marklnterface::get_userData() const 
( 

return _userDatai 

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

f* l~arkInterface: :set_userData () * f 
/****************************************************************/ 

void 
MarkInterface::set_userData(void *new_data) 
( 

_userData = new_data; 

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

f* MarkInterface: :activateMarkingInteraction() *f 
/****************************************************************/ 

void 
MarkInterface::activateMarkingInteraction() 
( 

_interactionStatus = MARKING-ACTIVATED; 

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

f* MarkInterface: :deactivateMarkingInteraction() *f 
/****************************************************************/ 

void 
MarkInterface::deactivateMarkingInteraction() 
( 

_interactionStatus = MARKING_DEACTIVATED; 
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/*****************************************************tttt ••• __ t*_*_/ /**********************************************/ 

1* example.C *1 
* ! main(int argc, char **arlf') 

/* Author: Lalit 1':. Agarwal, Brown University * ! ( 

/* */ XtAppContext app_context, 
1* Date: Hay 1994 */ Widget toplevel, 
1* *1 \'lidget main_w, 
1* An example program to show how to use a HarkInterface object *1 Widget da_w1, da_w2, 
/* to augment a Hotif widget with marking interaction. *1 \'lidget pane_w, 
1***********************-·********-*****--***--*-*-*** ***._********-/ 

toplevel = XtVaAppInitialize( 
&app_context, /* Application context */ 

1**********--****************************-**-*---**-*- t** __ *t/ 'MarkEv° , 1* Application class, name of reso 
1* General i/o include files *1 urce file *1 
1**************************·_----*--*******-****---*** _ttttt*/ NULL, 0, 1* command line option list */ 

&argc, argv, 1* command line args *1 
'include <stdio.h> NULL, 1* for missing app-defaults file*/ 
'include <stdlib.h> NULL) , 

1**************-****-*-*************------****-------- •• _-***/
 
1* Include files required for all Toolkit programs *1 main_w XtVacreateManagedWidget(OMainWindow',
 
I*t***t*------********-*-------*------****--*--*-*-**- __ ***_W/ xmMainWindowWidgetClass,
 

toplevel, 
.include <Xl1/Intrinsic.h> 1* Intrinsics Definitions *1 NULL) , 
'include <X11/StringDefs.h> 1* Standard Name-String definitions *1 

pane_w XtVaCreateWidget('pane_w', xmPanedWindowWidgetClass, main_w, 
/*************************************~***************ttttttt/ XmNsashWidth, 1, 
1* Include files for widgets actually used in this appln. *1 XmNsashHeight, 1, 

NULL) ,I-t*t*-*****----------*--*-*--------------**-**----*** *******/ 

'include <Xm/MainW.h> da_w1 XtVaCreateWidget ('drawing_area1°, 
'include <Xm/DrawingA.h> xmDrawingAreaWidgetClass, pane_w,
 
'include <Xm/PanedW.h> XmNwidth, 400,
 
.include <Xm/PushB.h> XmNheight. 200,
 
linclude <Xm/RowColumn.h> NULL) ,
 

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

1* Local include files for classes *1 da_w2 XtVaCreateWidget (Odrawing_area2', 
/************************************************************/ xmDrawingAreaWidgetClass, pane_w, 

XmNwidth, 400, 
'include °MarkInterface.H' XmNheight, 200, 

NULL) , 
/**********************************************/ 

1* app_gesture_handler1() *1 XtManageChild(da_w2) , 
/**********************************************/ XtManageChild(da_w1) , 

XtManageChild(pane_w) , 
void app_gesture_handler1(MarkInterface *mi, void *user_data, 

MarkEvent *mark_event) II Initiliaze the Marks package 
MarkAppInitialize(app_context) , 

if (mark_event->mark_class-name) 
printf(Omark = %s\n', mark_event->mark_class-name), II Create a MarkInterface object for each drawing area 

II and link it to the widget. 

MarkInterface mi2(da_w2, argv[2]), 
/**********************************************/ MarkInterface mil (da_w1, argv[l]);
 
1* app_gesture_handler2() *1
 
/**********************************************/ II Register the mark-related callbacks with the MarkInterface objects.
 

mi1.set_cal1backProc(app_gesture_hand1er1) , 
void app_gesture-handler2(MarkInterface *mi, void *user_data, mi2.set_callbackProc(app_gesture_handler2) , 

MarkEvent *mark_event) 
XtRealizewidget(top1evel) , 

if (mark_event->mark_class-name) XtAppMainLoop(app_context) ; 
printf(Omark = %s\n', mark_event->mark_class_name), 

return 1; 

/**********************************************/ II main() 
1* main () *1 
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