
LISA TOOLKIT 
SELF-PACED TRAINING 



Preface. 

This self-paced training comprises eleven self-study segments. The intent of 
these segments is to get you started designing applications with the ToolKit. 
Although the initial segments have no code associated with them, the latter 
segments include labs allowing you to experiment with actual appl ication code. 

A single application is used as the context for this training. This is the Boxer 
appl ication. Boxer is implemented in stages over 8 of the eleven segments. The 
result is an application that exhibits the essential features of typical ToolKit 
appl ications. What those are is the subject of this training. 

CONTENTS 

The following table I ists the segments, labs, and the code associated with 
them: 

segftent 
nuftber seQ~ent na~e lab code stage 

Conceptual Foundation of the ToolKit no 

1 Introduction to the ToolKit no 

2 What is a Document? no 

3 Creating from the Generic Application yes 1 Boxer 

4 BlankStationery no 

5 Intro to the Boxer Appl ication yes 2Boxer 

6 Selections and Highl ighting in Boxer yes 3Boxer 

7 Mov i ng Boxes yes 4Boxer 

8 Creating a Box, A Second Selection Class yes 5Boxer 

9 Recoloring .. Dupl icating .. and Clear All yes 6Boxer 

Commands with Undo 

10 Filters yes 7Boxer 

1 1 Cut & Paste and Mouse Key Events yes 8Boxer 

as Commands; Advanced Commands. 

The recommended sequence of segments is to start with "Conceptual 
Foundation of the ToolKit", and then continue sequentially with segments 1 through 
11. 



PREREQUISITES 
You are expected to have read the following documents before starting this 

self-study: 

o Introduction to Clascal 

o WorkShop Manual, especially the QuickDraw and Pascal language 
sections 

To your future as II grellt ToolKit IIPPlic4tion designer! 



Conceptual Foundation of 
the ToolKit 

The ToolKit is en object-orierKlNi development system. This means that the 
. code to be executed is selected through the data, which is packaged into record-like 

constructs called Db~cts. This is in direct contrast to a procedure-oriented system. 
In that kind of' system the code to be called is tixed by the designer. The data must 
fit the celled code, rather than vice versa. 

The following discussion and slides provide a conceptual foundat ion for an 
object-oriented system, and how it contributes to the structure of' the ToolKit. 

Conceptual Foundations 



T<X>LJ<IT APPLICATION DESIGN 

The ToolKit is best described as a collection of interlocking hiererchies of 
classes. One special ToolKit class, TObject, is the ancestor of every other class. 

As the slide: The TooJ~~':jt ltpp/ieMi()f1 ,.1odtl showS, a user application is a 
collection of classes as well. Specifically it is 8 layer of' class hierarchies descended 
from those of the ToolKit. 

The user application 18y'er may either abut the ToolKit l~er directly, or have 
one or more building block layers of insulation. In either case, the user application 
may create subclasses from any classes in or above its layer. 

(The lsyered lIPproach is 1J}Sf) l1JustrBted in a generBl wa}" in the slide: The 
ToolKit _~pDJjc8tion Design ,..fodel.) 

TPROCESS 

From an application's point of view, one class has especial significance -
TProcess. An application must define its own subclass or TProcess (TAppProcess in 
the slide). It is only through that subclass that the ToolKit is able to establish 
access to the user application's code. 

The first application object created must be one descended from TProcess. 
That object initietes the creation of every other object in the application. Only if the 
process object is of your subclass, will it be able to create and reference instances 
of yOl4" clesses. 

The mechanism uses the teet that all or TProcess's methods are inherited by 
the subclass. The subclass only needs to override one method to provide access to 
the rest of the application's classes. 

11-E GENERIC APPUCATION 

The Generic Application is the epplicetion defined by the methods of the 
ToolKit's clesses. The Generic Application initiates method calls to your methods 
through objects of your clesses. This is illustreted in the slide: How APDjic8tion 
Code Gets Called. 

The primary responsibility 01 the Generic Application is to route user events, 
such as mouse downs or keypresses to appropriate methods of your 8Pplication. It 
processes all user-generated events directly, freeing you from having to code tedious 
input/output processing. This also insures that 811 i/o will be handled consistently 
from one T oolJ.<it application to the next. 

Most significently, the Generic Applicetion imperts ste.nderd behavior to user 
applications. What it does specifically and how it does this is the subject of the 
"ToolKit Self-Paced Training". 

Conceptual Foundations 



The ToolKit Application Model 
. (an intricate hierarchy) 
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The first object created is a process 
(in tl'lis case, em gBpProcess ). 

It provides the hoole to create a, .r 
objects from your classes, instead 
at :from 'the detault ToolKit classes. 



The ToolKit Appli.clltion Design Model 
(a layered approach) 
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How ~AppIicati.on Code Gets Called 
(from the Generic Appliciition) 

I 

Generic Application 
(ToolKit) 

•.. ~ ~ Drcn ... ~ 
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CONCLUSION 
This concludes the conceptuel foundation of' the ToolKit. 

Please continue with module 1 [Introduction to the ToolKit] of the "ToolKit 
Self-Paced Training". 

Conceptual Foundations 



[Segment 1] 

Introduction to the ToolKit 

Purpose of this segment: 

To introduce the ToolKit and the Generic Application. 

How To use this segment: 

This is the first segment of the ToolKit architecture self-paced series. This 
segment should be only started after having read the Introduction to Clascal 
document. 

WHAT THE TOOLKIT IS 

The ToolKit is an application development environment for the Lisa 7/7 
Office System. Simply stated, it is a package of subroutines and related design aids 
for developers of software. 

The ToolKit enables developers, you, to implement powerful, 
graphics-oriented applications fully integrated with the Lisa desktop. You use it in 
the Workshop· to des i gn app I i cat ions that will run on the deskt.op. 

THE GENERIC APPLICATION CONCEPT 

The heart of the ToolKit is the Generic Application. The Generic Application 
is a fully functional desktop appl ication. It opens and closes documents. It creates 
new documents. It tracks the mouse. It recognizes when keys are pressed. It 
displays menus. It understands menu commands. It can splits its window into panes. 
It can even scroll back and forth through the window. It could even print if it had 
data to manage. But the Generic Application has no user data to manage. You and 
your users must add the data. 

Your job, as a designer, is to customize the Generic Appl ication to manage and 
display the kinds of data your application will support. The Generic Application is 
conceived to enhance your productivity in implementing powerful, integrated, 
user-friendly applications. You just add what is unique to your application on top of 
the behavior supplied by the Generic Application. 

CLASCAL 

Apple enhanced the Pascal language to make possible the ToolKit's Generic 
Appl ication. This enhanced Pascal, carled Clascal, suppl ies a unique structure that 
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couples a data type with code defining the behavior of the variables of that type. 
The structure is called a class. 

Class~ aOre the primary data structures in the Generic Application. With 
Clascal, you customize the Generic Application by defining new classes on top of 
those it supplies. The class mechanism greatly simplifies your implementation of 
Lisa-like applications. 

You always define a new class in terms of an existing class. Many of your 
appl ication's classes are derived directly from those in the Generic Appl ication. 

INHERITING BEHAVIOR 

A new class inherits both the structure and the behavior the class it was 
descended from. You are free to add new behavior or to redefine any that was 
inherited. 

Inherited class behavior is implemented by sharing code, not copying it. A 
new class only specifies code unique to the variables of that class. 

AN EXAMPLE OF CUSTOMIZING 

Let's consider a modification to the Generic Application that you, yourself, 
might want to make. 

You want to implement a document security mechanism. You desire to 
encode data upon closing a document, and decode data upon opening the document. 
You start by defining a new class from the ToolKit class, TDocManager. 

TOocManager suppl ies two behaviors of immediate interest to you: Open and 
Close. In your new docManager class you need to simply redefine Open and Close. 
The rest of TOocManager's behaviors wi II be inherited by your new class. 

You could rewrite the entire code for Open and Close to include your 
encryption mechanism, but this is both difficult and unnecessary. For one thing, you 
may not have access to the sources for either Open or Close. For another, Clascal 
offers a better way to refine the two. You can reference the inherited Open and 
Close from within your new Open and Close, respectively! 

Here is how it works. When one of your users selects close from the 
document's F i lelPrint menu, the Generic Appl ication calls the current docManager's 
Close code. Since the current docManager is yours, it uses your Close. First, your 
Close tells the document's data to encrypt itself. This is easy if each type of data 
is a class. Next your Close calls the Close for TDocManager .. which is Generic 
Application code. In this fashion you have modified the Generic Application's 
behavior without having to know any detai Is of the code. Not many development 
sjlS'tems support that.! 

To implement Open, you first call TOocManager's Open code, before 
commanding your data to decode itself. Your Open is called automatically whenever 
the user selects open from the File/Print menu of one of your applicationts 
documents. 
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THE MOST GENERAL CLASS - TObject 
Often a new application class will be completely unrelated to any in the 

Generic Application. Consider a class that describes the behavior of a clock, for 
instance. To create this kind of class and others, the ToolKit supplies a base class, 
TObject. TObject is the ancestor of every class in the Generic Appl ication. 

The class TObject provides the basic behavior needed by the inst8l1Cl!$of any 
class. The behavior inherited from TObject allows each instance to: duplicate 
itself, free up any memory it uses, read its value from a character stream, and 
write its value to a character stream. 

TOOLKIT APPLICATION DESIGN 

A ToolKit application is fundamentally a hierarchy of classes. You build up 
the appl ication class by class, sometimes redefining., sometimes enhancing generiC 
behavior. Effectively you layer the new onto the old. 

This layering technique is made more powerful by the lI1itmechanism of Lisa 
Pascal (which includes ClilSC81). Units enable your appl ication to use previously 
campi led classes and data types. There is no need to recompi Ie them into your 
appl ication. 

A new appl ication is composed of a four I ine main program and one or more 
units referencing ToolKit units. Within each unit is a hierarchy of classes and their 
implementations. 

With a suitable class hierarchy you can maximize the code shared among 
diverse data types. A well-designed hierarchy can form the base for future 
appl ications, as well. . 

The Generic Application is such a hierarchy. Its classes supply the 
fundamental behavior of Lisa-like applications. These capabilities include: resizing, 
scroll ing, and updating windows; opening, suspending, and closing appl ication 
documents; automatic printing of text and graphics; previewing what is to be 
printed; simplified use of menus and the mouse; and cutting/pasting of information 
between appl icatioos. 

BUILDING BLOCKS 

Besides the Generic Application, the ToolKit also encompasses application 
building blocks. Each building block is a unit containing an integrated set of classes. 
Sui Iding blocks provide special ized appl ication features such as: text editing and 
formatting, graphics editing and design, data inquiry dialogs, and international 
formatting. 

You can layer bui Iding blocks on top of the Generic Application and underneath 
your own units. Sui Iding blocks enable you to include just the capabi t ity you need and 
nothing more. 
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The l'anlKit AppliclltionDf!sign Modl!l 
(a layered approach) 

I 
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I 
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1 

User Spp1:iccrlion ClASSes" cmd. Procedures 



In addition to building blocks, the ToolKit also supplies: a high-level debugger 
specially tai lored for ToolKit appl icatioos, automated tools for compi ling 
applications-;'and installing them onto the desktop, and utilities for managing 
numer ic, str ing, and graphics data. 

OVERVIEW 

The ToolKit is a power tool for application design. Its Generic Application 
substantially reduces the time needed to create Lisa-like applications. 

Harnessing the power of Clascal, the ToolKit maximizes the code shared 
among your data types. In the multiple process environment of the Lisa, the ToolKit 
enhances system performance by sharing Generic Application code among 
concurrently executing appl ications. 

The components of the ToolKit include: 

the Gener i c App I i cat i on 

application building blocks 

high-level symbol ic debugger 

automated tool for compi! ing appl ications 

desktop installation tool 

uti lities for dynamic allocation/deallocation of data 

classes and procedures for data conversion and management 

c I asses and procedures to support I arge documents 
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[Segment 2] 

What is a Document? 

Purpose of this segment: 

To introduce documents and their structure as a foundation for understanding 
the function of the Generic Appl ication. 

How to use this segment: 

This is the second segment in the ToolKit architecture self-paced series. 
This segment should be started after the segment "Introduction to the ToolKit". It 
should be completed before moving on to "Creating from the Generic Application". 

INTRODUCTION TO DOCUMENTS 

Rarely do end users invoke desktop appl ications directly. They use them 
indirect Iy through documents. The structure of the Gener ic Appl ication is in large 
part due to the role that documents play on the Lisa desktop. 

Lisa documents are special desktop files that you can opef},work on, and put 
away when done. As with other items on the desktop, documents are represented by 
icons. The document's name is displayed below the icon. 

Every document is associated with exactly one appl ication. Typically a 
document contains data entered during one or more sessions. The document's 
application determines how this data will be entered, organized, and displayed as 
information. 

A given application may have many documents associated with it. Documents 
of the same appl ication are represented by the same icon. Each document, of course, 
can have its own name and its own data. 

The data contained within a document can be text .. graphics .. tables .. or any 
combination thereof. Different applications are able to handle different forms of 
data. A spreadsheet, for example, excels at processing data in tables. A word 
processor on the other hand is happiest when working with text .. yet may also 
accommodate graphics. 

As for names, each document has two of them. One appears below the 
document's icon on the desktop. That name unless it is ·Untitled· is suppl ied by the 
user. The other name is not displayed. It is supplied by a built-in desktop tool 
called the Desktop Manager or Filer. This name associates the document with its 
application, distinguishes it from all other documents on the same disk, and helps the 
operating system locate the fi les that comprise the document. 
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Documents can vary widely in size. A new graphics document will be virtually 
empty. A lacge word processing document may contain hundreds of pages worth of 
information. - The ToolKit is currently able to support a maximum of 168K bytes in 
a RAM-based document This can translate Into anything from a 153 page 
single-spaced -paragraph" to a double-spaced manllScript exceeding 800 pages. By 
overriding TDocManager, larger disk-based documents can be implemented. 

Documents are subject to the whim of their users. Their contents can be 
changed; their displayed names can be modified. They can be created or destroyed, 
opened or closed .. all at the discretion of the user. 

As far as the Desktop Manager is concerned, a document is composed of its 
data and some related structure. A ToolKit document, for instance, contains user 
data a5wel J as all the control information needed to manage it intell igently on the 
desktop. This additional information ensures that the user interface to the data will 
be simple, straightforward .. and consistent. 

Let's follow a moment in the I ife of an icon to help shed some I ight on the 
nature and structure of ToolKit documents. [Warning: this story may be offensive 
to hard-core engineers.] 

A Moment in the Life of an Icon 

Imagine, if you will, that you are back at the office. You are sitting in your 
private (five guys around you, and they call it privatef) cubicle preparing to do some 
useful work on your Lisa. You bring up the Office System, and grab a cup of coffee 
while it is setting up. Ah! The coffee is particularly.good this morning. You grab 
your mouse and send your cursor in search of the icon you 01 ieked on last week. 
There! There it is, "Memo 107311 (you I ike to produce memos). ·A quick double 
cl ick on "Memo 1013" and things really start to happen. 

A window material izes, and the icon disappears. It doesn't even appear that 
the icon has left a shadow this time. Ah well, nothing to break your heart. You 
wait a few seconds, and presto .. the window fi lis up with words and pictures. There 
are some dark black lines splitting up your window. You've tried to get rid of them, 
but they just won't go away. After that great cup of coffee, though, they don't seem 
to bother. you as much now. Finally! The name in the top bar of the window has 
changed to inverse video. And, next, the cursor makes its debut. You start typing 
and mousing merrily away. You are hoping to finish this memo by tonight. 

Eleven AM arrives, and you are still busy on "Memo 1013". Your boss walks 
in. Looks I ike she has something on her mind. Good god, you forgot to turn in your 
monthly status report! But first, better put the memo away. Why concern her with 
the deal you're trying to make - with her boss. You double click on the icon in the 
top bar of the window; and heave a sigh of rei ief as the evidence quickly disappears. 
"Hi Mary! Bet you want that status report now, huh? Yes, I was just ... II The look 
on her face tells you she's heard this all before. You do der ive some comfort, 
though .. that "Memo 1073" is a mere icon again. Amazing how those I ittle icons can 
hold so much information! But the thought fades quickly as your boss clears her 
throat .... 
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THE INTERNALS OF A DOCUMENT 
The whole system is rather ingenious, when you think about it. The window 

defines where the document data will be displayed. The window is also apparently 
able to scroll over the data if it can't all be displayed at once. 

With some documents you can even have the same data presented in several 
different ways, simultaneously! The window wi II be spl it to display the different 
representations. For example, LisaGraph documents present their data as both a 
table of numbers and a araotl. 

Each repre~entation i~ framed by it~ own border. The border belongs to 
something cal ied a pant'1. Elich panei provides a unique view of the document:s data. 
The window is the owner of the panels. 

Every panel has at least one pane. Usually, there is one pane per panel. If the 
user has split the view, there will be more than one pane. It is really through the 
pane that a document's data is displayed. 

Scroll ing within a pane allows you to see different portions of your document. 
The total of everything that you could see through that pane is called the VIew. At 
anyone time the pane displays only part of the view. The effect is sort of like 
looking at the scenery through the window of your car. As the car moves what you 
actually see changes. But the total landscape is always there. The view, as with the 
pane, is owned by the panel. 

In some panels of some appl ications, panes can be spl it (producing more pain). 
This is done by movin.g one of the skewers (the stubby, black bar at the end of a 
panel's scroll bar). Moving the skewer splits both the pane and its rectangle on the 
view. If there is a scroll bar, it, too, is split to allow each of the newly created 
panes to focus on a different portion of the view. For example, a top pane could 
display the start of a document whi Ie a bottom pane displays the end. 

What about the data? The data is typically associated with the view. Yet, if 
different representations of the data are tc be displayed it is more sensible to keep 
the data with the window. It is each view, though, that determines how the data is 
represented. The form of the data, of oourse, varies with the application. 

So far you have seen that documents contain not just data, but also objects 
such as: windows, panels, panes, serol J bars, scrcllers, and views. In addition, there 
are sti II other objects that playa role in the document. 

Users nearly always want to add to or modify a document's data. Modifying 
data requires that two more objects be part of the document: selections and 
commands. 

A selection keeps track of that part of the data the user desires to change. 
Typically, the user uses the mouse to indicate the data to be changed. This may be 
data that is to be replaced (such as a paragraph), or an insertion point where data is 
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to be added. A selection always exists, even when no data is to be changed. The 
selection beloegs to the panel. Each panel has a selection. . 

A command describes how to make a specific change on the data refered to by 
the selection. Typically, a command is created when the user chooses an action 
from a menu. For example, one of the menus of a graphics editor may include a 
rotate action. It is up to the command to perform the rotate action correctly 
upon whatever graphic object was selected. Only one command is active at anyone 
time. The currently active command belongs to the window. 

You have now been introduced to the major components of a document. Here' 
is a diagram of what the inside of the document might look like. The order of the 
objects in memory may vary from the diagram; what is fixed are the inter-object 
references shown by the arrows. 
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Organization of a Document 
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HEAPS 
As you have seen, a document is composed of a window, panels, panes, views, 

selections, commands, and data. What you may not know is that this data is grouped 
together into something called a heap. 

A heap is a contiguous span of random-access memory (RAM) where data is 
stored. The actual size of a heap may vary during execution. All references are 
relocatable within the heap. This means that the application can access data within 
the heap without knowing where it is actually stored. This allows the heap manager 
to dynamically organize heap space in the most efficient way, without disrupting an 
application's abi I ity to access a document's data. 

The language of the ToolKit, Clascal, provides a special feature to refer to 
data within heaps. This feature is called a handle. A handle is a double indirect 
reference to data. The appl ication refers to a document's data through handles. The 
handle provides a rei jable reference to data whose actual address (within the heap) 
may vary. 

Heaps are associated with one or more logical data segments. The logical 
data segments provide an address space for the data. It is often useful to have the 
address of a piece of data, but since the data can be relocated at any time, it is 
much safer to use a handle. Below is a diagram illustrating the relationship between 
a handle and the heap data it refers to. 

2-5 



. ,A Document am its Heap 
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PUTTING A DOCUMENT AWAY 
The end user can put a document away using a command in the File/Print 

Menu. The document heap (holding the view, the panel, the window, and whatever 
else had a hand in managing your documenfs data) is copied into a file. Then the file 
gets closed. Finally, the window frame goes away, leaving an icon as the sole 
rem j nder of the document. 

To assure that a document can be closed and opened at any time, all the state 
of the document must be in the heap between commands. In particular, no state 
should be in global variables. Some appl ications may keep part of the document 
state in fi les they manage. An application doing so is responsible to close/open those 
fi les when the user puts away/opens the document. 

SUMMARY 

A document is a user-originated set of files used with a specific application. 
In addition to data entered by the user, a document also contains the objects needed 
to supply a Lisa-I ike user interface to the data. These objects control how the data 
is displayed and how modifications are performed. 

Opening a document brings up a window. The window displays at least one 
panel. The panel displays one or more panes. Each pane displays a portion of the 
view associated with a particular panel. The view determines how the data is 
represented on the screen. Since the view is typically larger than the display area, 
the pane can scroll over the view. There may be several panes, each displaying a 
different area of the view. . 

Closing the documentsaves the data and the objects that manage and display 
the data. Thus, the document contains all the informat ion needed to restore its 
state when later reopened. 
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[Segment 3] 

Creating from the Generic 
Appl ication 

(Getting Started) 

Purpose of this segment: 

1) To identify the process, docManager, and window methods that you must 
override to give the ToolKit access to your application's code. 

2) To survey the roles of the process, docrvtanager, and window in your 
documents. 

3) To explain how the Generic Application calls application code in response 
to user events. 

How to use this segment: 
This segment includes a tutorial and a lab. You should read the tutorial and 

answer the questions, before proceeding to the "Getting Started" lab. 

You should start this segment a"fter the "What is a Document?" segment. You 
should complete this segment before proceeding to the "BlankStationery" segment. 

Terms assumed: 
Generic Application, process, window, view, panel, pane, selection, 
command 

INTRODUCTION 
The way a ToolKit application works can be stated quite simply - The 

Generic Application calls application code in response to user events. This 
"applicationcodetl is used loosely, since it includes both overidden and inherited 
methods. 

The basic function of the Generic Application is to do as much for you as 
possible. This includes taking care of standard document behavior: printing, scrolling, 
and opening, closing, and resizing windows. But, often, it needs to call your code to 
do so (e.g. drawing a view). 
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The key to enabt ing the Generic Application to call your code is to initialize 
its data struc.~ures so that they refer to your objects. Your classes' methods can 
then be cat led through those objects. 

The following sections describe how to initialize the Generic Application to be 
able to access your code through your objects. 

GETTING STARTED 

Every ToolKit appl ication starts by creating a process object. It is from the 
process that every other object gets created in a new document. 

The process is created in the main program block of the appl ication. As you 
can see from the sample below, the main program exists primarily for creating, 
initializing, and launching the process. 
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USES 

{The following units contain Toolkit procedures and classes} 

{$U UObject } UObject, 
{$U QuickDraw } QuickDraw, 

{allocation. deallocation, collection classes} 
{- needed by UOraw -} 

{$U UOraw } UOrlw, {internal representation to screen conversions} 
{the classes of the Generic Application} {$U UABC } UABC, 

BEGIN 

{This unit contains the classes (interfaces and iRpleRentations) of 
the saRple application} 

{One of the application classes is T"yProcess. It is defined as: 
TYPE 

TMyProcess = SUBCLASS Of TProcess 

END;) 

{process is a global object reference variable allocated by UObject. 
It is defined as follows: 

VAR 
process: TProcess;} 

process := TftyProcess.CREATE; 

proceSS.CORRence; {initializes global variables related to process} 

process. Run; {enters the Generic Application event loop} 
{!! The first event queued when a new dOCURent is opened is a fl1eOpen 

event II} 

process.CoRplete(TRUE); 
END. 

{co..pletes with an "all is well" indication} 
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The first object that the process creates is a docManager. The next object 
created is the window. It is created by the doc Manager; and is the first object 
belonging properly to the document. 

The window bears the responsibility for creating most of the other document 
objects. These include: the selection, the view, and the other display objects. 

Below are the methods that must be overridden to create the docManager and 
window objects from your classes. 

{creates a new process} 
fUiCTIOI TProcess.CREATE: TProcess; 

{returns a newly created doc~anaoeI} 
fUICTIOI TProcess.levOoc"anager(voluwePrefix: TfilePath; openAsTool: BOOLEAI) 

: TDoc"anager; 

{creates a new dO~anager} 
fUNCTIOI TDoenanager.CREATE (object: TObject; itsHeap: THeap; itsPathPrefix: 

TfilePlth) 

{returns a newly created window} 
fUICTIOI TDocnanageI.levWindow (heap: THeap; vRarID: TUindowID): TUindow; 

{creates 8 new window} 
fUICTIOI TWindow.CREATE (object: TObject; itsHeap: THeap; vRgrIO: TUindovIO): 

TWindow; 
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The method telow creates the initial display objects (panel, pane, and view) and the 
selection. This, along with the CREATE method below, must be overridden to 
create a view object from your TView subclass. 

{initializes the dOc~nt blank stationery} 
PROCEDURE TVindow.81ankStationery; 

{creates a new view} 

fUICTIOI TViev.CREATE (object: TObject; itsHeap: THeap; itsPanel: TPanel; itsExtent: 
LRect; itsPrin~lnager: T'rin~lnaler; itsDfltnargins: LRect; lt5fitPagesPerfectly: BOOlfAI; 
itsRes: Point; itsftainView: BOOLfA ): TView; 

BlankStationery plays a major role in initial izing the data structures of the Generic 
Application. The next segment "8/ankStationery~ covers thIS in more detail. Yet, 
these so-called "data structures" are actually a network of cross-referencing 
objects. What BlankStationery does is to create view, panel, pane, and selection 
objects which cross-reference each other and the window. 

The key to having the Generic Application call your code is to insure that the 
view (and, later on, the selection) is created from one of your classes. 

LINKS AMONG DOCUMENT OBJECTS 

The sl ide L inks Between Document Objects depicts the I inkages among 
document objects. They include: the view, the panel, the pane, the window, the 
selection, and the command. All of the objects, except for window and command, 
are created by the window's BlankStationery method. 

A detai led account of the order of objects created and I inked by 
BlankStationery follows. 

1) The panel is created as an instance of TPanel. 

2) An empty I ist for the panes is created. 

3) An initial pane is created, and appended to the t ist. 

4) The panel appends itself to the window's list of panels. If the panel 
is the first to be appended, it also becomes the select panel for the 
window. [The select panel is discussed in the segment on selections.] 

5) The view is created as an instance of a subclass of TView. 

6) The panel points to the view. 
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The pane points to the view. 

The view points to the panel. 

7) An instance of TSelection (the initial selection) is created. 

The panel points to that selection. 

The selection paints to the view and to the panel. 

THE STARTING THREE: Process" DocManager" Window 

These three objects get your appl ication started; and they play other 
important roles as wei f. 

process 

The process is the heart of the application. There is one and only one process 
in any ToolKit application. 

The process creates one docManager to be responsible for each document. The 
process, whi Ie act ive, is also owner of the c t ipboard and the menu bar. 

The primary purpose of the process is to direct user events (such as mouse 
presses, key downs, menu and file events) to the appropriate recipient. Possible 
recipients are: 

the window of the current document, 

the dialog box of the active document, 

the docManager of the current document, . 

the selection of the select panel of the current window, 

the menu bar, 

or the cl ipboard. 

docManager 

The primary functions of the docmanager are: to manage the memory used by 
its document, and to respond to all fi Ie events affecting the document. 

There is exactly one docmanager for each document owned by a process. The 
docmanager is responsible for opening .. setting aside, resuming .. and closing the 
document. 

If the document is newly created .. the docmanager allocates space. It then 
tells the document's window to execute its BlankStationery method to create the 
initial display objects. 
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window 

Each document has a window. Active documents may have an additional 
window called a dialog box. The window defines the area that the document occUfJ~ies 
on the desktop. 

The window transmits mouse events received from the process to one or more 
of its panels. From the panel .. these events reach the current selection or view. 

USER EVENTS 
The heart of the Generic Application is an event loop that identifies and 

routes user events. Your appl ication's code wi II be called to process some of these 
events. The sl ides, The Flow of User Events, indicate some of the methods in your 
code that could be called. 

User events are qllelled lip by the WIndow Manager and the Filer. 

The Window Manager routes mOl.lSe downs and key presses to the 
appropriate application. It sends update events to applications whose 
documents become exposed on the desktop. Activate events are sent when 
the IIser clicks into an inactive window or clicks Ollt of an active one~ 

The Filer sends file events, such as fi/eOpen or fi/eC/ose, to the 
appropriate application. 

Most user events are handled automatically by the Generic Application. These 
include: fi Ie, menu (mol/se presses on the menll hal), update" and activate events. 
Those that remain .. the mouse and key events .. are intended to be handled by your 
. appl icat ion. 

After processing an event the Generic Appl ication does something very 
important. It updates the window. A window update refreshes and redraws the 
document's display as needed. It is during the update that your appl ication's d~splay 
code is called. The update tells your view to draw, and your selection to highlight. 

TRUE NATURE OF THE GENERIC APPLICATION 
Your application does not call its own display code. The Generic Appfication 

does it for you" automatically. This is just one many instances when your code is 
called automatically. Such is the nature of the Generic Application. 

Unl ike other progr amm ing environments" where you determ ine when your code 
will be called, the ToolKit is quite different. Mastering the ToolKit boils down to 
knowing how and when the Generic Application will call you. 

In the accompanying diagrams, "Window" represents your subclass of TWindow, 
while tlTWindow" means the generic class definted in the ToolKit. These diagrams 
are conceptual. A more detailed diagram is found on the Flow of Control Poster. 
The ultimate authority is, of course, the ToolKit source code. 
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Questions: 

,) What is the relationship between the window and your view? 

What role do updates play? 

2) Which is created first - the docManager or window? Why? 

3) Which is the first appl ication object to receive events? 

4) Where are mouse downs routed? 
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Getting Started Lab 

Purpose of the lab: 

1) To provide hands-on experience compiling and installing a simple ToolKit 
appt ication. 

What you are about to do: 

1) Review the "Code components of a ToolKit application". 

2) Scan the listings for the four files 1n the sample application base. These 
are included in the appendix, "Code Samples for this Segment". 

3) Copy the following files onto your prefix volume: 

U1Boxer. TEXT 
U1Soxer2.TEXT 
M1Boxer.TEXT 
P1Boxer. TEXT 

4) Campi Ie, install, and run the sample appl ication, 1 Boxer. Use 41 as the 
tool number. Appendix A (turn page) describes how to compIle and install. 
a ToolA."'! application. 

a) Spl it the panel into panes. 

b) Scroll to the end of the view. 

The materials you will start with: 

1) The code listin.9s for the sample application base [see "Code Samples for 
this Segment} 

2) The following application source files on your disk (or diskette): 
U1Soxer.TEXT 
U1Soxer2. TEXT 
M1Boxer,TEXT 
P1Boxer.TEXT 

3) The ToolKit (must be installed on your disk). 
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CODE COMPONENTS OF A TOOLKIT APPLICATION 
The cqde for a ToolKit application is typically partitioned into four files. The 

file naming conventions, below, use YOllrAppas the name of the application. Typical 
contents of each of the four fi les is included. 

The main program outer block (This fi Ie is named M YourApp TEXT ). 
This fi Ie I ists the units used, and includes a 4 I ine outer block. One 

of the units must be U YOIl/App. 

The application interface part (This file is named U YourAppTEXT ). 

This fi Ie is the interface for the Pascal unit, UYourApp. This fi Ie 
has an include line for the file UYourApp2.TEXT. 

The appl ication implementation part (This file is named U YourAp,t.2.TEXT ). 

This fi Ie is the implementation for the unit, UYourApp. 

The phrase file (This file is named P YourAppTEXT ). 

This file contains the appl ication's menus, warnings and error 
messages. 

Question on the lab: 

You compile a new ToolKit application named MyApp. You create three 
files named: MMyApp.TEXT, UMyApp.TEXT, and UMyApp2.TEXT. You 
make and install the program correctly, but it doesn't run. What is the 
problem? 
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Appendix A: 
Building and Installing a ToolKit Application 

Sui Iding an Appl ication 

To build a ToolKit application, you use the MAKE exec file. This is supplied 
with your ToolKit system files. 

The MAKE exec command I ine accepts several arguments. For most 
applications you need to supply only the first two: the application name, and the 
tool number. For example, the Workshop command line below will build an 
application named lBoxer and save the object file as Tool 41 on the desktop. 

R<HAKE(1Soxer, 41) . 

The above command causes MAKE to check for any changes in any of the 
following four fi les since the last bui Id: 

t11Boxer.TEXT 
P1Boxer.TEXT 
U1Boxer.TEXT 
U1Boxer2.TEXT 

Since, the creation dates of the various files are checked to determine what needs to 
be recompiled .. make sure that your clo~k is set correctly. 

The third argument to /VIAKE is the volume to put the tool on. The default is 
the prefix volume. The final four arguments specify any additional units or bUIlding 
blocks that your application uses, The order of these units is critical. With the 
exception of the application unit a listed unit must preceec any that refer to it, 

When you build your application for the first time, be sure to delete any old 
copy of the tool (eg. {T41}08J ) and the phrase file (ego {T41}PHRASE). This forces 
the exec fi Ie to rei ink your appl ication. 
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Instal I ing an:. appl ication 
Once you have bui It your appl ication, you must install it on the desktop with 

the INSTALL program. Just run the program and answer the dialog. 

For example, if your appl ication was linked as {T 41 }OBJ, and you wish to 
install it as the Sample tool on PAAAPOAT, then you would supply the following 
responses to the dialog: 

INSTALL pro"pt ~our response 

device to install tool on: PARAPORT 

tool id number: 41 

tool creates documents? [press RETURN (for yes)] 

tool handles more than one 

document at a time? [press RETURN (for no)] 

change initial stationery 

rectangle? [press RETURN (for no)] 

tool name: Sample 
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41 
SLOT2CHANl 
; no assembler f11 es 
$ 
; no bu 11 d 1ng blocks 
$ 
; no links 
$ 
'J 
'J 
n 
Boxer Number 1 
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; PBOXER. TEXT for Boxer 
; Phrase fUe for Boxer elass exallPle 
1 
3 
2500 
$- -SOOT - TK/PABC 

; Apple building bloek phrase 'lIes ean be ineluded hare 

1000 
lBoxer 

PlBOXER. !EXT 

: Other applieation alerts ean be inel uded hare. numbered betloleen 1001 and 32000 

o 
1 
F na/Print 
Set Aside Everything'101 
Set Aside'102 

Save & Put AloIay'103 
Save & Contlnua'107 
Revert to Previous Version'108 

Format 'or Printer ... ~04 
Print ... ~05 
Monitor the Prlnter ... '106 

100 
Buzzuords 
Set Aside TDoeumentt'109 

o 

t'Clge 1 
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PROGRAI1 tllBoxer; 

USES 
($U UObject ) UObject, 

{SIFC I1bnrYVers 10n (. 20) 
{SU UFont) UFont, 

{$£NDC} 

{
SU QuickOnu 
SU UDrau 
SU UABC 

{SU U1Boxer 

QulckDrau, 
UOrau, 
UABC, 

U1Boxer; 

CONST 

phraseVen ion • 1; 

BEG. IN 

END. 

process :. TBoxProces$. CREATE; 
process. Commence(phraseVersion); 
process. Run; -
process. Complete(TRUE); 

HlBOXER. TEXT PJa;e 1 

appIIl cw:w, 4 liter 
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1 1 --
1 2 --
1 3 --
1 It --
1 5 --
1 6 --
1 7 --
1 8 --
1 9 --
1 10 --
1 11 --
1 12 --
1 13 --
1 14 --
1 15 --
1 16 --
1 17 --
1 18 --
1 19 --
1 20 --
1 21 --
1 22 --
1 23 --
1 24 --
1 25 --
1 26 --
1 27 --
1 28 --
1 29 --
1 30.--
1 31 --
1 32 --
1 33 --
1 34 --
1 35 --
1 36 --
1 37 --
1 38 --
1 39 --
1 40 --1 41 --
1 42 --
1 43 --
1 44 --
1 45 --
1 46 --
1 47 --
1 4B --
1 49 --
1 50 --
1 51 --
1 52 --
1 53 --
1 54 --
1 55 --
1 56 --
1 57 --
1 5B --
1 59 --
1 60 --
2 1 --
2 2 --
2 3 --
2 4 --
2 5 --
2 6 -- A 
2 7 0- A 
2 8 --
2 9 --
2 10 --
2 11 -0 A 
2 12 --
2 13 --
2 14 -- A 
2 lS 0- A 
2 16 --
2 17 --
2 1B --
2 19 -0 A 
2 20 --
2 21 --
2 22 --
2 23 --
2 24 --
2 25 --
2 26 --
2 27 --
2 28 -- A 
2 29 --
2 30 0- A 
2 31 --
2 32 --2 33 --
2 34 --
2 35 --
2 36 -0 A 
2 37 --
2 38 --
2 39 -- A 
2 40 0- A 
2 41 --
2 42 --
2 43 --
2 44 -0 A 
2 45 --
2 46 --
2 47 --
2 48 --
2 49 --
2 SO --

(LisaBoxer: box-drawing appl icat ion for the Tool Kit) 
{Copyr1ght 19B3, Apple Computer Inc.) 

UN IT U1Boxer; 

INTERFACE 

USES 

TYPE 
I

SU UObject} 
SU Ou lckDralJ} 
SU UDralJ} 
$U UABC} 

UObject, 
OuickDraw, 
UOrau. 
UABC; 

TBoxProcess • SUBCLASS OF TProcess 

(Creation/Destruet10n) 
FUNCTION TBoxProeess. CREATE: TBoxProcess; 
FUNCT ION TBoxProeess. NewDocManager( vol umePref1x: TF 11 ePath; openAsTool: BOOLEAN) 

TOoeHanage r; OVERR lOE; 
END; 

TBoxDocHanager • SUBCLASS OF TDocHanager 

(Creat ion/Oest ruet 10n) 
FUNCTION TBoxDocHanager.CREATE(object: TObject; ltsHeap: THeap; ltsPathPrefix: TFilePath) 

: TBoxDoeHanage r; 
FUNCTION TBoxDocHanager.NewWindow(heap: THeap; wmgrID: TWindowID): TWindou; OVERRIDE; 
END; 

TBoxWindou • SUBCLASS OF TWindow 

{Creat lon/Oestruct ion) 
FUNCTION TBoxlllindou.CREATE(object: TObject; itsHeap: THeap; it slllmgr 10: TlllindouID): TBoxWindow; 

{Document Creation} 
PROCEDURE TBoxWindow. BlankStationery; OVERRIDE; 

END; 

TBoxVleu • SUBCLASS OF TVlew 

(Creat lon/Oest ruct 10n) 
FUNCTION TBoxVieu. CREATE(object: TObject; ltsHeap: THeap; itsPanel: TPanel; itsExtent: LRect) 

: TBoxVieu; 

(Displ ay) 
PROCEDURE TBoxVieiJ. Drau; OVERRIDE; 

END; 

I HPLEHENT AT ION 

(SI UIBoxer2. text) 
{UIBoxer2} 

METHODS OF TBoxProcess; 

FUNCTION TBoxProcess. CREATE: TBoxProcess; 
BEGIN 

END; 

(SIFC fTrace1BP(11); (SENOe) 
SELF:. TBox~rocess(tProcess.CREATE(NeuObject(~inHeap, THISCLASS),mainHeap»; 
(SIFC fTrace}EP; {SENDC} 

FUNCTION TBoxProcess. NewDocHanager(volumePrefix: TFllePath; openAsTool: BOOLEAN): TOocHanager; 
BEGIN 

END; 

(SIFC fTrace)BP(ll); {SENOC} 
~euOocHanager :. TBoxDocHanager. CREATE(NIL, .. lnHeap. volumePrefix); 
{SIFC fTrace]EP; {SENDC] 

END {Hethods of TBoxProcess}; 

METHODS OF TBoxDocHanager; 

FUNCTION TBoxDocHanager.CREATE(object: TObject; itsHeap: THeap; itsPathPrefix: TFilePath) 
: TBoxDocHanager; 

BEGIN 
(SIFC fTracelBP(11): {SENDC} 
lF object. NIL THEN 

END; 

SELF:. TBoxDocHanage TOocHanager. CREATE(object, itsHeap. itsPathPrefix»: 
object:. NewObjecHitsHeap, THISCLASS); 

{SIFC fTrace]EP; (SENOe 

FUNCTION TBoxDocHanager. Newlllindow(heap: THeap; YmQfID: TWlndouID): TWindou; 
BEGIN 

(SIFC rTrace}BP(ll): (SEHDC1 

END; 

NewWindou :. TBoxWindou. CRtATE(NIL, heap, YmgrID): 
{SIFC rTrace}EP; {SENOe} 

ENO {HETHODS OF TBoxDocHanager}; 

t£THODS OF TBoxW indow; 

........ i ... 
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2 51--
2 52--
2 S3 -- A 
2 S4 0- A 
2 55-­
~ S6--
2 57--
2 58--
2 59--
2 60 -0 A 
2 61--
2 62--
2 63--
2 64 -- A 
2 65--
2 66--
2 67--
2 68--
2 69 0- A 
2 70--
2 71--
2 72--
2 73--
2 74--
2 7S--
2 76--

FUNCT ION TBoxlll indoy. CREATE( object: TOBject; ttsHeap: THeap; ltslilmgr 10; TlilindouID): TBoxW indOl.t; 
BEGIN 

£SIFC fTracelBP( 10); {SENDC} 
IF object - NIL THEN 

. object :- NeuOb~'ect( itsHeap, THISCLASS); 
SELF : - TBoxlil indou Till indou. CREATE( ob ject, ltsHeap, 1tslilmgr 10, TRUE»; 
{SIFC fT race} EP; { NDC) 

END; 

PROCEDURE TBox~1ndou. BlankStatlonery; 
VAR vieuLRect: LRect; 

panel: TPanel; 
boxV ieu: TBoxV teu; 

BEGIN 
{SIFC fTraee} BP( 10); {SENOC} 

{set the v1ey extent LReet) 
SetLReet(vleyLRact. 0, 0, 5000. 3000); 

panel: - TPanel. CREATE(NIL. SELF. Heap, SELF, 0, 0, 
[aBar, aScroll, aSpl itl, [aBar, aSeroll, aSpl 1tl); 

2 77 -- (1n1t1al ize the boxViey) 
2 78 -- bOXVley:- TBoxViey. CREATE(NIL. SELF. Heap. panel, zeroLRect); 
2 79 -- {SIFC fTnce} EP; (SENDC) 
2 80 -0 A END; 
2 81--
2 82 -- END {Methods of TBoxW1ndoy}; 
2 83--
2 84--
2 85--
2 86--
2 87 -- METHODS OF TBoxVieu; 
2 88--
2 89 -- A 
2 90--
2 91 0- A 
2 92--
2 93--
2 94--
2 95--
2 96--
2 97--
2 98 -0 A 
2 99--

FUNCT ION TBoxVieu. CREATE( ob ject: TOb ject; itsHeap: THeap; UsPanel: TPanel; itsExtent: LReet) 
: TBoxVieu; 

BEGIN 

END; 

{SIFC fTracelBP(11); {SENDC} 
IF object - NIL THEN 

object: - NeuObject( 1tsHeap, THISCLASS); 

SELF:- TBoxViey(ttsPaneI.NeuVieu(object, itsExtent, NIL, stdHargins, FALSE»; 
{SIFC fTraee}EP; {SENDC} 

2 100 -- A PROCEDURE TBoxVieY.Dray; 
2 101 0- A BEGIN 
2 102 -- (SIFC fTrace)BP(10); fSENDC) 
2 103 -- {SIFC fT race) EP; (SENDC) 
2 104 -0 A END; 
2 10S--
2 106 -- END {METHODS OF TBoxVieu}; 
2 107--
2 108--
1 61--
1 62 -- END. 

Page 2 
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1. u1boxer. TEXT 
2. U1Boxer2. text 

41-( 1) 54-( 1) 

-B-
Bl ankStit ionery 41-( 1) 64-( 2) 

-c-
CREATE 19 ~ 1~ ra f ~~ 38 f 1~ 50 f 1~ 6-~ 2~ 9 ( 2) 17 ( 2) 28-( 2) 34 ( 2) 42 ( 2) 

53- 2 74 2 78 2 89- 2 

-0-
Draw 54-( 1) 100-( 2) 

-N-
NelolDocHanager 20-f 1~ NeIolWindou 30- 1 14-f 39- ~~ 17-f 2~ 42- 2 

-0-
QuickOralol 10-( 1) 

-T-
TBoxDocHanager 25- 1 29 1 171 

11 
2rl 

11 
29 1 21 34 ( 2) 

TBoxProcess 16- 1 19 1 3- 8~- ~ TBoxVieu 47- 1 51 1 67 78 90 f 2~ 96 ( 2) 
TBoxll/indolol 35- 1 38 1 42 SO- 53 2 58 2 
TOocHanager 21 1 25 1 14 34 
TProcess 16 1 9 2 
TVieu 47 1 
TII/indou 30 1 35 ( 1) 39 ( 2) 58 ( 2) 

-U-
U1Boxer 

·°1 tl UABC 12-
UDrau 11-
UObject 9-

_ •• End Xref: 19 id' $ 67 references [420232 bytes/4980 id's/42569 refs] 



[Segment 4] 

BlankStationery: 
The View of a New Document 

Purpose of this segment: 
1) To describe how a new doctment is initialized. 
2) To introduce the coordinate system of tt.e' vleW. 

3) To describe how a docll1lent's contents are spatially arranged and 
displayed. 

How to use this segment: 

This is the fourth segment in the ToolKit architect ... e self-paced series. This 
segment should' bestarttd aftft' the segment -Creating from t~ Generic 
Appl ication-. It should be completed befor~ moving on to the -Intra ,to Boxer­
segment. 

THE VIEW OF A NEW DOCUMENT 

Each application initializes new doetrnents in its own wltf. The doctment·s 
display is drawn within the window by the view. The view generates tht displayed 
representation of a doctment's data. 

The initial views of ~ doctments can vlltry widely. For example, te .. ing off 
a sheet of LisaWrite paper yields a completely blank view. Tearing off a sheet of 
L isallraw paper displays a drawing palette and a Wid. 

In each of yDtr ToolKit applications, you will need to determine how new 
doctments are to be displayed. This St91lent presents a BlankStationery boilerplate 
to help you do so. 

BLANK STATIONERY 

The objects in a ToolKit-based doctment .. e Clascal objects. h such each 
object has a class. The Generic Application contains the superclasses for many of a 
typical doctment's classes. For instance, window objects are of the Generic 
Application class, TWindow. Views we of the class, TView. 

A special method of the window, BlanicStationery.r is called by the Generic 
Application to initialize the view of a new doctment. YOlr application will subclass 
TWlndow and override BlankStatlonery to initialize its doctments. 
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INITIALIZING A IJOClJt-.1ENT 
the user interface 

A user tears off a sheet from an application's stationery pad. An icon named 
-Untitled- is displayed on the desktop; the user may edit the name. The user opens 
the icon and the application proceeds to create and initialize a new dow'nent. 

The window frame is painted for the new document. If the application that 
owns the stationery is not already rWVling. it is started at that time. 

the internals 
A process object is created when the application starts. Once it has 

initialized itself. the process creates a ~object for each opened window. 
Both the process and the docMaMger objects reside ()fI a separate heap - the 
prOCI!SS het1P. 

The first things the docmanager does are to: make the docllT\ent heap., and 
place a new wli7Dbwobject on that heap. There is a sep8rate doctment heap for 
eflCh witKlow. 

The window's BlankStationery method creates the panets and t~ initial view 
of the document. BlankStationery must dO the following things to initialize the 
view: 

a) create a panel. 
b) create a view. 
c) create an initial selection 

The {J8fIe1, in turn, creates 8fI initial piJI'Ie. 

The new view is then linked to the piJl'lel. 

Tile def8Ult is 811 inst8flCe of TSelection. 

After returning from BlankStationery, the Generic Application tells the 
window to activate itself. This causes the window to update. The window update 
fr ames the panel and pane, then draws the view. 

After drawing the view, the Generic Application highlights the window's title 
bar, and waits for the next user event. The user is naw able to work on the new 
document. 
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THE VIEW COORDINATE SYSTEM 
~e definitions 

Inner reet: the coordinates of the imer bowMSary of an object. 
TypicaUy this Is one pixel tess all around than the outer boundary. Inner 
rects .e expressed in 16-bit Q/ICAO-awcoordinates. 

LRect: the 32-bit analogue of QuickDraw's Reet type. 

Each coordinate is a long integer. 
extent LRect: ... LRect defining the logical bcuMiaries of the view . 

. ~. .. . 
The extent LRect imposes a 32-b.t coordinate system upon the view. 
Only a port ion of the extent LRect may be visible at atrI moment. 
[See the diaw-am -View vrs. Pane-.] 

viewed LRect: the portion of the view visible ttv"ough a specific pane. 

Each pane has an imer reet and a viewed LRect. The viewed LRect 
encloses that port ion of the view that is to be displayed in the pane's 
inner rect. 

The pane performs a mapping from the 32 -bit coordioates .of the view 
to the 16-bit coordinates of the window's grafport. .. 

The coordinate system of the viewed LAect is the same as that· of the 
view's extent LRect. [See the diagram "View W'S. Pane-.] . 

the mechanics of drawing the view 
If you recall, QuickOraw is the Apple 32 graphics utility. QuickOraw 

performs all of its drawing in a 16-bit coordinate space. This means that drawing 
is limited to between -32768 and 32767 w.its in either the X or Y direction. 

In a typical doct.ment. the data objects are arr~ by coordinates. For 
example, a box enclosing text may be defined by the Rect [100, 100, 500, 300]. The 
first line of text might start at L 11 0, 120]. This is done both to interrelate data 
objects spatially within the doct.menl and to allow objects to be drawn inside the 
window's grafport. 

lkIfortll1itely, a 16-bit coordinate space ~ts, for example, no more than 
40 pages of text data. There.e no more ooused points in the coordinate space to 
associate new text with. 

The ToolKit remedies that problem by supporting 32-bit coordinates. In the 
case of text~ a 32-bit coordinate space supports more than a million pages.. This is 
much more tlNJn " doctment eM tlCtlJtllly hold. 

ToolKit views support objects specified In 32-bit coordinates. The view 
extent LRectdescribes the subset of the 32-bit coordinate space in which objects 
can be defined and through which the view can be scrolled. 
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Drawing objects expressed in 32-bit coordinates into a 16-bit grafport, 
though, poses a bit of a problem. A translation must be performed upon the 32-bit 
coordinates before «awing is possible. That is where the pane steps in. 

The pane displays a subset of the view. The pane's inner reef resides in the 
16-bit coordinate space of the window's grafport. To display 32-bit data objects, 
the pane also has a vil!f+'edLRect This viewed LRect is a viewport into the view's 
coordinate space. The pane's viewed LRect is a subset of the view's extent LRect. 

Typically with the same dimensions as the imer reet, the viewed LRect makes 
possible a one-to-one mapping of points from a 32-bit view to the 16-bit screen. 

Scroll ing through the document changes the coordinates of the viewed LRect, 
enabl ing other port ions of the view to be mapped to the screen. 
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~LE CCXlE 
Sample code for a window BlankStationery method and view CREATE 

fU'lCtion are listed below. The listing assumes that TMyWindow is created as a 
subclass of TWindow; and that TMyView is created as a subclass of TView. 

PNJeflM'f {nwvincICMI.} Il-*Sutionery; 
.. 'WView: ~.; 

I*'el: TrIM1; 

RinHeif't. 

IinUidt't IlTflfR; 
extentLRect: LReet; 
dodIee: TJIeIp; 

itsPrin1lllr: IPr~: 

BfGI. 
{lelt in Idftd tbIt Sflf represents the vindw object} 

.docHelP : = Sflf .. Help; 

{create the Nnel with two scroll NrS. The DIM in the Oftl trill 
De ele to De scrollecl _ split Doth MrizenttllY tnd 

verticallY.} 
mnttei"t : = 0; {RiRi ... heifrt of the PlAtl imer reet} 

RinVidth : I: 0; (Rini ..... width of the I*'el inner reet) 

Plntl :. TrlMl. CREATE(IIll. CIodteIp, stlf. RinHei_t. RinvicJth. . 

(1BIr,lScroll,lSplit]. [1IIr.lSCroll.lSplit]); 

{create the view} 

(define the view extent reet) 
SttLRect(extentUleCt, (its left), (its toP), (its ril't), (its DttUA»; 

lYView := lIIYYiew.Clme(llIL, CIodIeaP, panel, extentLRect); 

Ell) ~.BlankStationery); 

(11111111' I1II1IIII111111 t II1II11111111111111 , 1I1111111I111 , , 111111I1 t , 1I11I11 t 11111111111111 ') 

Nell. (~ew.) ClUTf {(GDject: Taject; itsHeIP: THe.; PlAtl: Trlnel; itsfXtent: LRect) 

: Tlyfiew} 
calST itsfitPerfeet.lyOQPeges I: lIIJf; (will resize the view extent rect t8 fit perfectly 

on pages) 
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View vrs. Pane 

VievJ 
ExtentLRect 
(32-bit cxa'dineles) 

oPr-_____________ ~~p~--------------l~P 

o~ 

0,1000 

Pane 
ViewedLRect 

(32-b1t view audlna&es) 

..00,0 

.. 

- . 
, ~ ~ : . .. ..-~ .. :': ' ;..-; 

i ~ • 

1000,1000 

Pane 
InnerRect 

(16-bit window CXD'dinetes) 

mllfJPing from vi~w to wint:low . ", 
.~ .. )' ( " ~, • 1'(. ' • (( , ~' .. 



VM i tSPrifttflar: Trrirt tttII., : 
{S~ains: LRect: (gloN1 wain settings in screen pixels) } 

ifill 

If object • MIL THOI {create I new object of thisclGS} 

(The c.piler construct, THISCLASS • .,.lies the class pointer 
IUtOMtiCilly) 

object := IIMIbject(itsHup .. THlSClASS); 

{create a default print MnIGU} 

{This print MnIGU llill allow general printing capabilities, 
except for Ml'gins end headings} 

i tsPrin1JtGr : = TPrintflgr. CREATE (Ill l, docHeap); 

{create a nell standard vitti} 
(the view rill be created IS a Min vitti (not a Drintecl or 
NQineted view) with hOrizontll Ihd "rtitll resolutions 
the $Me IS the screen} 

SElf :. TftyYiew(J)lneI. Mev¥iev(object. itsExtent. itsPrintltgr. stcIIIrQins. 
i Wi trerftcUyOnPlQIS»; 

(H MOTE" 
The construct. TlIJ¥ietl( _ ). is • OPt ust 
A type cast treats its IlQUMnt IS if it were of the soeei fied 

cllSS or type. The Mthocl. TPanel.llev¥iev.,eturns I 

Yllue of class TView. This result is tIDe cast. because 

Sflf RUSt be assi~ I Vllue of cllSS TltlView. 

Ell) {tnyYiew. create}; 
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[Segment 5] 

Intro to the Boxer Application 

Pwpoae of this segment: 
1) To introduce the Boxer appllcat Ion. 
2) To demonstrate how to *a\IIboxes. 

How to use this segment: 

This segment includes a tutorial and a lab. YOu should read the tutorial and 
answer the quest ions before proceeding to the lab. 

You should start this segment after the -BlankStationerY' segment. You should 
complete this segment before the -Selections & Highlighting- segment. 

INTRODUCTION TO THE BOXER APPLICATION 
The Boxer 'applicatiOn displays and edits boxes. We shall implement Boxer in 

stages, over the next seven segments. 

In Boxer documents the data we boxes, boxes .. and boxes. A lisfis used to 
store the boxes. The list is maintained as a field in the view. 

With a list we we able to access iIIrf box easity. Using a lisf SCIWIIr we can 
access each box in sequence. The list scanners also provides easy insertion and 
deletion of boxes (or 8IIY oIIjl!Ct) 

Each box is represented internal ty as an object with several fields. A box's 
p-imary attribute, its dimensions .. is conserved as a ToolKit LAect. lRl!cts 81? 
lIIiquely defined JJy fDIT long inh!ger cODrdi,./'I!$. 

As with any document .. we must malee provision for displaying the data. To 
display a box, we just draw a frame .. oood its LRect. To display the data in the 
view, we use a list scanner to step ttrough the list and draw each box. Actual 
drawing ocars in the view's ..,el. 

Though each box is always tT8WIl at any given time .. some boxes may not be 
displayed. The actual display is d!termined by the ..,el·s panes. Within I ..,e, only 
those boxes intersecting the pane's viewedlAect are displayed. And of those boxes, 
only that portion cootained within the viewed LAect is drawn on the screen. The 
..,e's viewed lRect acts _ a temporary clip region. This mechanism is called 
focusing. ,.,." tTIWing in II fM11e/, the Generic Application focust'S each fJ8f1e before 
chiJnging "its on tile scr«'f1. 

Editing boxes follows the normal lisa model. As with other data, boxes must 
be selected to be operated upon. Among the editing operations we implement for 



boxes are: box moves, color changes, duplleate, and cut & paste. EditifI!J operations 
lire implemented in SliJsetp!nt se,nef1ts. 

BOX OBJECTS 
Box objects have certain attributes. These are included in the table below. 

Attributes of box objects 
ROdifUble 

color 
shape LRect size 

The color is one of five standard colors (white, gray, light gray, dark f7~, 
black). 

The sh6pe LRectdetermines both the location within the view space and the 
sizeof the box. [See the -ToolKif Reference Mat'llJ8I- for more def.ils on lRectsj 
The shape LRect can be offset" (this is how the box is moved within the view) .. but 
it's dimensions remain constant. 

A box's attributes are saved in its fields. This is indicated by the partial 
interface below. 

1lP£ 

TCOlor • (colorwu.tew colorltSrlY. colorlr •• colorasrll. col-ollllCk); 

(fields) 

shIpel.Rect; Ulect; 

color: TCOlor; 

As can be seen from the interface, box objects are instances of the class. TBox. 
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IMPLE~NT AT ION STRATEGY 
In this segment we create two boxes, and insert them into the view. The view 

maintains the boxes in an indexl ist Each created box is appended to the list. 
Initially, a box's color and shape LRect wi II not change. 

We have built UpOn the application code presented in the -Generic Application­
segment. 

We have created a ,new class, TBox. Boxes are instances of TBox. Within this 
class we have added the method {TBox.} Draw to enable each box to fk~ itself. Tile 
implementation for T/1DX is incllJdetf in the lfJI)eIIdix -co. S8mple for this 
Segment~ 

In addition to adding TBox. other application changes were made, most 
notably in the view.. The modifications are listed below: 
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New Classes 

[TIn] 

TIex • SUBClASS Of Teject 

{vlti.les} 

shlpel.lect: LRett; 

color: lCOlor; 

(CIeation} 

NETIC. {l .... } CREATE (object: Teject; itsNeap: THeIp); 

{Displer} 

PROCUIR (lb.) Dr.,; 
(11) {of TBox}; 

New I'1ethods (for existing classes) 
(TIIXYi.) 

PMCfOlltf (TBoXYiew.) InitlOXlist (itsNeap: 11Iee); 

{TBoxView.}lnitBoxLIst creates an index list. then appends two 
newly created boxes to the list. 

Changed f'1ethods 
(TIoxII1 .... ) 

PROCEIUE {TBoxVincbl.} IlankStationery; 

{TBoxWindow.)BlankStationery now creates the view and tells it 
to initialize its list of boxes. 

5-4 



theory of operation 

Because of the minimal user interface .. lBoxer operates quite simply. If 
initializes the view in BlankStationery .. then waits ootil the window updates to draw 
the boxes in the view. The flow of control is depicted below: 

TBoxWindow . Update 
TBoxView.OrIhl 

v TBox.Draw (for each box) 

APPENDING OB~CTS TO A LIST [optional] 
Appending objects to a list is fairly straightforward. Below, we show some 

sample Clascal code that appends boxes to a list. 

PMCEDURf lni t80xlist (tJoxlist: Tlist; i tsfIe., THe.); 

VM box: TIDx; 

IRII 

00; 

{W tialize 'the list Id tb no e11MntS} 

boxlist :. llist. Crute(llL. itsHelp. 0); 

box ::1 T8Dx. Crute(lIL. itsHelp),; {crute I box} 

boxList.lnsLast(box); {append the box to 1M list} 

box :1: lIox.CreIte(lJL. itslltlp); {crate IROthu ... } 

boxlist. JnsLast(lMlc); {append it to the list} 
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DRAWING OBJECTS FROM A LIST [optional]: 

The boxes in the view's list are drawn one at a time. A .Iist scanner is the 
best way to step through the objects in a I'st. The code segment below draws each 
box in the list, boxList. 

PAOCEUE or. (boxlist: llist); 
VAR bOX: lBox; 

R811 

fie; 

$; TListSc..-r; 

(create I list ~ for the list. boxList) 

s :. boxUst. Scener; 

{or .. each boX in the list} 

IItllE S. sean(box) DO 

HOW TO DRAW A BOX [optional] 
As was stated before, a box is an object wi th a shape LRect and a color. The 

shape LRect is the shape of the box. This reduces the problem of drawing a box to 
drawing an LAect. 

Drawing an LRect in the ToolKit is similar to drawing a Rect in QuickDraw. 
The main difference is that LRects have 32-bit coordinates" rather than the 16-bit 
coordinates of Rects. 

Drawing a shape is a two step process. First you fill the shape, then you 
frame it. The fill operation uses the ToolKit procedtre, FitlLRect. The frame 
operation uses the ToolKit procedure, FrameLRect. 

The FIliLRect procedtre is analogous to the QuickOraw procedure, FiliRect. 
Fill LRect takes two parameters - an LRect and a pattern. The pattern must be of 
the ToolKit type, LPattern. Fortooately, the ToolKit pre-defines the following 
color LPatterns: ' 

[lPltIIlitt. lPatlllCt.. lrltlrlY. lPltLtlrlY. lPltDldirlY J. 
To fill an LRect named myLRect with the color black, you would use the following 
procedure call: 

fU1LReet (tIyt.Aeet. l'ltBllCk) 
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The FramelRect procedlre is analogous to the QuickOraw procetU'e. FrameAect. 
FramelAect -takes just one parameter. the LRect. To frame the LRect myLRect. 
you would use the following call. 

fr ...... t (1WlAect) 
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Intro to Boxer Lab 

Purpose of the lab: 

To impleme~t a simple Boxer doctI'Tlent. 

What you we about to do: 

1) Read the section -Desired Application Behavior-. 
2) Scan the listings for the fCU" files in the s."ple application. These are 

included in the appendi~ -Code SImples for this $ewnent-. 
3) Copy the following files onto Y046' prefix volwne: 

U2Boxer. lEXT 

U2Boxer2. TEXT 

tt28oxer. TEXT 

P28oxer.TEXT 

4) Compile, install, and run the sample applicaticn 2Boxer. Use 42 as the" 
tool number. 

Try the following: 

a) Spl it the panel into p..-es. 
b) Scroll to the end of the ViNe 

5) Try one or both of the following changes: 

- display one grey box and one black box. 

- draw a box that is bigger than the view extent LRect. 

Desired application behavior: 

After a piece of stationery is torn off of the 2Boxer pad" the new document 
should display two boxes • shown in the attached screen shot. 

The boxes will have the following attributes: 
.. I.Alct celol 

·box # 1 [ (20,20) , (100, 100) ] Gray 
box #2 [ (200,100) , (300.130) ] Gray 

Note that the color is set to grill in the method {TBox.} CREATE. 
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Questions: 

1) Think about how you mi~t select I box and Indicate that it is selected. 
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9 Rug 1984 15:59:08 

42 
SLOT2CHANl 
; no as sembI er fil es 
$ 
; no building blocks. 
$ 
; no 1 inks 
$ 
y 
y 
n 
BoxNum2 

X2BDXER. TEXT Page 1 

~--------------------------"-------------------------------) 



9 Rug 1984 15: 56: 24 

PBOXER. TEXT for Boxer 
; Phrase fl1e for Boxer cl ass exaq::ll e 
1 
3 
2500 
$-~oot-tk/PABC 

; Apple building block phrase 'iles can be included here 

1000 
Boxer 

P2B0XER. TEXT 

; Other appl icatlon alerts can be Included here, numbered bet~een 1001 and 32000 

o 
1 
F Ue/Print 
Set Aside Everythlngl101 
Set As idel102 

Save & Put Auayl103 
Save & Continuel107 
Revert to Previous Versionl108 

Format for Printer ... 1104 
Print ... 1105 
Monitor the Printer ... 1106 

100 
Bu%%~ord$ 
Set Aside ~cumentll109 

o 

Page 1 



9 Rug. 1984 15:53:32 

PROGRAM M280xer; 

USES 
($U UOb ject ) UObj8ct. 

{SIFC 1 ibraryVerslon <. 20} 
{SO UFont}· UFont, 

{$tHOC} 

lSU QuickOr.", 
SU UOrau 
SU UABC 

{SU U280xer 

OuickOralol. 
UOralol. 
UABC. 

U2Boxer; 

CONST 

phraseVers ion. 1; 

BEGIN 

END. 

process ;. TBoxProcess. CREATE; 
process. Commence(phraseVersion); 
process. Run; 
process. Compl ete( TRUE); 

t-rzBDXER. TEX'I Page 1 

____ , ______ J 
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1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

1 --
2 --
3 -­. --
5 --
6 --
7 --
8 --
9 --

10 --
11 --
12 --
13 --
14 --
15 --
16 --
17 --
18 --
19 --
20 --
21 --
22 --
23 --
24 --
25 --
26 --
27 --
28 --
29 --
30 --
31 --
32 --
33 --
34 --
35 --
36 --
37 --
38 --
39 -­.0 --
41 -­
.2 --
43 --
44 -­
.5 --
46 --
47 --
48 --
49 --
50 --
51 --
52 --
53 --
54 --
55 --
56 --
57 --
58 --
59 --
60 --
61 --
62 --
63 --
64 -,.. 
65 --
66 --
67 --
68 --
69 --
70 --
71 --
72 --
73 --
74 --
75 --
76 --
77 --
78 --
79 --
80 --
81 --
82 --
83 --
84 --
85 --
86 --
87 --
88 --
89 --
90 --
91 --
I --2 --
3 --
4 --
5 --
6 -- A 7 0- A 
8 --
9 --

10 --
11 1-
12 -­
H --
14 -1 
15 --
16 -0 A 
17 --
18 --
19 -- A 

UN IT U28oxer; 

INTERFACE 

USES 
($U UObject] UObject. 

(SIFC 1 ibraryVers ion <- 201 
{$U UFont] OFont. 

(UNOC] 

f
$U Qu ickDra~] 
$U UOrau} 
$U UABC} 

QuickDraw. 
UOrau. 
UABC; 

CONST 

TYPE 

co) or1llhite • 1; 
co) orLtGray • 2; 
co) orGray • 3; 
colorOkGray • 4; 
col orBl ack • 5; 

TColor - colorWhite .. col orBlack; {color of a bOX] 

(New CI asses for this Appl1cat ion) 

TBox • SUBCLASS OF TObject 

{Variables} 
shapeLRect: 
color: 

LRect; 
TColor; 

(Craat ion/Oest ruct ion1 
FUNCT ION TBox. CREAtE( ob ject: TOb ject; it sHeap: THeap): TBox; 

(Dbpl ay} 
PROCEDURE TBox. Dra~; 
END; 

TBoxVie~ • SUBCLASS OF TView 

(Variabl es} 
boxList: TUst; 

(Creat ion/Oestruct 10n1 
FUNCTION TBoxView.tREATE(object: TObject; itsHeap: THeap; 1tsPanel: TPanel; itsExtent: LRect) 

: TBoxVieu; 

{D1sp] ay} 
PROCEDURE TBoxVie~.Orau: OVERRIDE; 
PROCEDURE TBoxVie~. InitBoxL!st( itsHeap: THeap): 

END; 

TBoxProcess • SUBCLASS OF TProcess 

(Creat 10n/Oest ruct ton} 
FUNCTION TBoxProcess. CREATE: TBoxProces$; 
FUNCTION TBoxProcess. Ne~OocManagenvolUftePrefix: TFilePath; openAsToo}: BOOLEAN) 

: TOocManager; OVERR IDE; 
END; 

TBoxDocManager - SUBCLASS OF TOocManager 

(Creat ion /Oest ruct ion) 
FUNCTION TBoxOocManager.CREATE(object: TObject; 1tsHeap: THeap; 1tsPathPrefix: TFilePath) 

: TBoxDocManager; 
FUNCTION TBoxOocManager. NewWindou(heap: THeap; wmgrID: TWindo~IO): TWindou; OVERRIDE; 
END; 

TBoxWlndou - SUBCLASS OF TWindou 

(Creation/Oestruct10n) 
FUNCT ION TBoxIll1nd~. CREATE( object: TObject; ltsHeap: THeap; itsbtmgrID: TlllindouID): TBoxlllindo~; 

(Oocument Cra.t ion} 
PROCEDURE TBoxIil1~. BlankStat lonery; OVERR JDE; 

END; 

It1PLEttENTAT ION 

{SI U28oxer2. text) 
(u&oxar2) 

ttETHOOS OF TBox; 

FUNeT ION TBox. CREATE( ob ject: TOb ject; itsHeap: THeap): TBox; 
BEGIN 

rSIFC nracelBP(ll); (SENDC) 
$ElF :- Ne~object(it$Heap. THJSCLASS); 
WITH SELF DO 

BEGIN 
shapeLRect :. zeroLRect; 
color : - colorGray; 
END; 

(SIFC nrace)EP; (SENDC) 
END; 

lTh Is dra~ a part lcular box) 
ft'ROCEDURE TBox. Ora",; 

~"'$"" 



21 Rug 1984 12:32:17 1T.2BOXER. TEXT 

2 20--
2 21 0- A 
2 22--
2 23--
2 24--
2 25--
2 26 1-
2 27--
2 28 2-
2 29--
2 30--
2 31--
2 32--
2 33--
2 34--
2 3S-2 
2 36--
2 37--
2 38--
2 39--
2 .0-1 
2 .1--
2 42 -0 A 
2 43--

VAR 1 Pat: LPattem; 
BEGIN 

[SIFC fTrace}BP(lO); {SENOC} 
PenNonlal: 

IF LRect IsVis ible( SELF. shapeLRect) THEN {th is box needs to be draun) 
BEGIN 

{Get. Quickdray pattern to represent the box's color} 
CASE SELF. color OF 

color1alhite: IPat : - IPatlalhlte; 
col o rt..t GrIY: 1 Pit . - I PatLtGray; 
colorGray: 1 Pat : - 1 Pat Gray; 
col o rOkGra y: I Pat : - I Pat OkGray; 
colorBlack: 1 Pat :. I PatBI ack; 
OTHERWISE IPat :- IPatWhite; (this case should not happen) 
END; 

(Fill the box with the pattern. and drau a frame around It) 
FllILRect(SELF. shapeLRect. IPat); . 
FrameLRect(SELF. ShapeLRect); 
END; 

(SIFt fTrace}EP; ($EHDC) 
END; 

2 44 -- END; 
2 45--
2 46--
2 47--
2 48--
2 49 -- METHODS OF TBoxVie~: 
2 50--
2 Sl -- A 
2 52--
2 S3 0- A 
2 54--
2 55--
2 56--
2 57--
2 S8--
2 S9--
2 60 -0 A 
2 61--
2 62--

FUNCT ION TBoxVleu. CREATE( ob ject: TOb ject; ltsHeap: THeap; lUPanel: TPanel; itsExtent: LRect) 
: TBoxVieu; 

BEGIN 

END; 

{SIFC flracelBP(ll}; {SENDC} 
IF object • NIL THEN 

object: - NeuObject( ltsHeap. THISCLASS); 
SELF: - TBoxVieu( itsPanel. NeuVieu(object. 1tsExtent~ TPrlntHanager. CREATE(NIL. itsHeap), 

stdHargins, TRUE»); 
(SIFC fl race] EP; {SENDC} 

2 63 -- {This dra~s the 1 ist of boxes) 
2 64 -- A PROCEDURE TBoxVley. Dray; 
2 65 -- VAR box: TBox; 
2 66 -- s: TL1stScanner; 
2 67 0- A BEGIN 
2 68 -- (SIFC flrace)BP(10); (SENOC) 
2 69 -- s :- SELF.boxList. Scanner; 
2 70 -- WHILE s. SCln(box) 00 
2 71 -- box. Dray' 
2 72 -- (SIFC flrace)EP; {SENDC} 
2 13 -0 A END; 
2 74--
2 75 -- A 
2 76--
2 77--
2 78 0- A 
2 79--
2 80--
2 81--
2 82--
2 83--
2 84--
2 85--
2 86--
2 87--
2 88--
2 89--
2 90--
2 91--
2 92--
2 93 -0 A 
2 94--

PROCEDURE TBoxView. InitBoxList( itsHeap: n-teap); 
VAR box: TBox; 

boxList: TList; 
BEGIN 

{SIFC flrace)BP(lO); {SENDC} 
boxList : - TL1st. CREATE(NIL. iUHeap. 0): 
SELF. boxList :- boxLlst; 

(create and append the first box) 
box:. TBox. CREATE{NIL, 1UHeap): 

($H-) SetLRect(box.shapeLRect, 20.20, 100, 100); ($H.] 
SELF. boxUst. InsLast(box): 

{create and append the second box} 
box:. TBox. CREATE(NIL. 1tsHeap}; 

($H-) SetLRect(box.shapeLRect, 200, 100. 300, 130); ($H.) 
SELF. boxList. InsLIst{ box); 
{SIFC fTrace}EP; {SENOC} 

ENO; 

2 95 -- END; 
2 96--
2 97--
2 98--
2 99--
2 100 -- HETHODS OF TBoxProcess; 
2 101--
2 102--
2 103 -- A 
2 104 0- A 
2 105--
2 106--
2 107--
2 108 -0 A 
2 109--
2 110--
2 111 -- A 
2 112 0- A 
2 113--
2 114--
2 115--
2 116 -0 A 
2 117--
2 118--
2 119--
2 120--
2 121--

EHD; 

FUNCTION TBoxProcess.CREATE: TBoxProce$s; 
BEGIN 

{SIFC fTracelBP(ll); {SENDC) 
SELF: - TBox~rocess(tProce$$. CREATE(NeyObject{mainHeap, THISCLASS), MalnHeap»: 
(SIFC flrace]EP; {SENDC} 

END; 

FUNCTION 
BEGIN 

TBoxProcess.NeyDocHanagenvolumePrefix: TFilePath: openAsTool: BOOLEAN): TDocHanager. 

END; 

(SIFe flrace}BP(ll); {SENDC} 
NeuDocHlnager :- TBoxDocHanager. CREATE(HIL, 
(SIFC fTrace}EP; {SENDC} 

_ inHeap, vol umePre fix); 

2 122 -- t1ETHODS OF TBoxOoct1anager; 
2 123--
2 124--
2 125 -- A 
2 126--
2 127 0- A 
2 128--
2 129--

FUNCTION TBoxDo~nager.CREA·E(object: TObject; ttsHeap: THeap; itsPathPrefix: TFilePath) 
: 'TBoxOocHanager; 

BEGIN 
{SIFC flracel8P(ll); (SENDC} 
IF object - klL THEN 

............. 
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2 130--
2 131--
2 132--
2 133 -0 A 
2 134--
2 135--
2 136 -- A 
2 137 0- A 
2 138--
2 139--
2 140--
2 141 -0 A 
2 142--
2 143--
2 144--
2 145--
2 146--
2 147--
2 148--
2 149--
2 150 -- A 
2 151--
2 152 0- A 
2 153--
2 154--
2 155--
2 156--
2 157--
2 158 -0 A 
2 159--
2 160--
2 161--
2 162 -- A 
2 163--
2 164--
2 165--
2 166--
2 167 0- A 
2 168--
2 169--
2 170--
2 171--
2 172--
2 173--
2 174--
2 175--
2 176--
2 177--
2 178 -0 A 
2 179--
2 180--
1 92--
1 93--

END; 

END; 

ob ject :. NeIoIOb jeC~ it sHeap. TH ISCLASS) ; 
SELF :. TBoxDocHanage TDocHanager. CREATE{ ob ject, itsHeap, ItsPathPref ix»; 
{SIFC nraee}EP; (SENOC 

FUNCTION TBoxOocHanager. NeuWindoy(heap: THeap; wngrID: TWindoyID): TWindou; 
BEGIN 

END; 

(SIFC nraeelBP(ll); (SENDCl 
NeuWlndou :. TBoxWindou. CRtATE(NIL. heap. YMgrID); 
(SIFC nraee)EP; {SENDC} 

METHODS OF TBoxWindou; 

END; 

END. 

FUNCT ION TBoxWindow. CREATE( object: TObject; UsHeap: THeap; itsllJmgrID: Tlllindou 10): TBoxW indou; 
CONST lsResizable. TRUE; 
BEGIN 

{SIFC nraeelBP(lO); (SENDC) 
IF object. NIL THEN 

object:. NewObjeet{ ltsHeap, THISCLASS); 
SELF:. TBoxW1ndow(TWind~. CREATE(objeet. ltsHeap. itsllJmgrID. isResizable»; 
{SIFC nrace)EP; (SENDe) 

END; 

PROCEDURE TBoxWlndou. BlankStationery; 
VAR vieulRect: LRect; 

panel: TPanel; 
box V ieu: TBoxV 1elol; 

BEGIN 
{SIFC nrace} BP(lO); {SENDC} 

{set the vielol extent LReet} 
SetLRect(vleuLReet,O.0.5000.3000); 
panel:. TPanel.CREATE(NJL. SELF. Heap. SELF 0 O. 

( aBar, aSc roll. aSpl it). t aBar. aSe roll, aSp} 1 t J) ; 

(lnlt ial lze the boxVielol) 
boxVleu:- TBoxVleu. CREATE(NIL, SELF. Heap. panel. vlewLRect}; 
boxVielJ. InltBoxUst( SELF. Heap); 
(SIFC nraee) EP; (SENDC) 

END; 

Cllpllllllau'e ..... 
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1. u2boxer. TEXT 
2. U2Boxer2. text 

64-( 1) 84-( 1) 

-B-
BJankStat10nery 84-~ 1~ 162-f ~l boxList 48 1 69 77-( 2) 80a ( 2) 81c ( 2) 81 ( 2) 86 ( 2) 91 ( 2) 

-c-
color 35- 1 13- 2 ~ ~ ~~ col orBJ aek 22- 1 27 1 
colorOkGray 21- 1 32 2 
colorGray 20- 1 13 2 31 ( 2) 
colorltGray 19- 1 30 2 
color1ilhite 18- 1 27 1 29{ ~~ CREATE 38- 1 51- 1 63 72f ~~ 81 ~ ~~ 6.~ 2~ 51-~ 2~ 57 ~ 2~ 80 ~ 2~ 84 ~ 2~ 89 2 103- 2 106 114 125- 131 2 139 2 150- 2 156 2 171 2 

175 2 

-0-
Draw 41-( 1} 55-( 1} 19-( 2) 64-( 2) 71 ( 2) 

-J-
JnitBoxUst 56-( 1) 75-( 2) 176 ( 2) 

-L-
LRect 34 ( 1) 163 ( 2) 

-N-
NewOoeHanager 64-f 1~ 111-~ ~~ 114a

[ 2~ NewWindow 74- 1 136- 139- 2 

-0-
openAsTool 64-( 1} 

-0-
QuiekOraw 12-( 1) 

-s-
shapeLReet 34 ( 1) 12-( 2) 25 ( 2) 38 ( 2) 39 ( 2) 85 ( 2) 90 ( 2) 

-T-
TBox 31- 1 38 1 

5.1
2
1 12~1 ~l 6S 121 76 f ~~ 84 ( 2) 89 ( 2) 

TBoxOoeHanager 69- 1 73 1 114 2 126 2 131 
TBoxProeess 60- 1 63 1 100- 2 103 2 106 2 
TBoxView 45- 1 52 1 49- 2 52 2 57 2 165 ~ ~~ 175 ( 2) 
TBoxlilindou 78- 1 81 1 139 2 147- 2 150 2 156 
Teolor 27- 1 35 1 
TOoeHanager 65 1 
TF 11 ePath 64 1 

69 1 111 ( 2) 131 ( 2) 

TList 48 1 77( 2) 80 ( 2) 
TObjeet 31 1 
TProcess 60 1 106 ( 2) 
TVieu 45 1 
TWindou 74 1 78 ( 1) 136 ( 2) 156 ( 2) 

-U-
U2Boxer 

1·1 il UABC 14-
UOrau 13· 
UFont 9-
UObject 6· 

-v-
vol umePref1x 64-( 1) 114 ( 2) 

_ •• End Xref: 37 Id· s 131 re fe rences [417000 bytes/4962 id's/42201 refs] 



[Segment 6] 

Selections & Highlighting in Boxer 

Purpose of this legment: 
\ "1) To Introduce the concept of selections. 
" 2) To describe how to highlight I box. 

How to use this segment: 
This segment deals with selections. It includes a tutorial and a lab. Please 

complete the tutorial before proceeding to the lab. 

You should start this segment after the -Intro to Boxer- segment. You should 
complete this segment before starting the -Box l'1oves- segment. 

In the previous segment you implemented drawing boxes in the view. The next 
stage is to select a box, then perform actions (changing its color, moving it, etc.) 
upon it. This segment covers how to select a box, and indicate that it is selected. 

INTRODUCTION TO SELECT"IONS 

" Making a change to a Lisa document., you typically operate upon a particular 
object (or objects) in the view. Since you select the object to be acted upon (by 
using the mouse or other means), it is known as the selected object 

A selection is a ToolKit object that keeps track of the selected object. All 
changes to a document are routed through selections. A selection verifies that a 
desired change is appropriate for Its selected object, before performing any 
operation. 

Selections in the ToolKit have the following structure: 
Tselection • SdlCLASS Of tCltject 

(fields) 

td.ndow: 
PIMl: 
view: 
kind: 
anchorLPt: 

TIIindcMI; (the I1ndoII in llhich It lIS AIde) 

TPInIl; (1M PIM1 in llhich it VIS Mde) 

1'ViIII; (1M vi-. (of the PIftIl) in llhich it ....... ) 
IItRER; (Idnd codes are defined by the application's ri.) 

LPoint; ('the pia lhere the lOUSe Ment doMn (ri.-relative)) 
currLPt: lIoint; (the pllCe the lOUSe as lISt UICked (vi ..... relltive» 
bcUdRect: LRect; {'the LRect ~ng 'the selection (deflUlt 1s tllgeLRect -
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In lRect with bcMmds: 0, 0, $3FFFFffF, $3ffFFFFF )} 

{other 1ntemal fieldS} 

A selection exists even if no object is selected. In that case, the selection is 
null. The selection's kind field, indicates whether the selection is null or not. A 
special ToolKit constant, nothingKind (equal to 0), indicates a null selection. 

The selection is either an instance or a descendant of TSelection. A- selection 
exists in each pane I of the document. 

The main role of the selection is to apply user actions such as mouse moves or 
. menu commands to the selected object (or DlJjects). 

SELECTION CONCEPTS 

There are four concepts essential to successful implementation of selections 
in your appl ications. These are: highl ighting, deselecti~ anchor LPoint., and free and 
replace. 

highl ighting 
A selected object is distinguished by highlighting it. A highlight is a visible 

mark on the object, indicating that it is selected. 
The selection's Highl ight method is used to both mark an object when it is 

selected, and to remove the mark when the object is no longer selected. Each 
subclass of TSelectionshould override the Highlig~t method. 

dese lection 
M object that is no longer selected is said to be deselected A selected box" 

for example, is deselected when one of the following occurs: 

1) a di fferent box is selected. 
(for example, the user clicks on another box) 

2) the user clicks where there is no box. 

anchor LPoint 

Users of Lisa applications typically -select objects by Clicking on them. For 
this reason., every selection has an anchor lPolnt. IAn lPolnt Is M8/0g0us to 8 
CluicklJraw Point /Jut with 32-/)it coordill8tesj The selection's anchor LPoint is 
used to save the view-relative location where the mouse went down. 
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free and replace 
Standard ToolKit behavior Is to replace the selection after each time a mouse 

press is detected in the view. This Is tricky, since so many ToolKit objects 
reference the selection. for this reason, selectiOns are replaced using a special 
method, F reedAndAeplacedBy. 

FreedAndReplacedBy replaces the selection while retaining Its original 
Clasca' handle. Thus., all references to the old selection object now point to the new 
one. 

UPDATE REGION 
Another concept important in our implementation is the update region. 

The update region is an area within the document's window that needs to be 
redrawn. My time we change the view, we may need to define an update region to 
modify the display. The update region is set by the window manager to be the 
visRgn when the window updates. When the window update completes., the update 
region is emptied, and the visRgn reverts to its previous state. 

M update region is more efficient to refresh than the whole window. Fewer 
bits need to be changed in the screen bit map. ft40difying a few tholJSantl extra bits 
after every change in the document can turn 8 respol1$ive tlPPlic8tiDII into., re81 dog. 

You have two options for updating the display. If the change is trivial, you 
can update the display in each pane directly. But, If the change affects parts of the 
document besides the selected object, you need to bui Id an update region. The 
mechanics of bui Iding an update region are covered in the next Boxer segment -
-Box Moves-. 
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PARTIAL INTERFACE OF TSELECTION 
The partial interface of TSelection is listed below: 

1Selection • $UBCWS . Of TObject 

{Iethods} 

(creation) 
'UleTIC. (TSelection.) CRfATE(object: T(I)ject; heap: THeap; itsYiew: TView; 

itskind: IllTf8ER; i tsAnchorLPt: tIoint}: TSelection; 

(replaces one selection with another) 
flllCTlON (TSelection.) freedAndReplaeedBy(selection: TSelection): TSelection; 

(Mf\llghts the current selection} 

PROCEIU\E (TSelection.) HiQhlight(highTr.mt: THi"Transit); DEfAULT; 

(deselects the selected OI)ject .. then 

repllees it with TView.IoSelection) 
PROCEIUU (Tselection.) DeSeleet; DEfAULT; 

(Cllled INn the MUSe Is pressed) 
PlUElUIE (Tselection.) tIousePress(AOUSeLPt: . LPolnt); DffAULT; 

{cilled .... the MUSe fIOYeS} 

PROCElUIE (Tselection.) ttousefIove (..ousellt= LPoint) ; DEfAUlT; 
(called when the MUSe is released) 

PROCEIUE {Tselection.) ttouseRelease; DEfNJlT; 

(Note.· IEFAll T indicates that the method is intended to IJe owrridden in $tJ/Jc/8$$I!$, 
/Jut some de(au/t behavior is implemenlPt/) 

HIGHLIGHTING 
In Boxer, the selected objects are boxes. Your application needs to supply a 

Highl ight method that marks a selected box. 
Although you need to tell the Generic Application how to highlight it 

determines when to highl ight. 
The Generic Application calls the current selection's Highlight method to 

highlight the selected object. This is done automatically during window updates 
when the update region is not empty. 
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Highlight methods typically mark the selected object in a reversible way. 
The same method is used to both paint handles on the selected bo~ and remove them 
when the box is deselected. 

To deselect yot.r application must call Highlight Itself. 
The ToolKit defines several special pen states for painting highlights 

reversibly. For boxes .. the two pen states we shall be concerned with are: 
hOffT oOn {makes highl ight marks appear} 
hOnToOff {makes highl ight marks disappear} 

A simple way to highlight a box Is to paint tiny rectangles at its corners. 
Those tiny rectangles are sometimes called handles. 

IMPLEMENTATION STRATEGY 
In this stage of Boxer we implement a particular kind of selection, a 

boxSelection. We define the class, TBoxSelection .. as a subclass of TSelection. 
The user is allowed to select one of two boxes in the view. As the partial 

interface below indicates, a special field, bo~ in the selection is used to keep track 
of the selected box. 

TIOxSelect1on • SlIICWS Of Tselection 

{fieldS} 

boX: TIox; {the selected boX# or III (1f none 1s selected)} . 

user interface 
Two boxes are drawn on the screen. Either box may be selected by the user. 
When the user cl icks on a box, it is highl ighted. Tiny handles appear at the 

corners of the box. Ivry previously selected box is deselected. The handles of that 
box disappear. 

When the user el leks where there is no bo~ none is highl ighted" but any 
previously selected box is still deselected. 

theory of operation 
The Generic Application initializes the document.. calling BlankStationery in the 
process. When initialization is complete, the Generic Application waits for the first 
user event. In the case of Boxer" that first event should be a mouse press. Once a 
mouse r~ess is detected, the following method calls are made: 
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pane. MouseTr ack 
view.MouseTrlck 

view .MousePress 

{TPane.} 
{Tlmage.} 
{Tlmage.} default method 

aelection.MousePren {TBoxSelection.} called by Tlmage.MousePress 

Your code resumes from here. 

1. Extract the mouse po~nt where the button went down. This is done 
in {TBoxSelection.JMousePress. 

2. Oeselect the previously selected box. 

3. Determine if the mouse point is inside of one your boxes. 
If yes then make that box the one currently selected, and proceed to 

step 4. 
If no then do nothing. 

After the mouse is released the Generic Application tells the window to update. The 
update is performed only if the update region is not empty. During the update the 
currently selected object is highlighted. When an update is performed this is the 
flow of control: 

window .Update {TWindow.} 

F or each pane, do 

pane .Refresh 
view.Draw 
seleetion.Highlight 

{TPane.} 
{TBoxView .} 

{TBoxSe leet ion.} 

In this stage of Boxer though, the change is trivial. The application highlights 
the selected box directly. 

4. Highlight the currently selected box. 

In your selection's Highlight code do the following: 

a. Set the QuickDraw pen to the appropriate pen state. 
b. If a box is selected, tell that box to paint its handles. 

At this point the Generic Appl ication resumes. The next mouse press event repeats 
the cycle from step 1. 

actual implementation 
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The actual implementation for 3Boxer is summarized below. The code for 
2Boxer is used as a base for the changes and additions described. 

New Constants 
boxSelectionK1nd • 1; 

If a box Is selected" we set the kind field to boxSelectionKind. 
If no box is selected., we set the field to nothingKind. 

New Classes 
(TloXSelection] 

TloxSelection • SUBCLASS Of TSelection 

(fields) 

boX: TIox; 

{Creltion} 

'lanOM {TIoxSeleetion.) CRfATf(object: Tm>ject; itsHeap: Tlteap; itsYiew: TView; 

1 tsKind: IlTf8ER; i tsAnchorLPt: LPoint) 
: TIoxSelection; 

{TBoxSelection.)CREATE creates a new boxSelection with the 
given kind and anchor LPoint. 

{TBoxSelection.}Highlight sets the highlight pen state. It then 
calls SELF.box.PaintHandles to highlight the selected box. 

PROCEDli'E (TBoxSeleetion.) tIousePress(MUSeLPt: lPoint); OVo.IO£; 

{TBoxSelection.)MousePress deselects any previously selected 
box; then calls SELF.view.BoxWlth to return the current 
selected box. The returned value is assigned to SELF • box. The 
kind field is set to boxSelectionKind if a box was selected. 

New Methods (for existing classes) 
(Tlnti.] 

'lIICTJOM {TDoxYiev.) IOXV1 tn(LPt: LPolnt): TIOX; 

{TBoxView.)BoxWith returns the box containing the LPoint where 
the mouse went down. If no box contains the mouse LPoint, then 
NIL is returned. 
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flllCTIC* {TBoxYietl.) IoSelection: TSelection; OVERRIDE; 

{TBoxView.)NoSelection returns a null boxSelection (with kind 
set to nothlngKlnd). 

(TIOX] 
PROC£IU\f (T1ox.) PlintHandles; 

{TBox.)PalntHandles paints a 6x4 (pixel) handle rectangle at each 
corner of the box's shape LRect. The highlight pen state is 
assumed to be proper Iy set. 

Chanaed Methods 
[TloxVindov] 

PROCEIUE (TBoxUindow.) BllnkStltionery; 

{TBoxWindow.}BlankStationery replaces the default selection 
with a null boxSelection. 

(Note.' The Implementation In 38oxer, the Boxer stage for this segment, differs 
from the ToolKit guidelines in one respect - the selection is never freed t1nd 
rep/aced. In the special case exhibited by this program DIlly one kind of selection, a 
IJoxSelection, ever exists.) 

HIGHLIGHTING IN MULTIPLE PANES 
Managing displays in multiple panes is a simple matter using the ToolKit. 

The code segment below uses the method {TPanel.}HighLlght to take care of 
highl ighting a box that may be displayed in several panes. 

PROCEDtME {T8oxSeleetion.} lIousePress« _ »; 
¥Aft panel: TPanel; 

lEalN 
{extract the pentl containina the selection} 

pal :- SELf.DlM1; 
(hif\ll",t the selection 1n every pane 1n the panel} 

panel.H1gh11",t(Sflf. hOffToGn); 
Ell); 

When your document's window has multiple panels call {TWindow.}Highlight instead. 
This calls {TPanel.}Hlghlight for each of its pa'lels. 

The Generic Application calls {TWindow.}HighlilJ/ll to turn down highlightlng 
when the window 1$ deactivated, and to ttrn I¥J highlighting when the window is 
reactivated. 
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Questions: -
1) What is the relationship between the selectionand the selected objecfl 

2) What is a null selection? 

How does an application indicate a null selection? 

3) What kind of selection does the Generic Application first install in your 
panel when initializing a document? 

What method should your application use to replace that selection with an 
Instance of TBoxSelectlon? 

4) When a document is initial ized the update region is set to inner Reet of 
the window to draw the initial view. When initialization is complete 
what is the update region set to? 

5) Diagram how a mouse press reaches the current selection. Start with the 
window. 

6) Since this stage of Boxer never alters the update region, is the currently 
selected object ever highl ighted during a window update? 

7) When does your application need to deselect? 

What method is called to deselect a box? 
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Selections Lab 

Purpose: 

To implement box selections. 

What you wi II do In the lab: 
You will compile and run 3Boxer, then optionally modify the source. The 

steps below describe what you should do: 

1) Copy the following files onto your prefix volume: 
U3Boxer.lEXT 
U3Boxer2.lEXT 
l13Boxer.TEXT 
P3Boxer.TEXT 

2) Compile, install, and run the sample application, 3Boxer. Use 43 as 
the tool runber. 

3) Scan the listings of the four files in the sample application. 'These 
are included in the appendi~ ·Code Smaples for this Segment'·. 

4) [OptiDnilI} The Lisa user interface recommends that applicathtfB' 
toggle the highlighting of the selected object when the mouse button 
is pressed with the SHIFT key down. If the selected object is 
already highlighted, it is deselected. Otherwise, the object is 
selected and highl ighted. 
The SHIFT/mouse press combination should not disturb the 
highlighting of previously selected items. The result is that several' 
objects may comprise the selection. 
In contrast, a normal mouse press (with the SHIFT kty up), mlA1' 
deselect all previously selected objects. This results in either a 
newly selected object or a null selection. 
The state of the shift key is supplied by the global ToolKit Boolan 
variable, clickState. fShlft. The variable Is true only If the s'hl"ft 
key was down when the mouse press was detected. 

Given the preceding information, implement the selection of 
multiple boxes. 

Things to look out for: 
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- Hi¢li¢tillfJ never gets tlTned IYI. 
Be sure you call the Highlight method of TBoxSelection to highl ight 
the newly selected object when a mouse press occurs. 

- Highlighting ~ gets hrned ofl. 

Check to see if you deselect the old selection. 

I+1Jen deactiViltillfJ the wilWw, highlightilJfl goes away. 
Make sure that the current selection, window.selectPanel.selection, 
references the selected object. 

I+1Jen t1Ctivating tile wilWw, highlighting mysteriOl6/y 1Jj:pe6rS. 

Check to see If you deselect the previously selected box. 

Highlighting gets ttrned 011 ill $(Jf11e /I8f1t!$, /Jut IIDt others" 

Make sure you deselect and highlight In all panes. 

Process aIJorts when you press the mot6e. 

Verify both that your kind field is set correctly, and that you are not 
trying to highl ight a ni I or otherwise inval id box. 
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45 
SLOT2CHANl 
; no assellltll If 'l1es 
$ 
;no building blocks 
$ 
; no links 
$ 
y 
y 
n 
BoxNum3 
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; PIOXER. TEXT for Boxer 
; Phrase '11 e for Boxer class elCaJlple 
1 
3 
2500 
s- -eooT - TKIPMC 

: Apple bul1 ding block phrase '11" can be incl uded hera 

1000 
Boxer 

P3B/JXER, !EXT 

: Other IIPPltc:at ion alerts can be incl uded here, nullbentd between 1001 .nct 32000 

o 
1 
$--SOOT-TKIP~FllelPrlnt 

2 
Page Layout 
Preview Actual Pagas-.Ol 
Preview Page Breaks-.02 
Don't Praview Pages-.03 

100 
Buzzwords 
Set As ida TDoc:ument t.,.09 

o 

.,.. ... ,$ ... 
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PROGRN1 tt3Boxer; 

USES 
{SU UObject } UObjKt. 

{SIFC 11bnryVen ion <. 201 
fSU UFont} , UFont, 

($tHOC) 

{
SU QulekDny 
SU UDny 
SU UA8C 

(SU U380xer 

OulckOny. 
UOnw, 
UA8C. 

USSoxer, 

CONST 

phrauVert 10n • 1: 

BEGIN 

END. 

proclss :. TBoxProclss. CREATE; 
process. Co_nce( ph nseV. n ton); 
process, Run; 
process. Complete(TRUE); 

foOBOXER. mer 
,. ".---:;,--'" . -
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1 1--
1 2 --
1 3 --
1 4 -­
I 5 --
1 6 --
I 7 --
1 8 -­
I 9 --
1 10--
1 11--
1 12-­
I 13--
1 14--
1 15--
1 16--
1 17--
1 18--
1 19--
1 20--
1 21--
1 22-­
I 23--
1 24-­
I 25-­
I 26--
1 27-­
I 28-­
I 29-­
I 30-­
I 31-­
I 32-­
I 33--
1 34--
1 35--
1 36-­
I 37--
1 38-­
I 39-­
I 40--
1 41-­
I 42--
1 43--
1 44--
1 45-­
I 46--
1 47--
1 48--
1 49--
1 50--
1 51--
1 52-­
I 53--
1 54--
1 55--
1 56-­
I 57-­
I 58-­
I 59-­
I 60-­
I 61-­
I 62-­
I 63--
1 64--
1 65-­
I 66-­
I 67-­
I 68--
1 69-­
I 70--
1 71-­
I 72-­
I 73--
1 74-­
I 75-­
I 76--
1 77-­
I 78-­
I 79-­
I 80-­
I 81-­
I 82--
1 83-­
I 84--
1 85-­
I 86--
1 87-­
I 88-­
I 89-­
I 90--
1 91-­
I 92--
1 93-­
I 94-­
I 95-­
I 96-­
I 97-­
I 98-­
I 99-­
I 100-­
I 101-­
I 102-­
I 103-­
I 104--
1 105-­
I 106-­
I 107-­
I 108-­
I 109-­
I 110--

UN IT U3Boxer; 

INTERFACE 

USES 
(t'.' UObject) UOb ject, 

{SIFC I ibraryVers Ion <. 20} 
($U UFont) UFont, 

(SEHDC) 

{
SU OulckDrau} 
$U UDrau) 
SU UABC} 

Qu1ckDrau, 
UOralol, 
UABC; 

CONST 

TYPE 

col orWh ite • 1; 
colon..tGray • 2; 
colorGray • 3; 
col orOkGray • 4; 
col orBl ack • 5; 

boxSelectionK1nd • 1; 

TColor. colorWhlte .. colorBlack; (color of a box) 

(Neu Classes for this Appl ication) 

TBox • SUBCLASS OF TObject 

(Variables) 
shapeLRect: LRect; 
color: TColor; 

(Creation!Destruction} 
FUNCT ION TBox. CREAtE( ob ject: TOb ject; 1 tsHeap: THeap): TBox; 

PROCEDURE TBox. PaintHandles; 

(Displ ay) 
PROCEDURE TBox.Orau; 
END; 

TBoxVieu • SUBCLASS OF TVlelol 

(Variabl es) 
boxList: TL ist; 

{Creat 10n/Oest I'Uct 10n) 
FUNCT ION TBoxVieu. CREATE( object: TOb ject; ltsHeap: THeap; itsPanel: TPanel; itsExtent: LRect) 

: TBoxVieu; 

FUNCTION {TBoxVieu. }BoxWith(LPt: LPoint): TBox; 

PROCEDURE TBoxVieu. Orau; OVERRIDE; 
PROCEDURE TBoxVielol. InitBoxList( itsHeap: THeap); 
FUNCTION TBoxVielol. NoSelection: TSel ect ion: OVERRIDE; 
PROCEDURE TBoxVieu. HousePress(mouseLPt: LPoint);OVERRIDE; 
END; 

TBoxSelectlon. SUBCLASS OF TSelection 

(Variables) 
box: TBox; 

{Creat1on/OestI'Uct10n} 
FUNCTION TBoxSelect ion. CREATE(object: TObject; ltsHeap: THeap; itsVieu: TVieu; 1tsKind: INTEGER; 

1tsAnchorLPt: LPo1nt): TBoxSelection; 

(Orauing - per pad) 
PROCEDURE TBoxSel ect ion. HighI1ght(highTransit: THighTrans1t); OVERRIDE; 

END; 

TBoxProcess • SUBCLASS OF TProcess 

{Creat ion/Dest I'Uct ion} 
FUNCTION (TBoxProcess. }CREATE: TBoxProcess; 
FONCT ION TBoxProcess. NeuOocHanager( vol u.Prefix: TF 11 ePath; openAsTool: BOOLEAN) 

: TDocHanager; OVERR IDE; 
END; 

TBoxOocHanager • SUBCLASS OF TDocHanager 

{Creat ionlDestruct ion} 
FlINCT ION TBoxOocHanager. CREATE( ob ject: TOb ject; 1 tsHeap: THeap; luPathPre fix: TF 11 ePat h) 

: TBoxDocHanager; 
FUNCT ION TBoxOocHanager. NeuW 1ndou( heap: THeap; IoIIIIQr 10: TW indou IO): Till indolol; OVERR IDE; 
END; 

TSoxlllindou • SUBCLASS OF TWindolol 

{Creat 1on/Dest ruct ion} 
FUNCTION TBoxlllindou. CREATE(object: TObject; itsHeap: Tj04"·;>; ltslllmgrIO: TlllindoIJID): TBoxWindolJ; 

{Document Creation} 
PROCEDURE TBoxWindolJ. BlankStationery; OVERRIDE; 
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1 Ill-­
I 112--
1 113--

END; 

I 114 -- IMPLEMENTATION 
1 115--
I 116 -- rSl U380xer2. text] 
2 1 -- {U38QXER2} 
2 2 --
2 3 -- ttETHODS OF TBox; 
2 4 --

U3B0XER. TEXT 

2 5 -- A 
2 6 0- A ,. 

FUNCT ION T80x. CREATE( object: TOb ject;ltsHeap: THeap): TBox; 
BEGIN 

2 7 --
2 8 --
2 9 --
2 10 1-
2 11--
2 12--
2 13-1 
2 14--
2 15 -0 A 
2 16--

{SIFe rTracelBP(ll); [SENDC} 
SELF :- NeuObject( ItsHeap. THISCLASS); 
WITH SELF DO 

BEGIN 
shapeLRect :. zeroLRect; 
color :. colorGray; 
END; 

{SIFC rTraee}EP; {SENDC] 
END; 

2 17 -- {This draus I particular bOX] 
2 18 -- A PROCEDURE TBox. Drau; 
2 19 -- VAR lPat: LPattem; 
2 20 0- A BEGIN 
2 21 -- {SIFC rTrace]8P(10); {SENOC) 
2 22 -- PenNonnal; 
2 23--
2 24--
2 25 1-
2 26--
2 27 2-
2 28--
2 29--
2 30--
2 31--
2 32--
2 33--
2 34-2 
2 35--
2 36--
2 37--
2 38--
2 39-1 
2 40--

IF LReetIsVisible(SELF. shapeLRect) THEN {this box needs to be draun} 
BEGIN 

2 41 -0 A 
2 42--
2 43--
2 44--
2 45 -- A 
2 46--
2 47--
2 48--
2 49--
2 50 -- 8 
2 51 0- B 
2 52--
2 53--
2 54 -0 B 
2 55--
2 56 0- A 
2 57--
2 58--
2 59--
2 60--
2 61--
2 62 1-
2 63--
2 64--
2 65--
2 66-1 
2 67--
2 68--
2 69--
2 70--
2 71 -0 A 
2 72--
2 73 -- END; 
2 74--
2 75--

{Get. Quiekdrau pattern to represent the box's color} 
CASE SELF. color OF 

color1ilhlte: lPat 
colorltGray: I Pat 
colorGray: 1 Pat 
colorDkGray: I Pat 
col orBl aek: I Pat 

:. 1 Patlllhite; 
:. 1 PatLtGray; 
.• 1 Pat Gray; 
: - 1 PatDkGray; 
:. 1 Pat B1 aek; 

OTHER~ISE IPat 
END; 

:. IPatlllhite; (this case should not happen) 

(Fill the box with the pattern. and draw a 
FillLRect(SELF. shapeLRect. IPat); 
FrameLRect(SELF. shapeLRect); 

frame around 1t) 

END; 
($IFC rTrace)EP; (SENDC) 

END; 

(This calls the DoToHandle Procedure once for each handle LReet; 
set up the pen pattern and mode before call ing) 

PROCEDURE TBox. PaintHandles; 
VAR hLRect, 

shapeLRect: LReet; 
dh, dv: LONGlNT; 

PROCEDURE HoveHandleAndPaint(hOffsel, vOffset: LONGINT); 
BEGIN 

END; 

OffsetLRect(hLRect. haffsel. vOffset); 
PaintLRect(hLRect); 

BEGIN 

END; 

{SIFC rTrace]BP(10); (SENDC] 
SetlRect(hlRect. -~. -2, 3, 2); 

shapeLRect :. SELF. shapeLRect; 
WITH shapeLRect DO 

BEGIN 
dh :. right - 1 eft; 
dv :. bot tom - top; 
MoveHandleAndPaint(left , top); 
END; 

HoveHandleAndPainlldh. 0); 
HoveHandleAndPaint O. dv)~ 
HoveHandleAndPaint -dh, OJ; 
{SIFC fTrace}EP; { NDCJ 

(drau top left handle) 

{
then top right) 
then bottom right) 
finally bottom left) 

user of this method must 

2 76 -- METHODS OF TBoxVieu; 
2 77--
2 78 -- A 
2 79--
2 80 0- A 
2 81--
2 82--
2 83--
2 84--
2 85--
2 86--
2 87 -0 A 
2 88--

FUNCTION TBoxV11N.CREATE(object: TObject; tt.sHeap: n.ap; ttsPanel: TPanel; ttsExtent: LRect} 
: TBoxV 1elol; 

BEGIN 

END; 

{SIFC fTracelBP(ll); (SENDe) 
IF object - NIL THtN 

object: - Ne..,Qbject( tt.sH.ap, THISCLASS); 
SELF:. T80xVle..,( itsPanei. NeuView( ob ject, ItsExtent\ TPrintManager. CREATE( N IL, ItsHeap). 

stciHarg 1ns, TRUE)); 
{$lFC rTrace)EP; (SENOC) 

2 89--
2 90--
2 91--
2 92--
2 93--

{Thts returns the box contalnl~ a certain point] 
A FUNCTION TBoxVie..,.BoxWlth(LPt: LP01nt): TBox; 

2 94 0- A 
2 95--
2 96--
2 97--
2 98--
2 99--
2 100--
2 101--
2 102 -0 A 
2 103--
2 104--

VAR box: TBox; 
s: TL1stScanner, 

BEGIN 
(SlFC fTracelBP(ll);{SENOC) 
boxlll1th : - N1L; 
s :- SELF. boxLlst. Scanner, 
... lLE s. Sean( box) DO 

IF LPtInLRect(LPt. box. shapeLRect) THEN 
boxWith :. box' 

{SIFC rTrace)EP; (SENDC) 
END; 

.... -. .... 

Page 2 

1 
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2 105 -- {This draws the list of boxes} 
2 106 -- A PROCEOURE TBoxVieu. Orau; 
2 107 -- VAR box: TBox; 
2 108 -- s: TL IstScanner, 
2 109 0- A BEGIN 
2 110 -- (SIFC fTrace)BP(10): {SENDC} 
2 111 -- s :. SELF. boxLlst. Scanner, 
2 112 -- WHILE s. Scan(box) DO 
2 113 -- box. Draw' 
2 114 -- {SIFC fTrace}EP; (SENDC) 
2 115 -0 A END; 
2 116--
2 117--
2 118 -- A 
2 119--
2 120--
2 121 0- A 
2 122--
2 123--

PROCEDURE TBoxVlew. InitBoxList (itsHeap: THeap); 
VAR box:· TBox; 

boxList: TUst; 
BEGIN 

(SIFC fTrace}BP(lO); (SENDC) 
boxList :. TList. CREATE( NIL. ltsHeap, 0); 
SELF.boxLlst :. boxLlst; 2 124--

2 125--
2 126--
2 127--

(craate and append the first bOX) 
box:. TBox. CREATE( NIL, ltsHeap); 

{$H-} SetLRect(box. shapeLRect. 20.20, 100. 100); {$H.} 
SELF. boxL1st. JnsLast(box); 

2 128--
2 129--
2 130--
2 131--
2 132--
2 133 -- . 
2 134--
2 135--
2 136 -0 A 
2 137--
2 138 -- A 
2 139 0- A 
2 140--
2 141-'-
2 142--
2 143 -0 A 
2 144--
2 145--
2 146--
2 147 -- A 
2 148--
2 149--
2 150--
2 151 0- A 
2 152--
2 153--
2 154--

{create and append the second bOX} 
box:. TBox. CREATE( NIL, ltsHeap): 

[$H-} SetLRect(box. shapeLRect. 200, 100, 300. 130); {$H.) 
SELF. boxL1st. InsLast(box); 

END; 
{SIFC fTrace}EP; (SENDC) 

FUNCTION TBoxVlew.NoSelectlon: TSelect1on; 
BEGIN 

(SIFC fTrace}BP(11); fSENDC) 
NoSelection :. TBox~election. CREATE(NIL. SELF. Heap. SELF, nothlngKind, zeroLPt); 
{SIFC fTrace)EP; {SENDC) 

END; 

{This PROCEDURE makes a new selection. when the user presses 
(This procedure 11 I ustrates the "standard" way of creat lng a 

PROCEDURE TBoxView. MousePress(mouseLPt: LPoint); 
VAR neuSel ect ion: TSel ect ion; 

panel: TPanel ; 
box: TBox; 

BEGIN 
(SIFC fTraCelBP( 11); {SENDC) 
panel :. SE F. panel; 
panel. Hlghl ight(sel f. panel. selection. hOntoOff); 

the mouse button} 
neu selection} 

{Turn off the old highl ighting} 

Page 3 

2 155--
2 156--
2 157--
2 158--

newSelection:. self. panel. selectlon.FreedAndReplaced8y(TBoxSelection. CREATE(NIL, SELF. heap, SELF. 
boxSel ect ionKind. 
mouseLPt) ) ; 

2 159--
2 160--
2 161--
2 162--
2 163--
2 164--
2 165--
2 166--
2 167--
2 168--
2 169--
2 170--
2 171--
2 172--
2 173--
2 174--
2 175--
2 176--
2 177 -0 A 
2 178--
2 179 -- END; 
2 180--
2 181--

sel f. panel. sel ect Ion :. neuSe 1 eet ion; 

newSel ect ion. currLPt :. mouseLPt; 

box :- sel f.BoxW1th(mouseLPt); {Find the box the user cl icked on) 
IF box - NIL THEN 

ne~Selection.kind:. nothingKind 
ELSE 

ne~SeJection.klnd:. boxSelect10nKlnd; 
TBoxSeleetion(ne~Select10n). box :- box; 

panel. Highl 19ht(ne~Selection. hOffToOn); {Turn on the highl ighting for the newly selected bOX} 

sel f. panel. sel ect Ion. HI r1<Changed; {AIlo~ the document to be saved so that any changes made} 
{can become permanent) 

(SIFC fTrace)EP; (SENOC) 
END; 

2 182 -- METHODS OF TBoxSelectlon; 
2 183--
2 184--
2 185 -- A 
2 186--
2 187 0- A 
2 188--
2 189--
2 190--
2 191--
2 192--
2 193--
2 194--
2 195 -0 A 
2 196--
2 197--
2 198 -- A 
2 199--
2 200 0- A 
2 201--
2 202--
2 203 1-
2 204--
2 205--
2 206--
2 207-1 
2 208--
2 209 -0 A 
2 210--

FUNCT ION T80xSel ect Ion. CREATE( ob ject: TOb ject; 1 tsHeap: THeap; it sV iew: TV 1eu; i tsK ind: INTEGER; 
itsAnchorLPt: LPoint): TBoxSelection; 

BEGIN 
(SIFC fTracelBP(ll): (SENDC) 
IF object • NIL THEN 

object:. Ne~Object( ItsHeap, THISCLASS); 
SELF:. TBoxSelection(tSelection. CREATE(objeet. itsHeap, itsVie~. itsKind. itsAnchorLPt»; 

SELF. box:. NIL: 
(SIFC rrrace}EP; (SENDC) 

END; 

{This dra~s the handles on the selected box} 
PROCEDURE TBoxSelection. Highl ight(highTranslt: 
VAR box: TBox; 
BEGIN 

(SIFC fTrace}BP(11); {SENDC} 
lF SELF. kind <> nothlngKind THEN 

BEGIN 
box :. SELF. box; 
thePad. SetPenToHighi 19ht(hlghTransit); 
box. PaintHandles; 
END; 

{SIFC fTrace}EP; {SENOC} 
END; 

TH ighTranslt); 

{set the drawing mode according to desired highl ighting} 
{dra~ the handles on the bOX} 

2 211 -- END; 
2 212--
2 213 
2 214 -- METHODS OF T80xP rocess; 
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2 215 --
2 216 -- A 
2 217 0- A 
2 218 --
2 219 --
2 220 --
2 221 -0 A 
2 222 --
2 223 --
2 224 -- A 
2 225 0- A 
2 226 --
2 227 --
2 228 --
2 229 -0 A 
2 230 --
2 231 --
2 232 --
2 233 --
2 234 --
2 235 --
2 236 --
2 237 -- A 
2 238 --
2 239 0- A 
2 240 --
2 241 --
2 242 --
2 243 --
2 244 --
2 245 -0 A 
2 246 --
2 247 --
2 248 -- A 
2 249 0- A 
2 250 --
2 251 --
2 252 --
2 253 -0 A 
2 254 --
2 255 --
2 256 --
2 257 --
2 258 --
2 259 --
2 260 --
2 261 -- A 
2 262'0- A 
2 263 --
2 264 --
2 265 --
2 266 --
2 267 --
2 268 -0 A 
2 269 --
2 270 -- A 
2 271 --
2 272 --
2 273 --
2 274 --
2 275 --
2 276 0- A 
2 277 --
2 278 --
2 279 --
2 280 --
2 281 --
2 282 --
2 283 --
2 284 --
2 285 -0 A 
2 286 --
2 287 --
2 288 
1 117 
1 118 --

END; 

FUNCTION TBoxProcess. CREATE: TBoxProcess; 
BEGIN 

END; 

{SIFC fTracelBP(11); fSENOC} 
~ELF :. TBox~roc.$$(fProce$s. CREATE(NeuObject(mainHeap. THISCLASS) ... inHeap»; 
{SIFe fTrlce}EP; {SENDC) 

FUNCTION TBoxProcess. NewOocManagenvolunePrefix: TFilePath; openAsTool: BOOLEAN): TOocHanager, 
BEGIN 

ENO; 

{SIFC fTrace}BP(11); (SENDC) 
NeuOocHanager:- TBoxDocHanager. CREATE(NIL . .alnHeap. volumePrefix); 
{SIFe fTrace)EP; {SENDC) 

METHODS OF TBoxDocHanager, 

END; 

FUNCTION TBoxDocHanager. CREATE( ob ject: TOb ject; itsHeap: THeap; ltsPathPref ix: Tf il ePath) 
: TBoxDocHanager; 

BEGIN 
{SIFCfTracelBP(ll);{SENDC} 
IF Object - NIL THEN 

object :- NeUObjeC~itsHeap, THISCLASS}; 
SELF: - TBoxOocManage TOocHanager. CREATE(object. ltsHeap. ltsPathPrefix»: 
(SIFe fTrace)EP; (SENDC 

END; 

FUNCTION TBoxOocHanager. NeuWindou(heap: THeap; umgrID: TWlndouID): TWindou; 
BEGIN 

{SIFC fTrace)BP{11): {SENDC} 
NeuWindou : - TBoxWindou. CRtATE{NIL, heap. wmgrlD); 

. {SIFC fTrace)EP; {SENDC) 
END; 

t1ETHODS OF TBoxWindou; 

END; 

END. 

FUNCTION TBoxlllindolol. CREATE(object: TObject; itsHeap: THeap; ,it slllmgr 10: TlllindoIolIO): TBoxWindou; 
BEGIN 

END; 

{SIFC fTracelBP(lO); (SENOC) 
IF object - NIL THEN 

object: - Neuo~ect{ itsHeap. THISCLASS): 
SELF: - TBoxlllindO\.l TWindou. CREATE(object, 1tsHeap, 1tsWmgrlO, TRUE»; 
{SIFe fTrace)EP; { NOC) 

PROCEDURE TBox~indou.BlankStationery; 
VAR v ielolLRect: LRect; 

panel: TPanel; 
boxV ieu: TBoxV ieu; 
aSel eet ion: TBoxSel eet ion; 

BEGIN 

END; 

{SIFC fTrace}BP(lO);(SENDC} 
pinel :- TPanel. CREAtE(NIL. SELF. Heap. SELF, 0, 0, [aSeroll, aSp11t], [aScroll. aSpI1t]); 

SetLRect(viewlRect, 0, O. 5000. 3000): 
boxVieu:- TBoxVieu.CREATE(NIL, SELF. Heap. panel. vielolLRect): 
boxVi.IoI. InitBoxList(SELF. Heap); 

{SIFC fTraee)EP; {SENOC) 

Page 4 
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1. u3boxer. TEXT 
2. U3Boxer2. text 

61-( 1) 63-( 1) 79-( 1) 88-( 1) 98-( 1) 109-( 1) 

-8-
BlankStationery 109- 1 270- 2 
box 72 1 92- 2 98 

II 
99 ! 

Il 
100 ! 2l 107-f ~~ 112 f ~~ 113 f 2~ 119-f ~~ 127-( 2~ 

128 2 129 2 132- 133 134 2 150- 164- 165 2 169 .. 169 2 
193- 2 199- 2 204- 204 206 2 

boxList 53 1 97 2 111 120- 123- 2 124.( 2} 124 ( 2) 129 ( 2) 134 ( 2) 
boxSeleetionKind 23- 1 157 2 168 
Boxlilith 59- 1 91- 2 164 

-c-
color 37- 1 12- 2 27 f 2~ col orBl ack 21- 1 27 1 32 2 
colorOkCray 20- 1 31 2 
colorCray 19- 1 12 2 30 ( 2) 
colorLtCray 18- 1 29 2 
co} orll.lhile 17- 1 27 1 28

1 il 
CREATE 40- 1 56- 1 75-

87 ~ ~} 96 { ~~ 106 ~ 1~ 5-f 2~ 78-f 2~ 84 f21 123 f 2~ 
127 2 132 2 141 156 185- 191 2 216- 2 219 2 227 2 237- 2 
243 2 251 2 261- 266 278 281 2 

-0-
DralJ 45-( 1) 61-( 1) 18-( 2) 106-( 2) 113 ( 2) 

-H-
heap 98-~ n 156 ~ ~~ 251 f ~~ High} ight 79- 154 171 198-( 2) 
highTrans it 79- 205 

-1-
InitBoxUst 62-( 1) l1S-( 2) 282 ( 2) 

-L-
LReet 36 ( 1) 47 ( 2) 271 ( 2) 

-M-
HousePress 64-( 1) 147-( 2) 

-H-
HelJDoeManager S8-~ i~ 224-! 2} 227-~ 21 NeI.lWindolJ 98- 248- 2 251- 2 
NoSelection 63- 13S- 2 141- 2 

-0-
openAsTool 88-( 1} 

-P-
PaintHandles 42-( 1) 45-( 2) 206 ( 2) 

-Q-
QuickDral.! 12-( 1) 

-s-
shapeLRect 36 f ~~ 11-f ~~ 24 ( 2) 37 ( 2) 38 ( 2) 47-( 2) 60.( 2) 60 ( 2) 61 ( 2) 99 ( 2) 

128 133 

-T-
TBox 33- 1 40 1 59 1 72 1 3-( 2) 5 ( 2) 91 ( 2) 92 ( 2) 107 ( 2) 119 ( 2) 

127 2 132 2 150 2 199 2 
TBoxDocHanager 93- 1 97 1 227 2 235- 2 238 12l 

243 ( 2) 
TBoxProcess 84- 1 87 1 214- 2 216 2 219 2 
TBoxSelection 69- 1 76 1 141 2 156 2 169 2 182-{ 21 186 t 2~ 191 ( 2) 274 ( 2) 
TBoxViel.! SO- l 57 1 76- 2 79 2 84 2 273 2 281 2 
TBoxWindo,,", 103- 1 106 1 251 2 259- 2 261 2 266 2 
TColor 27- 1 37 1 
TDocHanagar 89 1 93 1 224 ( 2) 243 ( 2) 
TF il ePath 88 1 
THeap 98 1 
TH1ghTransit 79 1 
TList 53 1 120 ( 2) 123 ( 2) 
TObject 33 1 
TProeess 84 1 219 f f~ TSelection 63 1 69 138 ( 2) 148 ( 2) 191 ( 2) 
TViel.! 50 1 
TlllindolJ 98 1 103 ( 1) 248 ( 2) 266 ( 2) 
Till indolJ 10 98 1 

-U-
U3Boxer 1

°1 11 
UABC 14-
UOralJ 13-
UFont 9-
UObject 6· 

-v-
vol umeP re f ix 88-( 1) 227 ( 2) 

-111-
Wlllgf 10 98-( 1) 251 ( 2) 

••• End Xref: 52 id' s 220 references [412624 bytes/4947 id's/41684 refs] 



[Segment 7] 

Moving Boxes 

Pwpose of this segment: 
1) To describe how to move a box across the view. 

2) To introduce the concept of invalidation. 

How to use this segment: 

This ;s the seventh segment of the self-paced introduction to the ToolKit. 
This segment immediately follows the -Selections- segment. The next segment 
after this is -Creating A Box-. 

This segment concerns moving (or ITS!J!Jing) existing boxes across the screen. 
It comprises a tutorial and a lab. 

So far you have been able to select and deselect one of a fixed runber of 
boxes in your document. That capability will be enhanced in this segment to include 
the ability to drag a box. IIIIIiJnn«t from one place to another. 

INTRODUCTION TO DRAGGING (moving an object) 

With the aid of the mouse, users ar~ able to drag objects within a window. 
This is very convenient way to organize items within a doc\ment. 

The dragging procedure we wi II study involves the following steps: 

1) Identify the selected box at the mouse down event. 

2) At each mouse move event: 
a) Determine the box's new position. 

b) Erase the box at its old position. 

c) Redraw the box at its new position. 
As you ca'l see cragging is actuaUy erasing and rem-awing. Ivt alternative procecb'e 
that we will not study erases on mouse down, redraws on mouse up# and XQA's twice 
at each mouse move. It is faster .. but less impressive. 

The Lisa user interface suggests a nice w1I:/ to implement box dragging using 
the m0\8e. The mechanism is similar, though not identical .. to that \aed by 

7-1 



LisaOraw" The procedtre is to move the box the distance that the mouse moves. If 
the mouse mrSOf'" is dragged past a panel border, the view scrolls so the user can 
move the boX fW'ther" 

MOUSE MOVE~NTS 
~ moves the-mouse so move our boxes. This section explains how mouse 

movements are detected and processed by the Generic Application. 
~e movements are detected only while the mouse button is down. Once 

the mouse button is depressed. it is the panel's job to track movements of the 
mouse. 

The panel translates mouse movements into mouse move events. Be, in 
mind that these are not events ill the strictest sense, since they tire not generated by 
the wli1abw m8f18ger. From the panel mouse move events flow to either the view 
or the selection. 

Although the panel detects very minute movements of the mouse" the first 
few movements are not translated into events .. The main reason for this is 
hysteresis. 

hysteresis 
"Behind cancer,. hysteresis is the runber two kiUer . in this coootry." - a 

quack. 

Hysteresis may sound bafL but it is really quite harmless .. Quite simply, 
hysteresis is the distance the mouse must move before dragging can begin.. It is a 
distance allowance for unsteady hands.. This user friendly feature allows all but the 
most inept users to jiggle the mouse with the button down without disturbing the 
view. 

Specifically, hysteresis is a set of two numbers. Each runber represents a 
distance in pixels. These distances are applied to movements of the mouse to 
determine whether the first mouse move has occurred. One distance is applied 
horizontally, the other is applied vertically. The ToolKit constants, below, indicate 
the default hysteresis values: 

stdl~resis • 9; {jiGDle IllCNlnCe MrizGntillY} 
stdWtySteres1s = 6; U1lDle IllONnCe ftrticalJ.y} 

If the mouse movement exceeds neither hysteresis value, horizontally or 
vertically" the mouse cursor coordinates reported are those of the original position 
(the selection's anchor LPoint) .. 

Now that you know about mouse moves., the next concept essential to dragging 
boxes is invtllid8tion. 

INVALIDATION 

1-2 



Invalidatioo 
(20000, 10000) 

: Sample t i :Ii! BoxView 
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[Viewed LRect] (DOD. _70) 

Pane t 
(0. 0 

(100, 1to) 



Invalidation lets you erase and redraw boxes, or other graphical objects, in a 
clean and simple way. Particularly important when erasing, invalidation lets you 
easi Iy restore the view obscured by the box. 

Changes such as moving a box aroood in the view make the window's Ctl"rent 
display invalid. All or part of the display may need to be redrawn to reflect the 
altered contents of t~ view. Specifically, what will be changed are those portions 
of the screen displaying the areas of the view that the application has declared 
invalid. 
(!Vote: Scrolling also invalidtltes tile tli$play, IJut it is taken care of wtomatical/y by 
the Generic ,4ppliCltion. See the section -Scrolling-lJelow for a more detailed 
e.>tpl8fJation.) 

Invalidation indicates the parts of the window~'that have become invalid 
because of a change in the view. Recall that the view is a Clascal object control I ing 
the data objects to be displayed. The boxView's boxlist field, for example, holds a 
list of boxes to be crawn. A box can be added to or removed from the list without 
immediately affecting the screen. 

As you may have guessed, invalidation is intimately related to the window 
update region .. 

from LRect to Rect . . 

Invalidation starts in the view, but ends in the window's update region. As 
the illustration: -Invalidation- shows, a 32-bit LRect in the view is invalidated by 
the appl ication. This might be a box's shape LRect, for instance. .' 

Next, for each pane in the view's panel the following occurs: 

The intersection of the invalid LRect with the pane's viewed LAect is 
tr anslated into a corresponding 16-bit Aect (in window coordinates). 
This invalid Aect is a piece of the screen area to be updated in the 
window. 

If not empty" that invalid Rect is added to the update region. Flecall 
that the _ate region is initially empty. It is set to empty after each 
window_teo 

Invalidation is complete when the last pane has added its invalid Rect to the 
update region. 

bui Idina the update regiOn 
The application builds tC) the update reolon by Invalidating one or more LRects 

in the view. As you recall from the previous segment, the update region is the area 
crawn into when the window updates the display .. 

The ToolKit method. {TPMeI.}lnvaILRect is used to invalidate an LRect in the 
view. The fr agrnented code belOYl i lIustr ates how this method is used: 

PROCfIUtf (TllySelection.) 1IouseIIove{ (MUSelIt: lPeint)}; {IIMS the .. the distlnCe 
that the __ his 1IMd} 

VIR bOX: lIox; 
panel: TPft1; 
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811 
Dox : I: SElf. Dox; {Jet the selected Dox} 

IIIMel :. RLf. PIMl; 

(invalidate the Old position of the box) 

pmel.lnMlLRect(box. sl\lpeLAect); 

(coapute the distfte the ROUSe his· NMd (code Old. ttecl) 

coapute new PGSi tion of tM box (code iii ttecI) 

offset the "'s sMpe LReet wrOPrilte!y (code GRittM) 

(invalidate the new DOSition of _. box) 

PlMl.lnvlllRect(boK.ShlpelRect); 
(. .. ) 

08; 

DETAILS Of THE WINDOW UPDATE 

Once the update region has been bui It the Window is updated. After a mouse 
move event" the update is immediate. 

. . . .. .. 

One of the most relevant feat ... es of the update for box moves is that the 
update area is erased before redt" awing occurs within it. This means that you only 
need to invalidate a moving box at its former position to erase it. To redraw" you 
simply invalidate the box at its new position. 

The detai Is of how the update works are I isted below. 

1. Install the update region as the visAgn; save the former visRgn. 
2. If the update region is empty, then restore the former visRgn" and 

return to process the next event. 
Otherwise, 

3. Prepare to hig,light if needed .. 

4. Erase the update region by filling it with white. 
5. Refresh the window frame (ordy parts within the update region). 
6. Tell its panels to refresh themselves, each of which: 

tells its visible panes to refresh thell.selws, each of which: 

I. Fr.nes itself, and focuses (fOCtlSillfl clips to the 
illtersectilJll of the pane's imer Reet with tile visRgn). 

b. Positions the view fr.ne properly within the pane. 

c. Has the view draw itself. (V~£iIW) 
d. Has the selection hi~light itself, if needed. 

(selection"HllJ/llilJ/lt) 
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e. Restores the former focus area (this rl!$tores the clip 
region to its former state). 

7. Restore the former visAgn, ~ return to process the next event. 

IMPLEMENTATION STRATEGY 
We modify the previous stage of Boxer, 3Boxer, to support dragging. The user 

interface ;s Stmmarized below. 

.-er interface 
Two boxes are displayed in the window. The Gserdepresses the mouse button 

to select a box. 

The user keeps the mouse button depressed to move the selected box. Once 
hysteresis is satisfied. each movement of the mouse oauses the selected box to be 
moved proportionately. 

The, user releases the mouse button when finished moving the box. The box 
remains at its final position. 

theory of OPeration 
The implementation of draggi'ng foliows the algorithm below: 
To move a box the application must do the following. 

1. \'Jhen the mouse button is pressed, set the selection anchor LPoint 
and ctl"rent LPoint (the etrrent lPoi"t is the ItlSt pltlCe the mouse 
1418$ tracked. Initially it is the same tIS the anchor lPoint) 
Determine the selected box. 

The Generic Application takes over here. \'/hen hysteresis has been satisfied" it sends 
a mouse move event to the selection according the following flow of control: 

pane. MouseTrack {TPane.} 
view .. MouseTrack {Tlmage .. } 

view .. MoweMoYe {Tlmage.} default method 

selection.lVIouaeMove {TBoxSttlection.} 

YCU" code is called from here . 

. 2. Extract the arrent mouse LPolnt. Compute the a1lOlnt the mouse 
has moved since the last mouse move event. This is done in 
{TBoxSelection.jMouseMove. 

3. If the mouse has moved. then do the following: 

I. Update the selection·s arrent LPoint. 
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b. Invalidate the box's old shape LAect (the erase phase). 
c. Offset the box's shape LRect by the movement of the mouse. 
d. Invalidate the box's new shape LRect. 

The GenertcApplication now updates the window. As long as the mouse is- down it 
continues to generate mouse move events. When the mouse button is released, the 
Generic Application makes the following calls: 

pane .. ~eTrack {TPane.} 

vi ew.MouseRe I ease {Tlmage.} default method 

selection .. t-1ouseAelease {TSelection .. } de/lllllt method 

The default action in {TSelection.~eRelease is to do nothing. YCU" code does 
not need to change that. 

actual Implementation 
The actual implementation for 4Boxer is summarized below. The code for 

3Boxer is used as base for the changes .. 

New Classes 

none 
New fVlethods (for existing classes) 

none 

Overr idden I'1ethods 
(lInSelecu.] 

PtIJCfLUt( (TIOXSelectiOft.) IIOUSeIIOW {(MUSel1t: lPOint)}; 

. {TBoxSelection.~ saves the mouse LPoint in 
SELF.currLPt, a field inherited from TSelectlon. Before it does 
that, though, it computes the difference between mouseLPt and 
SELF .currLPt. This is the amOlllt that the box's shape LRect 
wi II be offset. 

OFFSETTING A BOX 
Offsetting a box means offsetting its shape LAect. The line below uses the 

ToolKit procecUe, OffsetLRect, to offset a box by 30 pixels horizontally and 20 
pixels vertically .. 

VIR JGUl'IOX: TIox; 

($H-) 
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OffsetLJeet{Jour8ox. shIpeI Rect. 30. 20): 
.{$Itt} 

In 4Boxer the distance is computed as a point. This point is the difference 
between the mouse LPoint (mouseLPt) and the CW'rent LPoint (selection.currLPt). 
The ToolKit procecb"e. LPtMinusLPt, is used to compute the difference. 

PMCfIU( (T8oXSelection.) ..... ve{(MUSeLPt: lPOint)}; 

¥M clisUla: lI'Oint; 
( ... ) 

(the second lPOint is SUbUettH frOR the first to yield the ftfference • 
..net. is returned IS the third LPoint) 

l.P'tfti.IulPt(ROUSelPt. SElf. currllt. diffLPt); 
.~. ~ . 

The follOWing line now offsets the ~ yourBox. by the distance computed above. 

OffsetLRect(SElf.boX.ShlpelReCt. d1ffLPt.~. diff~.v); 

SCROLLING (Optional) 
If the cursor passes t~ panel boundary and the panel was created with the ability 

to scroll. then the Generic Application scrolls automatically before each calion your 
mouse move method. 

Questions: 
1) Does dragging occur while the mouse button is up or down? 

2) What is the difference between the selection's Clrrent LPoint and its 
anchor LPoint? 

3) Requiring that the mouse moves a minimt.m distance is known as 
-enforcing hysteresis·, \'/hile the mouse button is depressed. how often is 
hysteresis enforced? 

4) Why invalidate a box's shape LRect to erase it instead of erasing the box's 
shape LRect ~'rect'y? 

5) How many invalidations .e needed to move a box? 

What does the update region look like after that (those) invalidations? 

6) How is an inval id LRect converted to an inval id Rect? 
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Box tv10ve L~b 

Pwpose: 

To implement draooino a box. 

'NhS you ere ebot.t to do: 

You will compile and run 4Boxer, then optionally modify the source. This 
should be done in the following steps: 

1) Copy the rollowing files ont~ your prefix volume. 

4lBoxer .TEXT 
4Ll3oxer2. TEXT 
4I13oxer.TEXT 
4PBox er • TEXT 

2) Compile, install, and run the sample application, -4Boxer. Use 44 as 
the tool number. 

3) Scan the listings of the four files in the sample. application. These 
ere Included In the appendix, ·Code Samples for this Segment" ... 

4) {OptiOfll!tlj Extend the application you designed in step 4· of the 
"Selections" lab to suppcrt. dragging multiple boxes. 

Please review the "Selections" lab. 

Things to look c:U tfX': 

- Litt/e blllCk S'f/tII/Jres streitr'ft all Ot.'eI' the saeen. 

Remember to erese the box highlighting when erasing 8lYtI box. 

- Box can b6 moved only' a sIKrt distllnC8. 

Check whether you update selection.currLPt.. 

- Boxes multiply like rilblJiu. 

Check what you are actually invalidating. 
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9 Rug 1984 15:59:40 

23 
SLOT2CHANl 
;no assembler files 
$ 
; no bu i1 ding blocks 
$ 
; no 1 inks 
$ 
y 
y 
n 
BoxNum4 

X4BDXER. TEXT Page 1 

1 

---r--__ J 
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PBOXER, TEXT for Boxer 
; Phrase fll e for Boxer c:lass exa!llple 
1 
3 
2500 
$--eOOT-TK/PABC 

; Apple building block phrase files can be inc:luded here 

1000 
Boxer 

P4BOXER, TEXT 

Other appl ieation alerts can be included here, numbered betueen 1001 and 32000 

o 
1 
$--eOOT-TK/pABC-File/Print 

2 
Page Layout 
Previeu Actual Pages-401 
Previeu Page Breaks.402 
Don't Previeu Pages.403 

100 
Buzzuords 
Set Aside TDocumentT'l09 

o 

Page 1 



9 aug 1984 lS:S4:1S 

PROGRAM t14Boxer, 

USES 
{$UUOb.1ect } UObject, 

(SIFC 1 ibraryVerston <. 20) 
{SU UFont} (/Font, 

{stNOC) 

{
SU QuickOra", 
$I) UOrau 
SU UABC 

{SU U4Boxer 

QuickOrau, 
UOrau, 
UABC, 

U4Boxer; 

CONST 

phraseVers ion • 1; 

BEGIN 

END. 

process :. TBoxProcess. CREATE; 
process. Commence( phraseVers ion); 
process. Run; 
process, Complete{TRUE}; 

M4B0XER. !EXT Page 1 
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1 1--
1 2 --
1 3 --
1 4 --
1 5--
1 6 --
1 7 --
1 8 --
1 9 --
1 10--
1 11--
1 12--
1 13--
1 14--
1 15--
1 16--
1 17--
1 18--
1 19--
1 20--
1 21--
1 22--
1 23--
1 24--
1 25--
1 26--
1 27--
1 2B--
1 29--
1 30--
1 31--
1 32--
1 33--
1 34--
1 35--
1 36--
1 37--
1 38--
1 39--
1 40--
1 41--
1 42--
1 43--
1 44--
1 45--
1 46--
1 47--
1 48--
1 49--
1 50--
1 51--
1 S2--
1 53--
1 54--
1 55--
1 56--
1 57--
1 58--
1 59--
1 60--
1 61--
1 62-­
I 63--
1 64--
1 65--
1 66-­
I 67--
1 68--
1 69--
1 70--
1 71--
1 72--
1 73--
1 74--
1 75--
1 76--
1 77--
1 7B--
1 79--
1 80--
1 81--
1 82--
1 83--
1 84--
1 85--
1 86--
1 87--
1 88--
1 89--
1 90--
1 91--
1 92--
1 93--
1 94--
1 95--
1 96--
1 97--
1 9B--
1 99--
1 100--
1 101--
1 102--
1 103--
1 104--
1 105--
1 106--
1 107--
1 108--
1 109--
1 110--

UN IT U4Boxe r; 

INTERFACE 

USES 
($U UOb ject) UOb ject, 

(S!fC 1 ibraryVers 10n <. 20) 
{$U UFont) UFont, 

{$£NDC) 

f
SU OuickDrau) 
$U UDralJ} 
$U UABC) 

0u1ckDralJ, 
UDralJ, 
UABC; 

CONST 
colortllhite • 1; 
colorLtGray • 2; 
colorGray • 3; 
colorOkGray • 4; 
col orB} ack • S; 

boxSelect10nKind • 1; 

TYPE 

TColor. colorWhite .. colorBlack; (color of • box) 

{Neu CI asses for this Applicat ion) 

TBox • SUBCLASS OF TObject 

(Variables) 
shapeLRect: 
color: 

LRect; 
TColor; 

(Creation/Destruction) 
FUNCTION TBox. CREA"E(object: TObject; itsHeap: THeap): TBox; 

PROCEDURE TBox. PaintHandles; 
PROCEDURE TBox. Drau; 
END; 

TBoxVieu • SUBCLASS OF TVieu 

(Variabl es) 
boxList: TList; 

{Creation/Destruction) 
FUNCT ION TBoxVieu. CREATE( ob ject: TOb ject; UsHeap: THeap; itsPanel: TPanel; itsExtent: LRect) 

: TBoxVielJ; 

FUNCTION TBoxVieu. BoxWith(LPt: LPoint): TBox; 

PROCEDURE TBoxVieu.Drau: OVERRIDE; 
PROCEDURE TBoxVieu. InitBoxList( itsHeap: THeap): 
FUNCTION TBoxVieu. NoSelection: TSelection; OVERRIDE; 

END; 

TBoxSelection. SUBCLASS OF TSelection 

{Variabl es} 
box: TBox; 

{Creat ion/Dest ruct ion} 
FUNCT ION TBoxSei ect ion. CREATE( ob ject: TOb ject; itsHeap: THeap: itsVieu: TVieu; itsKind: INTEGER; 

itsAnchorLPt: LPoint): TBoxSelection; 

{Orau ing - per pad} 
PROCEDURE TSoxSe ection. Highl ight(highTransit: THighTransit); OVERRIDE; 

{Selection - per pad} . 
PROCEDURE TBoxSeJ ect ion. HousePress(mouseLPt: LPoint); OVERRIDE: 
PROCEDURE TBoxSelection. HouseHove(mouseLPt: LPoint); OVERRIDE; 

END; 

TBoxProcess • SUBCLASS OF TProcess 

{Creat ion/Dest Net ion} 
FUNCTION TBoxProcess. CREATE: TBoxProcess; 
FUNCT ION TBoxProcess. Nel.lOocHanager( vol UlllePrefix: TF 11 ePath; openAsTool: BOOLEAN) 

: TDocHanager; OVERR IDE; 
END; 

TBoxDocHanager • SUBCLASS OF TDocHanager 

{CreationlOestNction} 
FUNCTION TBoxOocHanager.CREATE(object: TObject; ItsHeap: THeap; itsPathPrefix: TFilePath) 

: TBoxOoeHanager; 
FUNCTION TBoxOocHanager. Nel.lUindou(heap: THeap; wmgrlO: TWindouID): TWindou; OVERRIDE; 
END; 

TBoxWindou • SUBCLASS OF TWindou 

(Variabl es) 

{Creation/Destructlon} 
FUNCT ION TBoxWlndou. CREATE( ob ject: TObJect; 1tsHeap: THe.p; ltslllmgrlD: TW indou 10) : TBoxW indou; 

{Document Creation} 
PROCEDURE TBoxWindou. BlankStationery; OVERRIDE; 
END; 
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1 111 --
1 112 --
1 113 --
2 1 --
2 2 --
2 3 --
2 4 --
2 5 -- A 
2 6 0- A 
2 7 --
2 8 --
2 9 --
2 10 1-
2 11 --
2 12 --
2 13 -1 
2 14 --
2 15 -0 A 
2 16 --
2 17 --
2 18 -- A 
2 19 --
2 20 0- A 
2 21 --
2 22 --
2 23 --
2 24 --
2 25 1-
2 26 --
2 27 2-
2 28 --
2 29 ~-
2 30 --
2 31 --
2 32 --
2 33 --
2 34 -2 
2 35 --
2 36 --
2 37 --
2 38 --
2 39 -1 
2 40 --
2 41 -0 A 
2 42 --
2 43 --
2 44 --
2 45 -- A 
2 46 --
2 47 --
2 48 --
2 49 --
2 50 -- B 
2 Sl 0- B 
2 S2 --
2 S3 --
2 54 -0 B 
2 S5 --
2 56 0- A 
2 57 --
2 58 --
2 S9 --
2 60 --
2 61 1-
2 62 --
2 63 --
2 64 --
2 65 -1 
2 66 --
2 67 --
2 68 --
2 69 --
2 70 -0 A 
2 71 --
2 72 --
2 73 --
2 74 --
2 75 --
2 76 --
2 77 -- A 
2 78 --
2 79 0- A 
2 80 --
2 81 --2 82 --
2 83 --
2 84 --
2 85 --
2 86 -0 A 
2 87 --
2 88 --2 89 --2 90 -- A 
2 91 --
2 92 --
2 93 0- A 
2 94 --
2 9S --
2 96 --
2 97 --
2 98 --
2 99 --
2 100 --
2 101 -0 A 
2 102 --
2 103 --
2 104 --
2 lOS -- A 
2 106 --
2 107 --

II1PLEHENTATION 

fSI U4Boxer2. text) 
[U4BOXER2) 

METHODS OF TBox; 

FUNCT ION TBox. CREATE( ob ject: TOb ject; 1 t sHeap: THeap): TBox; 
BEGIN 

(SIFC fTr.celBP(11); ($ENDC) 
SELF:. NeyObject( itsHeap, THISCLASS); 
!!lITH SELF DO 

BEGIN 
shapeLRect :. zeroLRect; 
color :. coloI'Gr.y; 
END; 

[SIFC fTr.ce)EP; {SENDC} 
END; 

{This draus a particular bOX) 
PROCEDURE TBox. Drau; 

END; 

VAR 1 Pat: LPattem; 
BEGIN 

(SIFC fTr.ce)BP(10); {SENDC} 
PenNormal; 

IF LRectlsVisible(SELF. shapeLRect) THEN {this box needs to be drayn) 
BEGIN 

{Get a Quickdray pattern to represent the box's color) 
CASE SELF. color OF 

color1llhite: IPat :. IPatWhite; 
colorLtGray: 1 Pat :. 1 PatLtGray; 
coloI'Gray: J Pat :. 1 Pat Gray; 
col o~kGray: 1 Pat :. 1 PatDkGray; 
colorBlack: 1 Pat :. 1 PatBI Ick; 
OTHERWISE IPat :. IPatWhite; (this case should not happen) 
ENO; 

{Fill the box u1th the pattern, and drau I frame around it) 
FilILRect(SELF. shapeLRect, IPlt); 
FrameLRect(SELF. shapeLReet); 
END; 

{SIFC fTrace)EP; {$ENOC} 
END; 

{This calls the DoToHandle Procedure once for each handle LRect; user of this method must 
set up the pen pattern and mode before call ing) 

PROCEDURE TBox.Pa1ntHandles; 
VAR hLRect, 

shap.LRect: LRect; 
dh, dv: LONG INT; 

PROCEDURE MeveHandleAndPaint(hOffset, vOffset: LONGINT); 
BEGIN 

END; 

OffsetLRect(hLRect, hOrfset, vorrset); 
PalntLRect(hLRect); 

BEGIN 

END; 

(SIFC fTrace)BP(10);{SENDC) 
$etLRect(hLRect, -3, -2, 3, 2); 
shapeLRect :- SELF. shapeLRect; 
!!11TH shapeLRect DO 

BEGIN 
dh : - right - I eft; 
dv:- bottom - top; 
MeveHandi eAndPa int(l eft, top); 
END; 

HoveHandi eAndPainlldh, 0) ; 
HoveHandleAndPaint 0, dv)~ 
HoveHandleAndPl int -dt\ OJ; 
{SIFC fTrace}EP; { NOCj 

{drau top 1 eft handl e} 

{
then top right) 
then bottom right} 
finally bottom left} 

METHODS OF TBoxVieu; 

FUNCTION TBoxVieu. CREATE(object: TObject; itsHeap: THeap; itsPanel: TPanel; itsExtent: LRect) 
: TBoxVieu; 

BEGIN 
{SIFC fTracelBP(11); (SENDC) 
lF object - NIL THEN 

object :- NeYDbject( itsHeap, THISCLASS); 
SELF:. TBoxVleu( IUPanel. NeuVlelool(object, itsExtent, TPrintHanager. CREATE(NIL, 1tsHeap), 

stdMarg ins, TRUE»; 

END; 
{SIFC fTrace}EP; (SENOC) 

{ThiS returns the box containing a certain point) 
FUNCTION TBoxVieu. BoxWith(LPt: LPoint): TBox; 
VAR box: TBox; 

s: TL 1st Scanner; 
BEGIN 

{SIFe fTracelBP(11); (SENOC) 
boxWith : - NlL; 
s :- SELF. boxLlst. Scanner; 
MHlLE s. Scan(box) DO 

IF LPtlnLRect(LPt, box.shapeLReet) THEN 
boxll/ith :. box' 

{SIFC fTrace}EP; ($ENOC) 
END; 

(ThiS drays the 1 ist of boxes) 
PROCEDURE TBoxV lew. Draw; 
VAR box: TBox; 

s: TL 1st Scanner; 

__ GA" ... 
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2 108 0- A 
2 109 --
2 110 --
2 111 --
2 112 --
2 113 --
2 114 -0 A 
2 115 --
2 116 --
2 117 -- A 
2 118 --
2 119 --
2 120 0- A 
2 121 --
2 122 --
2 123 --
2 124 --
2 125 --
2 126 --
2 127 --
2 128 --
2 129 --
2 130 --
2 131 --
2 132 --
2 133 --
2 134 --
2 135 -0 A 
2 136 --
:2 137 --
2 138 -- A 
2 139 0- A 
2 140 --
2 141 --
2 142 --
2 143 -0 A 
2 144 --
2 1115 --
2 146 --
2 147 --
2 148 --
2 149 --
2 150 --
2 151 -- A 
2 152 --
2 153 0- A 
2 154 --
2 155 --
2 156 --
2 157 --
2 158 --
2 159 --
2 160 --
2 161 -0 A 
2 162 --
2 163 --
2 164 --
2 165 -- A 
2 166 0- A 
2 167 --
2 168 --
2 169 1-
2 170 --
2 171 --
2 172 -1 
2 173 --
2 174 -0 A 
2 175 --
2 176 --
2 177 --
2 178 -,.. 
2 179 --
2 180 -- A 
2 181 --
2 182 --
2 183 --
2 184 --
2 185 0- A 
2 186 --
2 187 --
2 188 1-
2 189 --
2 190 --
2 191 -1 
2 192 --
2 193 --
2 194 --
2 195 --
2 196 --
2 197 --
2 198 --
2 199 --
2 200 --
2 201 --
2 202 ,..-
2 203 --
2 204 --
2 205 --
2 206 --
2 207 --
2 208 --
2 209 -0 A 
2 210 --
2 211 --
2 212 --
2 213 -- A 
2 214 --
2 215 --
2 216 --
2 217 -- B 

BEGIN 
{SIFC nnce} BP( 10): {SENDC} 
s : - SELF.boxlist. Scanner, 
Wi ILE s. Scan( bOX) DO 

box. On",' 
{SIFC fTnce)EP; {SENDC} 

END; 

PROCEDURE TBoxVie",. InitBoxUst (itsHeap: THeap); 
VAR box: TBox; 

boxUst: TUst; 
BEGIN 

(SIFC fTnce}BP(10); (SENOC) 
boxList : - TList. CREATE( NIL, ItsHeap, 0); 
SELF. boxLlst : - boxList; 

(create and append the first box] 
box: - TBox. CREATE( NIL, ItsHeap); 

(SH-] SetLRect(box. shapeLRect, 20,20, 100, 100); ($H.) 
SELF. boxList. InsLast( box); 

{create and append the. second bOX} 
box :. TBox. CREATE( NIL, 1 t sHeap); 

(SH-] SetLRect(box. shapeLRect, 200, 100, 300, 130); {$H+) 
SELF. boxL 1st. InsLast( box); 
{SIFC fTnce}EP; (SENDC) 

END; 

END; 

FUNCTION TBoxVle"'.NoSelect1on: TSelectlon; 
BEGIN 

(SIFC fTnce)BP(ll); fSENDC} 
NoSalectlon : - TBoxSelection. CREATE(NIL, SELF. Heap, SELF, nothingKind, zeroLPt); 
(SIFC fTnce)EP; (SENDC) 

END; 

METHODS OF TBoxSelection; 

FUNCTION TBoxSelection.CREATE(object: TObject; itsHeap: THeap; it sVie",: TV!eu; itsKind: INTEGER; 
1tsAnchorLPt: LPoint): TBoxSelection; 

BEGIN 
£S IFC fT race} BP( 11); {SENOC} 
IF object - NIL THEN 

object: - NeuObject( itsHeap, THISClASS); 
SELF:- TBoxSelection(TSelection.CREATE(object, 1tsHeap, itsVieu, itsKind, itsAnchorLPt»; 

SELF. box:. NIL; 
{SIFC fTnce)EP; {SENDC} 

END; 

(This draus the handles on the selected bOX) 
~ROCEDURE TBoxSelection. Highl ight(highTransit: THighTransit); 
BEGIN 

(SIFC fTnce)BP(ll); {SENOC) 
IF SELF. kind <) nothingKind THEN 

BEGIN 
thePad. SetPenToH1ghl ight(highTransit); {set the dra",ing ~de according to desired highl ighting} 
SELF. box. Pa1ntHandl.s; (dra~ the handles on the box) 
END; 

{SIFC fTnce)EP; {SENDC} 
END; 

{
This is another way to .. ke a neu selection, when the user presses the mouse button) 
Just keep the old selection object and replace its data fields uith neu values. This Isn't the) 
standard paradigm for creating neu selection objects, but it certainly uorks (at least 1n this case).} 
PROCEDURE TBoxSelect1on,HousePress(MOuseLPt: LPo1nt); 
VAR boxVieu: TBoxVieu; 

aSelectton: TSelection; 
panel: TPanel ; 
box: TBox; 

BEGIN 
(SIFC fTrace)BP(ll);{SENDC) 

WITH SELF 00 
BEGIN 
anchorLPt : - lIOuseLPt; 
currLPt : - lIOUSeLPt; 
END; 

box V ieu :. TBoxV ie'-l( SELF. v teu) ; 
panel : - SELF. panel; 
panel. Htghl ight(SELF, hOntoOff); 

box: - boxVie~. BoxWith(MOuseLPt); 
IF box - NIL THEN 

SELF. kind:- nothlngKind 
ELSE 

SELF, kind :- boxSelectionKlnd; 
SELF. box : - box; 

panel. Highl 19ht(SELF, hOffToOn); 

{Turn off the old highl ighting) 

(Find the box the user c11cked on) 

(Turn on the highl ight1ng for the ne",ly selected bOX) 

sel f. l1arkChanged; {AIIou the document to be saved so that any changes made can become permanent} 

{SIFC fTrace)EP; {SEHDe} 
END; 

(This 1s called uhen the user moves the MOuse after pressing the button) 
PROCEDURE TBoxSelectton.l1ousel1ove(mouseLPt: LPoint); 
VAR diffLPt: LPoint; 

shapeLRect: LRect; 

PROCEDURE InvalTheBox( 1nvalRect: LRect); 
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2 218 0- B 
2 219 --
2 220 --
2 221 --
2 222 --
2 223 -0 B 
2 224 --
2 225 0- A 
2 226 --
2 227 --
2 228 1-
2 229 --
2 230 --
2 231 --
2 232 --
2 233 --
2 234 2-
2 235 --
2 236 --
2 237 --
2 238 --
2 239 --
2 240 --
2 241 --
2 242 --
2 243 --
2 244 -2 
2 245 -1 
2 246 --
2 247 -0 A 
2 248 --
2 249 --
2 250 --
2 251 --
2 252 --
2 253 --
2 254 --
2 255 -- A 
2 256 0- A 
2 257 --
2 258 --
2 259 --
2 260 -0 A 
2 261 --
2 262 --
2 263 -- A 
2 264 0- A 
2 265 --
2 266 --
2 267 --
2 268 -0 A 
2 269 --
2 270 --
2 271 --
2 272 --
2 273 --
2 274 --
2 275 --
2 276 -- A 
2 277 --
2 278 0- A 
2 279 --
2 280 --
2 281 --
2 282 --
2 283 --
2 284 -0 A 
2 285 --
2 286 --
2 287 -- A 
2 288 0- A 
2 289 --
2 290 --
2 291 --
2 292 -0 A 
2 293 --
2 294 --
2 295 --
2 296 --
2 297 --
2 298 --
2 299 --
2 300 -- A 
2 301 0- A 
2 302 --
2 303 --
2 304 --
2 305 --
2 306 --
2 307 -0 A 
2 308 --
2 309 --
2 310 --
2 311 -- A 
2 312 --
2 313 --
2 314' --
2 315 --
2 316 --
:2 317 0- A 
2 318 --
2 319 --
2 320 --
2 321 --
:2 322 --
2 323 --
2 324 --
2 325 --
2 326 -0 A 
2 327 --

END; 

BEGIN 
(SIFC flraee)BP(11); fSENOC) 

InsetLReet( 1nval Aect, -3, -2); 
SELF. panel. Inval LReet ( inval Reet) ; 

(SIFC flraee)EP; {SENOC} 
tNO; 

BEGIN 
(SIFC flraee}BP(l1); (SENOC) 

IF SELF. kind <> nothingKind THEN 
ElEGIN 

{need to expand the invaI idation rectangle to invalidate J 
{highl ighting a, Yell as box) 

(Hou far did .ouse move?l 
LPtH1nusLPt(MOuseLPt, SELF.currL~t, d1ffLPt); 

{Move it if delta is nonzerol 
IF NOT Equal LPt(diffLPt, zeroLPt) THEN 

BEGIN 
SELF. currLPt :- .ouseLPt; 

ShapeLReet :- SELF. box. shapeLRect; 
rCompute old and neu positions 

Invar TheBox~ shapeLRect); 
OffsetLReet shapeLReet~ di ffLPt. h, 
InvalTheBox shapeLRect}; 

SELF. box. shapeLRect :- shapeLRect; 
END 

END; 
{SIFC flrace}EP; (SENOC) 

ENO; 

of bOX) 

dlffLPt. v); 

METHODS OF TBoxProcess; 

END; 

FUNCTION TBoxProcess. CREATE: TBoxProcess; 
BEGIN 

ENO; 

{SIFC fTraee)BP(11); (SENOC) 
SELF :- TBox~rocess(tProcess. CREATE(NeuObject(mainHeap, THISCLASS), malnHeap)}; 
(SIFC flrace}EP; {SENOC) 

FUNCTION TBoxProcess. NeuOocManagenvolumePrefix; TFilePath; openAsTool: BOOLEAN): TDocHanage~ 
BEGIN 

END; 

{SIFC flraee)BP{11); (SENOC) 
NeuOocManager :- T~oxDocHanager.CREATE(NIL, .. inHeap, volumePrefix); 
(SIFC fl race) EP; {SENDC} 

METHODS OF TBoxDocHanage~ 

END; 

FUNCTION TBoxDocHanager.CREATE(object: TObjeet; itsHeap: THeap; itsPathPrefix: TF 11 ePath) 
: TaoxOocManage~ 

BEGIN 

END; 

(SIFC fTrace)BP(ll); (SENOC) 
lF object. NIL THEN 

object :- NeUObjeenitsHeap, THISCLASS); 
SELF: - TBoxDocHanage TOocHanager. CREATE(object, 1tsHeap, ItsPathPrefix»; 
{SIFC fTr.ce}EP; (SENDC 

FUNCTION TBoxDocManager. NeuWindou(hlap: THeap; u.grID: TWlndouIO): TWindou; 
BEGIN 

END; 

{SIFC fTrace)BP(11); (SENOC) 
~u~indou :. TBoxWindou. CREATE(NIL. heap, wmgrID); 
(SIFC flrace)EP; {SENDC} 

METHODS OF TBoxWindou; 

FUNCT ION TBoxWindou. CREATE( ob jeet: TObject; itsHeap: THeap; itsWmgrID: TlllindouID): TBoxlilindou; 
BEGIN 

END; 

(SIFC flrace)BP(lO); (SENOC) 
lF object • NIL THEN 

object :- NeuObject( itsHeap. THISCLASS); 
SELF; - TBoxlllindou(TlIIindou. CREATE(object, itsHeap, ItsldmgrID, TRUE»; 
{SIFC flr.ce}EP; (SENDC) 

PROCEDURE TBoxllllndou.BlankStationery; 
\1M vlelJLRect: LRect; 

panel: TPanel; 
boxV leu; TBoxV ieu; 
aSeI ect ton; TBoxSelectlo~ 

BEGIN 

END; 

(SIFC fTr.ce)BP(lO); {SENDC) 
panel : - TPanel. CREAtE{ NIL, SELF. Heap, SELF, 0, 0, [aScroll, aSplit]. [aScroll, aSplit]); 

SetLRect(vleuLRect, 0, 0, SOOO, 3000); 
boxVieu:- TBoxVieu. CREATE{NIL, SELF. Heap, panel, vieuLRect); 
boxVteu. InltBoxL1$t(SELF. Heap); 

{SIFC fTr.ce)EP; (SENOC) ~ 
~------------------------------------------------------~------------' 

~-, ..... 
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2 328 -- END; 
2 329--
1 1l4--
1 115 -- END. 
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1. u4boxer. TEXT 
2. U4Boxer2. text 

-B-
BlankStat lonery 107- 1 311- 2 
box 65 1 91- 2 

97 1 
11 

98 1 21 99 f ~~ lO6-f ~~ 111 f ~~ 112f ~~ 118-~ ~~ 126-i 2~ 
l.Z7 2 128 2 131- 132 2 133 159- 171 184- 197. 198 2 
202- 2 202 2 237 243 2 

boxLlst 48 1 96 2 110 119- 2 122a ( 2) 123-( 2) 123 ( 2) 128 ( 2) 133 ( 2) 
boxSelectionK1nd 23- 1 201 2 

. BoxWith 54- 1 go- 2 197 ( 2) 

-c-
color 35- 1 12- 2 27 ~ 2~ col orBl ack 21- 1 27 1 32 2 
colorOkGray 20- 1 31 2 
colorGray 19- 1 12 2 30 ( 2) 
col ort. t Gray lS- 1 29 2 
coloTlllhlte 17- 1 27 1 20

1 i1 
CREATE 38- 1 51- 1 6S- 83 { ~~ 92 ~ ~~ 104 f II S-t 2~ 77-f 2~ 83 f 2l 122 ~ 2~ 126 2 131 2 141 151- 157 255- 2 25S 2 266 2 276- 2 282 2 

290 2 300- 2 305 319 322 

-0-
Draw 41-( 1) 56-( 1) 18-( 2) 105-( 2) 112 ( 2) 

-H-
Highl ight 72-( 1) 165-( 2) 195 ( 2) 204 { 2) 

-J-
InltBoxList 57-( 1) 117-( 2) 323 ( 2) 

-L-
LRect 34 ( 1) 47 ( 2) 215 ( 2) 217 ( 2) 312 ( 2) 

-H-
MouseHove 76-f 1~ 213-f ~~ MousePress 75- 1 180-

-N-
NelolOoct1anager 84-f 

H 
263-{ ~~ 266-{ ~~ Ne",WindolJ 94- 287- 290-

NoSelection 5S- BS- 141-

-p-
PaintHandles 40-( 1) 45-( 2) 171 ( 2) 

-0-
Ou ickDralol 12·( 1) 

-S-
shapeLRect 34 { 

127 ~~ 11-{ 132 ~~ 24 { 
215- ~~ 37 f 237- ~~ 38 f 237 ~~ 47-f 

239 ~~ 59-f 240 ~1 59 f 241 ~~ 60 f 243- ~~ 98 f 243 ~~ 
-T-

TBox 31- 1 3S 1 54 1 65 ( 1) 3-( 2) 5 ( 2) 90 ( 2) 91 ( 2) 106 ( 2) 118 ( 2) 
126 2 131 2 184 2 

TBoxDocHanager 89- 1 93 1 266 2 mOl II 277121 
282 ( 2) 

TBoxProcess 80- 1 83 1 253- 2 255 258 2 
TBoxSelection 62- 1 69 1 141 2 149- 152 2 157 ~ 2~ 315 ~ ~j TBoxVlew 45- 1 52 1 75- 2 78 S3 2 181 2 193 314 ( 2) 322 ( 2) 
TBoxllJindolJ 99- 1 104 1 290 2 298- 300 2 305 2 
TColor 27- 1 35 1 
TOocHanager 85 1 89 1 263 f ~~ 282 ( 2) 
TList 48 1 119 2 122 
TObject 31 1 
TProcess 80 1 258 f 2~ TSelection 58 1 62 1 138 ( 2) 157 ( 2) 182 ( 2) 
TV1e", 45 1 
Tldindolol 94 1 99 ( 1) 287 ( 2) 305 ( 2) 

-u-
U4Boxer 1

°1 ~l UABC 14-
UDralol 13-
UFont 9-
UOb ject 6-

•• - End Xref: 43 id's 208 references {412360 bytes/4956 id' s/41633 refs] 
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[Segment 8] 

Creating a Box 
(A-Second Selection Class) 

Purpose of this segment: 

1) To add the abi I ity to create a box. 

2) To present the conditions warranting multiple selection classes. 
3) To explain how to use the view to arbitrate among selections. 

How to use this segment: 

This is the eighth segment of the self-paced introduction to the ToolKit. 
This segment follows -the segment, -Moving Boxes-, and precedes the segment on 
commands with undo. 

This segment implements multiple selections. It explains when multiple 
selection classes are useful; and how to specify them. 

Having just implemented dragging, the next stage in the Boxer application is 
to enable users to create new boxes. Once created, those boxes can be selected and 
dragged around the window. 

More so than the previous segments, in this one the user interface plays a 
critical role in the application design. We start by considering the problem of 
creating a box. 

CREATING A BOX 

Users of this stage of Boxer are to be able to create boxes. The design task 
at hand is to make the creation of boxes both natural and intuitive for the user. 

We start by considering how people create boxes on a universally familiar 
medium - drawing paper. 

TllI1ya is aIJout to traw some iJoxes lor t1 g;rden desi¥1 project Tile 
first box she is iJdtIing is the outer botIJdiJry of the g;rden. SI1e locates II 
suitable starting point on tIJe sheet 01 paper, 8fItI sketches 8 box of file desired 
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size. Notice that she has control over both the location andlhe size of the 
box. 

She now starts to t1dd a second box. This will be a planting area for 
beans. It will reside within the first box, and will be appreciably smaller. As 
with the first box, she locates a stBrting point then sketches the new box. 
She follows this ~asic procedure with every box she adds to the garden design. 

Two application design optiOns come to mind. The first is to mimic the 
above process as closely as possible. This means that users can create boxes of 
arbitrary size from any starting pOint on the screen. The second option is more 
I imiting. It allows users to sketch a box, but only from a starting point not within 
any other box. 

We consider the first option - creating a box anywhere on the screen. 

user interface options 
There are two kinds of ptaces where the user can ,'ocate the starting point of a 

box. The starting point can be either inside of a box or not inside of any box. If 
the starting point is not enclosed by any other box, then we can proceed to sketch it 
without reservation. 

Yet if the starting point is inside of .another box, we have a problem. Unless .. 
we know beforehand that the USer is creating a box, we have no way of distinguishing 
it from a box selection of the type deBIt with in the previous two segments. Can 
the user let us know that she will be drawing a box before she actually does it? And 
if so, then how? 

The answer to the first question is yes; and several proposals arise in answer 
to the second. Of these, we can immediately dismiss using a menu command to 
initiate a box creation mode. For reasons best explained in the Lisa User Interface 
Guidelines, this is prohibited. A more likely proposal is to implement a control 
which, minimally, would have two states - box creation and box selection. 

A control is a special figure or table that the user can edit or adjust to pass 
information to an appl ication. Typically controls are used to communicate 
information that wi II not be used immediately. 

A good example of a control we could use is the pallette in LisaOraw. For 
Boxer we would only need the box create and drag indicators .. All things considered 
though, a pallette is a good idea for a more complex application, but for Boxer, it is 
a bit excessive. A simpler control, such as a two position gauge would be more 
appropr i ate. 

Yet, despite the advantages, a control is not implemented in Boxer. Instead 
we pursue the design simpl icity of the second implementation option - creating a 
box only where none exists. LisaProject works this way. 

With this option the criterion for creating a box is reduced to a simple test. 
Is there or is there not a box at the mouse press LPoint? If a box is present, we 
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interpret the mouse press to be a box selection. If none is present., the mouse press 
is the starting point for creating a box. 

CREATING A BOX 

Conceptually a box exists at the moment of creation. Initially this box has no 
dimensions, since it -contains only a single point - the mouse press LPoint. 

To grow the bo~ we follow the example of LisaOraw. We retain the mouse 
press point as one corner of the box, and use mouse moves to position the far corner 
of the box. 

We use the mouse release to indicate the final position of the box's far 
corner. At this point the creation is now a full-flEtdged box. ~ with other boxes it 
can be selected, highl ighted, and dragged. 

Because the responses to mouse moves and mouse releases diverge from those 
of box selections, box creation is handled as a new class of selection. This is the 
recommended appl ication design. The table below lists the major behavioral 
differences between box creation selections and box selections. 

box creation box selection 

CREATE create a n~ box refer to selected box 

mouse move grow the box move the box 

mouse release end box creation (no action) 
highlighting frame grOWing box dr aw handles around box 

IMPLEMENTATION STRATEGY 
We modify the previous stage of the Boxer application, 4Boxer, to enable 

users to create boxes. The user interface is summarized below. 

user interface 
No box is initially ;n the view. The user must create all the boxes he or she 

will use. 

The user presses the mouse button at a point inside of no other box to initiate 
box creation. The box starts as a single point. With the mouse button down, the one 
corner of the box follows the movements of the mouse. The other corner remains 
fixed where the mouse went down. 

A temporary frame is drawn around the box boundaries after each mouse 
move. When the user releases the mouse button, the floating corner of the box is 
fixed at the last mouse move point. As with LisaOraw, if this corner is not a 
minimal distance from the fixed corner, the creation is nullified, and the screen is 
restored to its former state. 
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If of suitable size, a permanent frame is drawn around the box. It is colored 
the default color, gray. The new box immediately becomes the selected box. ~ 
such it is highl ighted with tiny handles at its corners. 

design considerations 
What is the relationship between our two classes of selections? Is one a 

subclass of the other:, or are they both direct descendants of TSelection? The 
subclassing rule 01 thumb is that if capabilities are not clearly shared between two 
classes, then make the new class a subclass of the nearest ancestor. In the case of 
our two selection classes, that ancestor is TSelection. 

arbi tratinq between selections 
The mouse press determines the class of the ~Jection to be created. We use 

a built-in ToolKit mechanism to arbitrate between the two selections. As the flow 
of control below indicates, we can use the MousePress method of the view to 
create the appropriate selection. 

[the mouse is pressed] 

pane.MouseTrack {TPane.} 

view.MouseTrack {TView.} 

view.MousePress {TBoxView.} overrides the default method in TView" 

Once the selection is created, mouse move events are then routed to that 
selection. 

theory of operation 

The implementation of box creation follows the algorithm below: 

1. When the mouse button is depressed, determ ine whether any box is 
selected. The determination is done by {TBoxView.}BoxWith. The 
mouse press is processed by {TBoxView.}MousePress. 

If one is selected, then free-and-replace the current selection with 
a new instance of TBoxSelection. 

If none is selected, then free-and-replace the current selection 
with a new instance of TCreateBoxSelection. This selection 
creates a box object as one of its data fields. The selection anchor 
point becomes the fixed vertex of the box, 

The Generic Application then routes any mouse move events to that selection. For 
createBoxSelections the algorithm proceeds as follows: 

.2. If the mouse has moved then: 

a. Undraw the frame of the box at its current size. This has no 
effect if the box's shape LRect is a zero LRect. 

b. Set the box's far vertex to the mouse LPoint. 

c. Draw the frame of the resized box. 
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The Generic Application now updates the window. The process repeats from step 2 
as long as the mouse button ;s down. When the mouse button ;s released the steps 
proceed as fol lows: 

3. Undraw the frame of the box at its ourrent (and final) size. 

4. Inval idate the box's shape LRect for the window update. 

5. Free-and-replace the oreateBoxSelection with a new instance of 
TBoxSelection, whose anchor LPoint is the fixed corner of the box. 

6. If the box is not big enough then throw it away. This is done by 
setting the kind field of the boxSelection to nothingKind; and by 
freeing the undersized box. · - . 

Otherwise append the box to the view's box list. 

When the Generic Appl ication updates the window at this point, the newly created 
box is drawn with its default color, then highlighted. If the box was thrown away, 
the update restores the display underneath the shape LRect of the freed box. 

actual implementation 

The actual implementation for 5Boxer is summarized below. The code for 
4Boxer. is used as th~ base for all ch~nges .. 

New Constants 
create80xSelectionKind = 2; 

New Classes 

[TCreate80xselection] 

TCreate6oxSelection = SWClASS Of TSelection 

{fields} 
box: TBox; 

{Cleation} 
{references the bOx being created} 

fUNCTION {TCleateBoxSelection.} CREATE(Object: TObject; itsHe8l): THeil); itsView: TViev; 
itsAnehOrLPt: LPoint): TCtelteBoxSelection; 

{rCreateBoxSelect ion.}cREATE creates a createBoxSelect ion 
with the given anohor LPoint and with kind, 
createBoxSelectionKind. 

PROCEDURE {TCreateBoxSelection.} ttousettove(AOUSeLPt: LPoint): 

{TCreateBoxSelection.}MouseMove ties the far (diagonal) corner 
of the box to the mouse LPoint. It unframes the box using its 
old size, and reframes the box using its new size. 

PROCEDURE {TCreateBoxSelection.} ttouseRelease; 

{TCreateBoxSelection.}MouseAelease unframes the box and 
prepares to redraw it as a normal box. The selection replaces 
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itself with a new boxSelection referring to the newly created 
box. 

New Methods (for existing classes) 
[Tlox] 

PROCEDURE {TBox.} Dtawfr_; 

{TBox.}OrawFrame frames the box being created in a reversible 
way. It uses the QuickOraw pen pattern, patXOr. The framing is 
performed by FrameLRect. 

[TBoXViett ] 
.~. .. . 

PROCEDURE {T80xView.} InvalBox(invalLRect: LRect); 

{TBoxView.}lnvaIBox inval idates the created box's shape LRect 
and enough border to include the highl ighting. This allows the 
inval idation code to be shared. 

Overr idden Method 

[T80xView1 
PROCEDURE {TBoxView.} ttousePress(MUSeLPt: lPoint); 

{TBoxView.}MousePress finds the box the user clicked on. If NIl: 
then it creates a new createBoxSelection. Otherwise it creates a 
box selection. 

Modified Method 
[T80XSeleetion] 

PROCEDURE (TBoxSelection.}nous~ve(AOUseLPt: LPoint); 

{TBoxSelection.}MouseMove now uses {TeoxView.}lnvaIBox to 
inval idate boxes. 

Deleted Method 
[TBoxSelection ] 

PROCEDURE {TBoxSelection.}nousePyess(ROUSeLPt: LPoint); 

obviated by {TBoxView.}MousePress. 

FRAMING IN MULTIPLE PANES 
Editing operations such as framing a box must work correctly even if the user 

chooses to split the panel into several panes. A special method in the ToolKit is 
supplied specifically for this purpose. That method is {TPanel.}OnAIIPadsDo. Its 
declaration i's listed below: 

PROC~DURE {TPanel. }OnAIIPadSOo{PROCEDURf DoOnThePad); 

The sole parameter to OnAllPadsDo is a procedure, a parameterless 
procedure. When called, this method executes that procedure on each of the panes in 
the panel. Each pane that is visible wi II be focused before executing the procedure. 
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OnAllPadsDo is typically used to draw reversibly on the display. The code excerpt 
below demonstrates such a use. 

PROCE[uf {TCruteBoxSelection. }nouseftove{ (..auseLPt: LPoint) }; 

YAH DOX: TDoX; 

PROCEDlJlE Fr.eTheBox; 
BEGIN 

bOx. Drewfr_ 
END; 

BEGIN 
bOX := SElf.bOX; 
{. .. } 

{get the bOX unGer creation} 

SElF.panel.OnAllPadsOo(fr~The6ox); {undraw the existing fraRe in all panes} 
{c.ORPute the new fraRe} 
SElF.panel.onAllPac1sOo(Fr_TheBox); {draw the new fraRe in all ~} 
{. .. } 

Ell); 

Questions for thought: 

1. In general .. what conditions warrant the creation of a new subclass? 

2. How does the view arbitrate between selections? 

3. Why is {TBoxSelection.}MousePress no longer needed? 

4. Why use FreedAndReplacedBy to replace one selection with another? 

5. Although it wasn't done in this segment, how would you get the Generic 
Appl ication to frame the box when it highl ights the current selection? 
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Box Creation Lab 

Purpose: 
To implement box creation. 

What you are about to do: 
You wi II compile and run 5Boxer, then optionally modify the source. This 

should be done in the following steps: . 
1) copy the fOllOWing flies onto you".pr~~IX volume. 

SlBoxer.TEXT 
SlSoxer2.TEXT 
Steoxer.TEXT 
SPBoxer. TEXT 

2) Compile, install, and run the sample application, 5Boxer. Use 4S as 
the too I number. 

3) Scan the listings of the four files in the sample application. These 
are included in the appendix. ·Code Samples for this Segment-" r 

4) [Optjon~1] Instead of merely framing the box., try drawing the box 
completely during the creation phase. This involves framing and 
fi II ing the box with an appropriate color . 

. Things to look out for: 
- Box is not drtlwn IKItil tile mOlJ$e is released. 

Remember to invalidate every time the mouse is moved. 

- Box cannot ~ 1I1dr8WII. 

Check to see if your Highlight method draws the box being created 
properly. 

- Boxes multiply like rtllJlJits. 

Check what you are actually invalidating. 
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PBOXER, TEXT for Boxer 
~ Phrase fUe for Boxer class exa~le 
1 
3 
2500 
$--SOOT-TK/PA8C 

; Apple building block phrase f11es can be included here 

1000 
5Boxer 

P5BOXER. TEXT 

Other appl ication alerts can be included here, numbered betueen 1001 and 32000 

o 

1 
$--SOOT-TK/pABC-F1Ie/Prlnt 

2 
Page Layout 
Prev1e~ Actual Pages.401 
Previe~ Page Breaks.402 
Don' t Previe~ Pages.403 

100 
Buzz~ords 
Set Aside fOocumentf'l09 

o 

Page 1 
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PROGRAM t1SBoxer; 

USES 
{SU UOb ject }. UObject, 

{SIFC 11bnryVers.lon <- 20} 
{SO UFont} UFont, 

{S£NDC) 

{
SU QuickDnltl 
SO UOralol 
SO UABC 

($U USBoxer 

} 

Ou 1ckDraltl, 
UDraltl, 
UABC, 

USBoxer; 

CONST 

phraseVers 10n - 1; 

BEGIN 

END. 

process : - TBoxProcess. CREATE; 
process. Commence(phraseVers10n}; 
process. Run; 
process. COqllete( TRUE); 

Jof5BOXER. 1'EXT 
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1 I-­
I 2 -­
I 3--

UN IT USBoxer; 

INTERFACE 

USES 
(SU UObject) UObJect. 

{SIFC I ibraryVers ion (. 20} 
fSU UFont) UFont. 

($tNDC) 

f
SU QuickDrau) 
SU UDrau} 
SU UABC) 

QuickDrau. 
UDrau. 
UABC; 

CONST 

TYPE 

eoiorWh1te • 1; 
eolorltGray • 2; 
eolorGray • 3; 
eolorOkGray • 4; 
eolorBlack • 5; 

boxSelectionKind • 1; 
ereateBoxSelectlonKlnd • 2; 

TColor. eolorWhite .. col orBl ack; (color of a box) 

(Neu Classes for this Appl ication) 

TBox • SUBCLASS OF TObject 

{Variabl es} 
shapeLRect: LRect; 
color: TCol 0 r; 

(Creatlon!Oestructlonl 
FUNCT ION TBox. CREA"E( ob ject: TOb ject; itsHeap: THeap): TBox; 

Highl ighting support } 
PROCEDURE TBox.PaintHandles; 

Framing uhile creating} 
PROCEDURE TBox. DrauF rame; 

{Displ BY} 
PROCEDURE TBox.Drau; 
END; 

TBoxVieu • SUBCLASS OF TVieu 

(Variabl es) 
boxList: TList; 
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I 4 -­
I S--
1 6 --
1 7 --
1 8 -­
I 9 -­
I 10-­
I 11-­
I 12-­
I 13-­
I 14-­
I IS-­
I 16-­
I 17-­
I 18-­
I 19-­
I 20-­
I 21-­
I 22-­
I 23-­
I 24-­
I 25-­
I 26-­
I 27-­
I 28-­
I 29-­
I 30-­
I 31-­
I 32-­
I 33-­
I 34-­
I 3S-­
I 36-­
I 37-­
I 38-­
I 39-­
I 40-­
I 41-­
I 42-­
I 43-­
I 44-­
I 45-­
I 46-­
I 47-­
I 48--
1 49--
1 50-­
I 51-­
I S2-­
I 53-­
I 54-­
I 55--
1 56-­
I 57-­
I 58--
1 59-­
I 60-­
I 61-­
I 62-­
I 63--
1 64-­
I 65-­
I 66-­
I 67-­
I 68-­
I 69--
1 70-­
I 71-­
I 72-­
I 73-­
I 74-­
I 75-­
I 76-­
I 77--
1 78--
1 79-­
I 80--
1 81--
1 82-­
I 83--
1 84--
1 85-­
I 86-­
I 87--
1 88-­
I 89-­
I 90-­
I 91-­
I 92--
1 93-­
I 94--
1 9S-­
I 96-­
I 97-­
I 98-­
I 99-­
I 100-­
I 101--
1 102--
1 103-­
I 104--
1 105--
1 106--
1 107--
1 108--
1 109--
1 110--

{Creat ion!Oestruct ion} 
FUNCT ION TBoxVielol. CREATE( object: TObject; itsHeap: THeap; itsPanel: TPanel; itsExtent: LRect) 

: TBoxVieu; 

FUNCTION TBoxVieu. BoxW1th(LPt: lPo1nt): TBox' 
PROCEDURE TBoxVielol. InvalBox( invalLRect: LReet); 

PROCEDURE TBoxVielol. MousePress(mouseLPt: LPoint); OVERRIDE; 

{Display} 
PROCEDURE TBoxVieu. Drau; OVERRIDE; 
PROCEOURE TBoxVielol. InitBoxList( itsHeap: THeap); 
FUNCTION TBoxVielol. NoSel ect ion: TSelection; OVERRIDE; 

END; 

TBoxSelection • SUBCLASS Of TSelection 

{Var iabl es} 
box: TBox; 

(Creation!Oestruction) 
FUNCTION TBoxSelectlon. CREATE(object: TObject; itsHeap: THeap; ItsVieu: TVieu; iUBox: 

1tsKind: IN'fEGER; 1tsAnehorlPt: LPo tnt): TBoxSelect ion; 

(Orauing - per padl . 
PROCEDURE TBoxSefection.H1ghl ight(highTransit: THighTransit); OVERRIDE; 

{Selection - per pad} 
PROCEDURE TBoxSelection.HouseMove(gouseLPt: LPoint); OVERRIDE; 

END; 

TCreateBoxSelectlon. SUBCLASS OF TSelection 

{ Variables} 
box: TBox; 

(Creat ion!Oest ruct ion} 
FUNCT ION TCreateBoxSelect ion. CREATE( ob Ject: TObject; itsHeap: THeap; ltsVieu: TVieu; 

ltsAnchorLPt: LPoint): TCreateBoxSel ect ion; 

{Selection - per pad} 
PROCEDURE TCreateBoxSelection. MouseMove(mouseLPt: LPoint); OVERRIDE; 
PROCEDURE TCreateBoxSelection. MouseRelease; OVERRIDE; 

END; 

TBoxProcess • SUBCLASS OF TProces$ 

{Creat ion/Dest Nct ion} 
FUNCTION TBoxProces$. CREATE: TBoxProcess; 
FUNCT ION TBoxProcess. HewDocl1anager( vol u.Pref1x: TF II ePath: openAsTool: BOOLEAN) 

. : TDocManager; OVERR IDE; 

TBox; 
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1 III --
I 112 --
I 113 --
I 114 --
I 115 --
I 116 --
I 117 --
I 118 --
I 119 --
I 120 --
I 121 --
1 122 --
1 123 --
1 124 --
1 125 --
I 126 --
1 127 --
I 128 --
1 129 --
1 130 --
1 131 --
I 132 --
I 133 --
I 134 --
1 135 --
I 136 --
2 1 --
2 2 --
2 3 --
2 4 --
2 5 -- A 
2 6 0- A 
2 7 --
2 8 --
2 9 --
2 10 1-
2 11 --
2 12 --
2 13 -1 
2 14 --
2 15 -0 A 
2 16 --
2 17 --
2 18 -- A 
2 19 --
2 20 0- A 
2 21 --
2 22 --
2 23 --
2 24 --
2 25 1-
2 26 --
2 27 2-
2 28 --
2 29 --
2 30 --
2 31 --
2 32 --
2 33 --
2 34 -2 
2 35 --
2 36 --
2 37 --
2 38 --
2 39 -1 
2 40 --
2 41 -0 A 
2 42 --
2 43 --
2 44 -- A 
2 45 0- A 
2 46 --
2 47 --
2 48 --
2 49 --
2 50 --
2 51 --
2 S2 -0 A 
2 53 --
2 54 --
2 55 --
2 S6 -- A 
2 57 --
2 58 --
2 59 --
2 60 --
2 61 -- B 
2 62 0- B 
2 63 --
2 64 --
2 65 -0 B 
2 66 --
2 67 0- A 
2 68 --
2 69 --
2 70 --
2 71 --
2 72 1-
2 73 --
2 74 --
2 75 --
2 76 -1 
2 77 --
2 78 --
2 79 --
2 80 --
2 81 -0 A 
2 82 --
2 83 --
2 84 --

END; 

TBoxDocManager - SUBCLASS Of TOocManager 

{Creat1on/D8structlon} 
FONCT ION TBoxDocHanager. CREATE( ob ject: TOb ject; it ~Heap: THeap; HsPathPre fix: TF il ePath) 

: TBoxDocHanager; 
FUNCTION TBoxDocHanager.Ne~indo~(heap: THeap; ~mgrlD; TWindouID): TWindou; OVERRIDE; 
END; 

TBoxW1ndou - SUBCLASS OF TWindou 

{Creat ion/Dest ruct lon} 
FONCT ION TBoxWindou. CREATE( object: TObject; ltsHeap: THeap; it slllmgr 10: TIII1ndouID): TBoxWindou; 

{Document Creation} 
PROCEDURE TBoxWindou. BlankStationery; OVERRIDE; 
END; 

IHPLEHENTATION 

r$l U5Boxer2. text) 
(USBOXER2) 

METHODS OF TBox; 

FUNeT ION TBox. CREATE( ob ject: TOb ject; it sHeap: THeap): TBox; 
BEGIN 

{$IFC flraee}BP(11); {SENDC} 
SELF :- NeuObject(itsHeap, THISCLASS); 
III ITH SELF 00 

BEGIN 
shapeLRect : - ze roLReet; 
color: - eolorGray; 
END; 

{SIFCflnce}EPi {SENDC} 
END; 

{ Drau this box } 
PROCEDURE TBox. Orau; 
VAR I Pat: lPattem; 
BEGIN 

($IFC flnee)BP(10); {SENDC} 
PenNormal; 

IF lReetlsVisible(SELF.shapeLReet) THEN [this box needs to be draun} 
BEGIN 

(Get a Ouiekdrau pattern to represent the box's color) 
CASE SELF. color OF 

col or1l/h it e: 
colort.tGray: 
eolorGray: 
colorOkGray: 
col orBl aek: 
OTHERIilISE 
END; 

I Pat 
1 Pat 
IPat 
I Pat 
I Pat 
IPat 

:. I Patlllh ite; 
: - I PatLtGray; 
.• I Pat Gray; 
:. 1 PatDkGray; 
:. 1 PatSI aek; 
:. I PatWhite; {this case should not happen} 

(Fill the box ~lth the pattern, and dTa~ a frame around it) 
FillLReet(SELF. shapeLReet, IPat); 
FrameLRect(SELF. shapeLRect); 
END; 

{$IFC flnce)EP; (SENDC) 
END; 

( Frame a part ieul aT bOX) 
PROCEDURE TBox. DrauFrame; 
BEGIN 

END; 

END; 

{$IFC fTrace]BP(10); (SENDC) 
PenNormal; 

(frame ~lth reversible ink} 
PenHode( PatXOr); 
FrameLReet(SELF. shapelRect); 
{SIFC flrace]EPi (SENDC) 

(ThiS procedure paints the handle rectangles for highl Ighting; user of this method must 
set up the pen pattern and .ode before call ing) 

PROCEDURE TBox.PalntHandlesi 
VAR hlRect. 

shapeLRect: lRect; 
dh. dv: lONGINT; 

PROCEDURE HoveHandleAndPaint{hOffset. vOffset: lONGINT); 
BEGIN 

END; 

OffsetLRect(hLRect, hOffset. vOffset); 
PalntlReet(hLRect); 

BEGIN 

END; 

{$IFC fTrace)BP(10); (SENDC) 
Set lRect( hLRect, -3, -2, 3. 2); 
shapeLRect :- SELF. shapeLRect; 
WITH shapeLReet DO 

BEGIN 
dh : - right - left; 
dv : - bottom - top; 
HoveHandl eAndPa int(le ft, top); 
END; 

HoveHandleAndPlinlldh, OJ; 
Hov.Handle.AndPlint 0, dv)~ 
HoveHandleAndPalnt -dh\ OJ; 
{SIFC flraee}EP; { NOC} 

(dra~ top left handle) 

{
then top right) 
then bottom right) 
finally bottom left} 

...... cai .. 
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2 85--
2 86 -- METHODS OF TBoxVley; 
2 87--
2 88 -- A 
2 89--

FUNCTION TBoxViey. CREATE(object: TObject; itsHeap: THeap; ltsPanel: TPaneJ; itsExtent: LRect) 
: TBoxVieu; 

2 90 0- A 
2 91--
2 92--

BEGIII 
{SIFC fTracelBP(ll); {SENDC} 
IF object - NIL THtN 

2 93--
2 94--

object :- NewObject( itsHeap, THISCLASS); 
SELF: - TBoxViey( ItsPaneJ. NeuView(object, itsExtent, TPrintHanager. CREATE(NIL, !tsHeap), 

stdl1argins, TRUE»; 2 95--
2 96-- (SIFC fTrace)EP; {SENDC} 

END; 2 97 -0 A 
2 98--
2 99--
2 100--
2 101 -- A 
2 102--

(ThiS returns the box containing a certain point 
FUNCTION TBoxVieu. BoxWith(LPt: LPoint): TBox; 

2 103--
2 104 0- A 
2 105--
2 106--

VAR box: TBox; 
s: TLlstScanner. 

BEGIN 
(SIFC flrace)BP(ll); {SENDC} 
boxWith : - NIL; 

2 107--
2 108--
2 109--
2 110--

s :- SELF.boxList. Scanner, 
WHILE s. Scan(box) DO 

IF LPtInLRect(LPt, box. shapeLRect} THEN 
boxWith : - box' 

(SIFC flrace]EP; (SENDC) 2 111--
2 112 -0 A 
2 113--

END; 

2 114 -- {This drays the 11st of boxes} 
2 115 -- A PROCEDURE TBoxVieY.Drau; 
2 116 -- VAR box: TBox; 
2 117 -- s: TListScanner. 
2 118 0- A BEGIN 
2 119 -- (SIFC flrace}BP(10); (SENDC) 
2 120 -- s :- SELF. boxList. Scanner. 
2 121 -- WHILE s.Scan(box) DO 
2 122 -- box. Drau' 
2 123 -- {SIFC flrace)EP; (SENDC) 
2 124 -0 A END; 
2 125--
2 126 -- A 
2 127 0- A 
2 128--
2 129--
2 130--
2 131--
2 132 -0 A 
2 133--
2 134--

PROCEDURE TBoxV iew. Inval Box( lnval LRect: 
BEGIN 

END; 

{SIFC flrace}BP(10);(SENDC} 
InsetLRect(1nvaILRect, -3, -2); 
SELF. panel. Inval LRect( inval LRect); 
(SIFC fTrace)EPj (SENOC) 

LReet) ; 

or NIL if point is not within a box) 

2 135--
2 136 -- A 
2 137--

(This determines whieh type of selection to cTeate) 
pAOCEDURE TBoxVieu. HousePress(mouseLPt: LPoint); 

2 138--
2 139--
2 140--
2 141 0- A 
2 142--
2 143--
2 144--
2 145--

VAR aSelection: TSelectionj 
panel: TPaneJ ; 
box: TBox; 

BEGIN 
(SIFC fTraeelBP(ll); {SENDC) 
panel:· SEL~. panel; 
panel. Highl ight(paneI.select10n, hOntoOff); {Turn off the old highl ighting} 
box:. SELF. BoxWith(.auseLPt); {Find the box the user c) icked on} 

IF box - NIL THEN 
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2 146--
2 147--
2 148--
2 149--
2 150--
2 151--
2 152--
2 153--
2 154--
2 155--
2 156--

(Create an instance of TCreateBoxSelection) 
aSelection :- panel. seleetlon. FreedAndReplacedBy( 

TCreateBoxSe)ection. CREATE(NIL, SELF. heap. SELF, mouseLPt)) 

2 157--
2 158--
2 159--
2 160--
2 161 -0 A 
2 162--
2 163 -- A 
2 164--
2 165 0- A 
2 166--
2 167--
2 168--
2 169--
2 170 -0 A 
2 171--
2 172--
2 173 -- A 
2 174 0- A 
2 175--
2 176--
2 177--
2 178 -0 A 
2 179--
2 180 -- END; 
2 181--
2 182--

ELSE 
{Create an instance of TBoxSelection} 
aSelection:- panel. selection. FreedAndRepJacedBy{ 

TBoxSelection. CREATE~NJL, SELF. heap, SELF, box, boxSelectionKind, mouseLPt); 

panel. Highl ight(panel.selection, hOffToOn); {Turn on the high) ighting for the neyly selected bOX} 

sel f. panel. select 1 on. HaTkChanged; {Allow the document to be saved so that any changes made} 
(can become permanent) 

(SIFC fl race} EP; {SENDC} 
ENO; 

PROCEDURE TBoxView. InitBoxL1st (itsHeap: THeap); 
VAR boxList: TLlst; 
BEGIN 

(SIFe fTracelBP(11); (SENDC) 
boxL1st : - tL1st. CR£ATE(NIL, ltsHeap, O}; 
SELF. boxList : - boxlist; 

END; 
{SIFC fTrace}EPj {SENDe} 

FUNCTION TBoxVieu. NoSeleetton: TSelection; 
BEGIN 

{SIFC flrace)BP( ll}; (SENDC) 
NoSelectlon :. TBox$election.CREATE(NIL, 
{SIFC flrace)EP; {SENDC) 

END; 

SELF. Heap, SELF, NIL, nothingKind, zeroLPt}; 

2 183 -- HETHODS OF TBoxSelectlon; 
2 184--
2 185 -- A FUNCTION TBoxSelection. CREATE(object: TObject; itsHeap: THeap; ltsVieu; TVieu; itsBox: TBox; 
2 186 -- 1tsKlnd: INTEG£R, itsAnchoTLPt: LPoint}: TBoxSelectlon; 
2 187 0- A BEGIN 
2 188 -- {SIFC flracelBP(11);(SENDC} 
2 189 -- IF object - NIL THtN 
2 190 -- object: - NeYObject( ltsHeap, THISClASS); 
2 191 -- SELF:- TBoxSelectlon(tSelectlon.CREATE(object, ltsHeap, ltsVley, ltsKind, itsAnchoTLPt»; 
2 192--
2 193 -- SELF. box :- itsBox; 
2 194 -- (SIFC flrace}EP; (SENDC) 



2 195 -0 A 
2 196 --
2 197 --
2 198 -- A 
2 199 0- A 
2 200 --
:2 201 --
2 202 1-
2 203 --
2 204 --
2 205 -1 
2 206 --
2 207 -0 A 
2 208 --
2 209 --
2 210 --
2 211 -- A 
2 212 --
2 213 --
:2 214 --
2 215 0- A 
2 216 --
2 217 --
2 218 --
2 219 --
2 220 --
2 221 --
2 222 --
2 223 --
2 224 1-
2 225 --
2 226 --
2 227 --
2 228 --
2 229 --
2 230 --
2 231 --
2 232 --
2 233 --
2 234 -1 
2 235 --
2 236 -0 A 
2 237 --
2 238 --
2 239 --
2 240 --
2 241 --
2 242 --
2 243 -- A 
2 244 --
2 245 --
2 246 0- A 
2 247 --
2 248 --
2 249 --
2 250 --
2 251 --
2 252 --
2 253 --
2 254 --
2 255 -0 A 
2 256 --
2 257 --
2 258 -- A 
2 259 --
2 260 --
2 261 --
2 262 --
2 263 --
2 264 -- 8 
2 265 0- 8 
2 266 --
2 267 -0 B 
2 268 --
2 269 0- A 
2 270 --
2 271 --
2 272 --
2 273 --
2 274 --
2 275 --
2 276 --
2 277 --
2 278 --
2 279 --
2 280 --
2 281 --
2 282 1-
2 283 --
2 284 --
2 28S --
2 286 --
2 287 2-
2 288 --
2 289 --
2 290 -2 
2 291 --
2 292 --
2 293 --
2 294 -1 
2 295 --
2 296 -0 A 
2 297 --
2 298 --
2 299 -- A 
2 300 --
2 301 --
:2 302 --
2 303 --
2 304 --

USBOXER. TEXT 

END; 

{This draus the handles on the selected box} 
PROCEDURE TBoxSeleetlon. Hlghl ight(h1ghTransit: THighTranslt); 
BEGIN 

(SIFC fTraee}BP(ll): (SENDC) 
IF SELF. k lnd <> nothlngK1nd THEN 

BEGIN 
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thePad. SetPenToHighl 19ht{h1ghTrans1t): {set the drawing mode according to desired high] ightin 
SELF. box. PalntHandles: (draw the handles on the bOX) 
END; 

{SIFe fTrace)EP: (SENOC) 
END; 

(This is called uhen the user moves the ~use after pressing the button) 
PROCEDURE TBoxSeleetlon MouseHove(mouseLPt: LPoint): 
VAR diffLPl: LP01nt: 

END; 

boxVleu: TBoxVieu; 
shapeLReet: LReet; 

BEGIN 
(SIFC fTracelBP(ll); {SENDC) 
boxVleu :- T&oxV1ew($ELF. view); 

(Hou far did mouse move?) 
LPtHlnusLPt(mouseLPt, SELF. eurrLPt, dlffLPt); 

(Hove 1t 1f delta ls nonzero) 
IF NOT Equal LPt(diffLPt. zeroLPt) THEN 

BEGIN 
SELF. eurrLPt : - mouseLPt: 

shapeLReet :- SELF. box. shapeLReet; 
{Compute old and nau positions of bOX} 

boxVleu.InvalBox(shapeLRect): {inval idate old box (causes 1t to be erased») 
OffsetLRect(shapeLRect, d1ffLPt.h, diffLPt. v); 
boxVlelol. InvalBox( shapeLRect); { lnval idate n8101 box (causes It to be drayn») 

SELF. box. shapeLReet :- shapelRect; 
END; 

(SIFC fTraee}EP; (SENOC) 
END; 

METHODS OF TCreate80xSeleetion; 

FUNCTION TCreateBoxSeleetion.CREATE{objeet: TObject; ttsHeap: THeap; ttsVieu: TVieu; 
ltsAnehorLPt; lPoint): TCreateBoxSeleetion; 

VAR box: TBox; 
BEGIN 

(SIFC fTracelBP(11); (SENDC) 
IF object - ~IL THtN 

object: - NeIolObject( 1tsHeap, THISCLASS); 
SELF: - TCreate80xSelect ion( TSel ect ion. CREATE{ ob jeet, ttsHeap, 

itsAnchorLPt» ; 
box: - TBox. CREATE(NIl, SELF. heap); 
SELF. box :. box; 
{SIFC fTraee}EP; (SENDC) 

END; 

!tsVielJ, createBoxSel ect ionKind, 

(This is c.lled uhen the user .aves the MOuse .fter pressing the button) 
PROCEDURE TCreate8oxSeleet10n HouseHove(.ouseLPt: LPoint); 
VAR maxBoxlReet: LReet; 

dHfLPt: LPOint; 
boxV 1elol: TBoxV 1elol; 
box: TBox; 

PROCEDURE DralolTheFrallle; 
BEGIN 

box. DrawFra_; 
END; 

BEGIN 

($H-) 

($H.) 

(SIFC fTracelBP( 11); fSENOC) 
boxVielol : - T&oxVielJ($ELF. vielJ); 
box :. SELF. box; 

( In Boxer 1tts poss1bl e to dralol a box greater than all OIJed by a 16 bit reet.ngl e. These three 
1 tnes force the reetangl e to loIithin 16 b 1ts. ) 

WITH SELF. anchorLPt 00 
SetLRect( .. xBoxLRect, h.l0-MAXINT, v.10-MAXINT, h+HAXINT-10, v+MAXINT-IO); 

lReetHavelPt( .. xBoxLReet, .ouseLPt); 

LPtMlnusLPt(~uselPt, SELF. currLPt, diffLPt); 
IF NOT EquaJlPt(d1fflPt, zeroLPt) THEN 

BEGIN 
SELF. eurrLPt : - .:>uselPt; 

boxVtelol.panel. 0nA1I PadsDo(DraIolTheFra .. ); 
WITH box 00 

8EGIN 
shapelReet. topleft :- SElF .• nehorLPt; 
shapeLRect.botRlght ;- .:>useLPt; 
END; 

($H-) Rect1fyLRect(box.shapeLRect); ($H.) 
box V 18101. panel. OnAIIPadsDo(Dr.IoITheFrame); 
END; 

(SIFC fTraee)EP; (SENDC) 
END; 

PROCEDURE TCreateBoxSeleetton.HouseRele.se; 
VAR thisBox: TBox; 

boxV leu: TBoxV ieu; 
drawnLRect: LRect; 
aSe1eetlon: TSelect10n; 
panel: TPanel; 

.... CUi .... 
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2 305 --
2 306 -- B 
2 307 0- B 
2 30B --
2 309 -0 B 
2 310 --
2 311 0- A 
2 312 --
2 313 --
2 314 --
2 315 --
2 316 --
2 317 --
2 31B --
2 319 --
2 320 --
2 321 --
2 322 --
2 323 --
2 324 --
2 325 --
2 326 --
2 327 --
2 328 --
2 329 --
2 330 1-
2 331 --
2 332 --
2 333 -1 
2 334 --
2 335 --
2 336 --
2 337 -0 A 
2 338 --
2 339 --
2 340 --
2 341 --
2 342 --
2 343 --
2 344 -- A 
2 345 0- A 
2 346 --
2 347 --
2 348 --
2 349 -0 A 
2 350 --
2 351 --
2 352 -- A 
2 353 0- A 
2 354 --
2 355 --
2 356 --
2 357 -0 A 
2 358 --
2 359 --
2 360 --
2 361 --
2 362 --
2 363 --
2 364 --
2 365 -- A 
2 366 --
2 367 0- A 
2 368 --
2 369 --
2 370 --
2 371 --
2 372 --
2 373 -0 A 
2 374 --
2 375 --
2 376 -- A 
2 377 0- A 
2 378 --
2 379 --
2 380 --
2 381 -0 A 
2 382 --
2 383 --
2 384 --
2 385 --
2 386 --
2 387 --
2 388 --
2 389 -- A 
2 390 0- A 
2 391 --
2 392 --
2 393 --
2 394 --
2 395 --
2 396 -0 A 
2 397 --
2 398 --
2 399 -- A 
2 400 --
2 401 --
2 402 --
2 403 --
2 404 0- A 
2 405 --
2 406 --
2 407 --
2 408 --
2 409 --
2 410 --
2 411 --
2 412 --
2 413 -0 A 
2 414 --

END; 

PROCEDURE DrauTheF rame; 
BEGIN 

th1sBox.DrawFrame; 
END; 

BEGIN 

END; 

(SIFC rrrace)BP(ll); (SENDC) 

boxVleu : - TBoxVIeIJ(SELF. vi8IJ); 
~nel : - boxVleu. panel; 
thisBox :a SELF. box; 
panel. DnAll PadsOo( OrawTheF rame); 
draunLRect :a thlsBox. shapeLRect; 

{ Independant of whether ue threu the box auay or not we must create an instance of TBoxSelectlon 
to replace the nou useless instance of TCreateBoxSelectlon using the kind set above. } 

aSelection :- SELF. FreedAndReplaceby( 
TBoxSelectjon.CREATE{NIL, SELF. heap, boxV1eu, thisBox, boxSelectionKind, 

drawnLRect. topi eft»; 

boxV leu. Inval Box( draunLRect); 

fIf the box is not big enough then throu it auay, otheruise put it In the 1 ist} 
IF (draunLRect. right - draunLRect. left (a4) OR (draunLRect. bottom - draunLRect. top (.4) THEN 

BEGIN 

ELSE 

aSelection. kind :a nothingKind; 
thisBox. Free; 
END 

boxVieu. boxL 1st. InsLast( thlsBox); 
{SIFC rrrace)EP; (SENOe) 

H£THOOS OF TBoxProcess; 

END; 

FUNCTION TBoxProcess. CREATE: TBoxProcess; 
BEGIN 

END; 

{SIFC rrraeelBP( 11); (SENDe) 
$ELF : a TBox~roeess(tProcess. CREATE{NeuObject(mainHeap, THISCLASS), mainHeap»; 
(SIFC rrraee)EP; {SENDC) 

FUNCTION TBoxProcess.NeuDocManagenvoIumePrefix: TFilePath; openAsTool: BOOLEAN): TOocHanager, 
BEGIN 

END; 

(S IFC rr race) BPe 11); {SENDC} 
NeuDocHanager: - TBoxDocHanager.CREATE(NIL, mainHeap, volumePrefix); 
(SIFC fTrace)EP; {SENOC} 

METHODS OF TBoxDocHanager, 

END; 

FUNCTION TBoxDocl1anager.CREATE(object: TObject; ltsHeap: THeap; itsPathPrefix: TFilePath) 
: TBoxDocManager, 

BEGIN 

END; 

(SIFC fTracelBP(11); {SENDC} 
IF object a ~lL THtN 

object :- NeUObjeC~itSHeap, THISCLASS}; 
SELF: a TBoxDocHanage TOocHanager. CREATE{object, itsHeap, itsPathPrefix»; 
{SIFC rrrace)EP; {SENDe 

FUNCTION TBoxDocHanager. Ne~Windou(heap: THeap; umgrlD: TWindouID}: TWindou; 
BEGIN 

END; 

fSIFC fTrace)BP(ll); [SENDC} 
Ne~1ndou :a TBoxWindou. CR£ATE(NIL, heap, ~rID); 
(SIFC fTrace)EP; {SENOC) 

METHODS OF TBoxllllndou; 

FUNCTION TBox"lndo~. CREATE(object: TObject; itsHeap: THeap; HsWmgrID: TWlndouJO): TBoxWindou; 
BEGIN 

fSIFC fTraeelBP(lO); {SENDe} 
IF object - ~IL THeN 

END; 

object :a NeUo~ect( itsHeap, THISCLASS); 
SELF: - TBoxldindou Tblindow. CREATE( object, itsHeap, ltslllmgrID, TRUE»; 
{SIFC rrrace}EP; ( NDC) 

PROCEDURE TBoxWlndou.BlankStationery; 
VAR vieuLRect: LRect; 

panel: TPanel; 
boxV leu: TBoxV 1eu; 
aSelect ion: TSel ect ion; 

BEGIN 
(SIFC fTrace)BP(lO); {SENDe) 

END; 

panel : a TPanel. cREATE( NIL, SELF. Heap, SELF, 0, 0, [aScroll, aSpl it], [aScroll, aSpl itl); 

SetLRect(vleulRect, 0, 0, 5000, 3000); 
boxVieu :- TBoxVl~. CREATE(NIL, SELF. Heap, panel, vieulRect); 
boxVleu. InitBoxL1st{ SELF. Heap); 

{SIFC fTrace)EP; {SENOC} 
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2 415 -- END; 
2 416--
I 137--
I 138 -- END. 
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1. uSboxer. TEXT 
2. USBoxer2. text 

-B-
Bl ankStat lone ry 130- 1 399- 2 
box 76 1 93 1 102- 2 lOB ! 21 109 ! 21 110 ! 21 liS"! 21 121 121 122 f 2j 139· f 2~ 145- 2 147 2 154 2 193- 2 204 2 227 2 233 2 245· 2 252- 2 253- 2 

253 2 262- 2 266 2 27:2- 2 272 2 286 2 292 2 316 2 
boxList S5 1 107 2 120 2 164· 2 167- 2 168- 2 168 2 335 2 
boxSelectlonKlnd 23- 1 154 2 323 2 
Boxlilith 61- 1 101· 2 145 2 

-C-
color 36- 1 12- 2 27 ~ 2~ col orBl ack 21- 1 28 1 32 2 
colorOkGray 20- 1 31 2 
colorGray 19- 1 12 2 30 ( 2) 
colorltGray 18- 1 29 2 
color1llh1te 17· 1 28 1 

~"! il CREATE 39· 1 58· 1 96-{ ~~ 108 { ~~ 117 { 1~ 127 { 1~ 5-{ 2~ 88-{ 2~ 94 ~ 2~ 150 2 154 2 167 176 185- 191 2 243· 2 250 2 252 2 323 2 
344- 2 347 2 355 365· 371 379 2 389· 2 394 2 406 2 409 2 

createSoxSelectl 24· 1 250 2 

-0-
Draw 48·f 1~ 67·f 1~ lS·f 2~ llS-f ~~ 122 ( 2) 
OralolFrame 45· 1 44- 2 266 2 308 

-H-
Highl ight 83·( 1) 144 ( 2) 156 ( 2) 198·( 2) 

-1-
InltBoxList 6S·f 1~ 163·f ~~ 410 f ~~ InvalBox 62· 1 126· 229 231 ( 2) 326 ( 2) 

-L-
LRect 35 ( 1) 58 ( 2) 214 ( 2) 259 ( 2) 302 ( 2) 400 ( 2) 

-H-
HouseHove 86.{ U 100-{ ~~ 

211-( 2) 258·( 2) 
HousePress 64- 136-
HouseRelease 101· 299-

-N-
NeIoIOocHanager 109.~ i~ 352-t ~~ 355-~ ~~ NelolliJindou 119· 376· 379-
HoSelection 69· 173- 176-

-P-
PalntHandles 42·( 1) 56·( 2) 204 ( 2) 

-0-
QuickOrau 12·( 1) 

-s-
shapeLRect 

35 ~ ~~ ll-! ~i 24 ~ ~~ 37 f ~~ 38 ! ~~ 50 f ~~ 58.! ~) 7°-f ~~ 70 f ~~ 71 f 2~ 109 214- 227- 227 229 230 231 233- 233 288 2 
289 292 318 

-T-
TBox 32· 1 39 1 61 1 76 1 93 1 3·( 2) 5 ( 2) 101 ( 2) 102 ( 2) 116 ( 2) 

139 2 245 2 252 2 262 2 300 2 
TBoxDocHanager 114- 1 l1S 1 355 2 363· 2 366 2 371 ( 2) 
TBoxProcess 105- 1 lOS 1 342· 2 344 2 347 2 
TBoxSelection 73- 1 80 1 154 2 176 2 183· 2 lS6 f ~~ 191 f 2~ 323 f ~j TBoxVieu 52- 1 59 1 86· 2 89 2 94 2 213 217 2 261 271 ( 2) 301 ( 2) 

314 2 402 2 409 2 
TBoxlilindou 124- 1 127 1 379 2 387·( 2) 389 ( 2) 394 ( 2) 
TColor 28- 1 36 1 
TCreateBox$elect 90- 1 97 1 150 ~ ~~ 

241-f ~1 244 ( 2) 250 ( 2) 
TOocHanager 110 1 114 1 352 371 
TList 55 1 164 2 167 
TObject 32 1 
TProcess 105 1 347 f i~ TSelection 69 1 73 90 ( 1) 137 ( 2) 173 ( 2) 191 ( 2) 250 ( 2) 303 ( 2) 403 ( 2) 
TVieu 52 1 
Tldindou 119 1 124 ( 1) 376 ( 2) 394 ( 2) 

-u-
USBoxer 

1"1 II 
UABC 14-
UOralol 13-
UFont 9-
UObject 6-

••• End Xref: 48 ld's 253 references [408600 bytes /4951 id' s /41173 re fs] 



[Segment 9] 

Recoloring, Duplicating, and Clear 
All 

Commands with Undo 

Purpose of this segment: 

1) To introduce commands. 

2) To present the four phases of commands: do .. undo .. redo .. commit. 
3) To discuss command generation and command processing. 

4) To be able to recolor and duplicate a selected box; and undo these 
. operations. To be able to clear aU boxes in a simple, but undoable fashion ... 

How to use this segment: 

This is the ninth segment of the self-paced introduction to the ToolKit. This 
segment follows the "Creating Boxes" segment; and precedes the segment .. "Filters". 

The next three segments are devoted to responding to events and creating fully 
undoable commands. This segment considers only the simplest implementation of 
undo. This stage of Boxer .. 6Boxer .. is able to undo selected menu events. The 
remaining two segments provide the tools to make nearly any operation undoable. 

INTRODUCTION TO COMMANDS 

With few exceptions .. all applications allow users to make changes to a 
document. The ToolKit supplies a special object to manage such changes. This 
object is known as a coml11iJl1d 

You are already familiar with such commands as -Cut-.. -Paste" .. and 
"Dupl icate" .. You select some data to be changed .. then indicate the operation to 
perform upon it. For example .. you altselected portions of a LisaDraw document to 
the clipboard; you dplicatea selected document on the Desktop. 

what do commands do? 

Lisa commands are used in many different ways. Lisa commands may: 
- Change a selected portion of a document. (eg. cut paste, type style) 



Change the view in a panel or window. (eg. chronological, preview pDgeS) 

Use the entire document as data, without changing it. (eg. save anti put 
away., print search) 
Bring up a dialog bo~ especially when more information is required to 
make a change. (eg. format for printer) 

Display or hide a control. (eg. hide margin ruler, show document size) 

Set a control for subsequent changes. (eg. scale of ruler, set tab) 

Make a new selection. (eg. select all of document) 

Normally, a command needs a selection to operate upon. But a command, 
such as "Save and Put Away" or ·Print", may, instead, operate upon the entire 
window or document, ignoring the current selection. 

Both types of commands are legitimate. Both have similar beginnings (and 
ends). 

birth of a command 

Commands are born from events. /1s mouse events give rise to selections, so 
commands arise from menu events. Certain keyboard events (eg. apple-key 
combinations) al$o appear to create commands, but these are actually converted to .. 
menu events bj the P,1enu p'1anagerbefore generating any commands. 

Application users generate the menu events that precede commands. When the 
user cl icks on the menu bar and releases on a menu item, a menu event is born. This 
menu event goes immediately to the current selection, which normally generates a 
command. If iI selection creates the commaflli the command is given the currently 
selected object to operate upon. 

doing a command 

A command changes a document by operating upon the selected object. 
Typically, the change is made to the view. The window updates the display of the 
view to reflect the change before processing the next event. 

A command may also operate upon the entire document or window. This is 
part icular Iy appl icable when there is no selected object. 

undoing a command 
To undo an operation performed by a command, the simplest method is to 

save in the command object the document data that wi II be changed. You simply 
undo the command by restor ing the document's state from the data saved in the 
command. 

The mechanism is similar to making change for a dollar. Suppose that you" 
playing the role of the command, have a dollar. Your friend, playing the role of the 
document, displays some change. In response to a friendly request you swap some of 
his change for your dollar. Now your friend displays a dollar in place of the change. 
But" for reasons unknown" your friend desires to undo the transaction. Since you 



wisely retained his change, you happily restore your friend to his previous currency 
state. 

That simple technique of implementing undo is sufficient for this stage of 
Boxer. But as the amount of information needed to restore a document to its 
pre-changed state grows, more sophisticated undo strategies will be needed. These 
strtitegies tire discussed in the subsequent segment ·Filters~ 

Whenever possible .. all commands should be undoable. This is an extremely 
useful appl ication feature. Especially important is the abi I ity to restore the 
selection to what it was before the command. That way the user can proceed from 
where he or she left off with minimum delay. To this end, the ToolKit provides a 
simple, but powerful structure for doing and undoing' commands. 

MENU EVENTS 

Menu events are generated by the Menu Manager in response to mouse presses 
in the menu bar. 

The menu closest to the mouse press gets pulled-down. The pulled-down 
menu displays a. I ist of menu items. Releasing the mouse over one of these items .. 
generates' a menu event with an associated item number. This item number is used 
to identify the event to the application. 

If the menu event's number is legitimate and an object is selected, a command 
may be generated. But if the current selection is a null selection (kind equals 
nothingKind), a command may not be able to be performed. The menu event may 
generate a warning instead. Wtirnings tire displtiyed in tilert boxes. 

Understandably, from the user's point of view, a menu item should be disabled 
if it cannot be performed. The ToolKit supports this reasoning. 

Before a menu is displayed the selection can tell the Generic Application 
which menu items it will enable and which it will not. This is the recommended 
procedure in t1// t1pplict1tions. If not enabled, the menu item is grayed. Grayed 
menu items cannot generate events. 

COMMAND CONCEPTS 

The following concepts are essential to successful implementation of 
commands: . command phase, phrase file, command number, revelation, linage, and 
filtering. 

command 'phase 
There are four phases of commands. These are: doPhase, undoPhase, 

redoPhase, and commit The diagram: Commtind PhlJSes illustrates their 
interrelationships. 
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The ToolKit defines the following command phase constants: 
TCRcftase = (doPhase, WldoPhase, redoPhase) ; 

Commands are performed during those three phases only. The commitphase 
terminates the command. 

The doPl1ase is the initial command phase. It is entered immediately after 
the command is created. The command is initially performed during this phase. 

The tlndoPl1ase undoes the command. It is entered when the user initiates an 
undo menu event during the doPl1aseor the redoPl1ase. When the command is 
performed during the IIndoPl1ase, the command's previous changes are undone. 

The redoPl1aseundoes an undo. It is entered when the user initiates a redo 
menu event during the IIndoPIJt1se. When the comm~d_ i~ performed during this 
phase, the command's initial changes are reinstated. 

The ToolKit allows only single-tevel undo. Only the most recently performed 
command may be undone or redone. When a command is committed it is 
completed .. and can no longer be undone or redone. Redo and undo events switch the 
command phase between IIndoPhase and redoPhlise. 

Most events other than redo or undo terminate the current command. If the 
current comma~d phase is doPlJlise or redoPhase, the command enters the commit 
phase. The commit fixes the command's changes into the document, then deal locates 
(or frees) the command. I f. the current command phase is IIndoPl1lise, ·the command .. 
is simply deallocated. 

Some events do not terminate a command, e.g., scrolling, splitting, resizing" 
and selecting. They do not affect the command phase. 

phrase file 

The phrase file contains an application's menus, alerts, text, and name on the 
Desktop. Each application has a phrase file associated with it. Phrase fi les are 
covered in a separate document. The phrase file is also known as an alert and menu 
file. 

command number 

The command number is typically the number of the menu item that initiates 
the command. Menu item numbers are defined both in the application phrase fite 
and in the application code. This enables the Menu Manager to communicate menu 
events to the application. A menu item's number uniquely distinguishes it from 
other items in the phrase fi Ie. 

revelation 

Revelation is the amount to reveal the current selection before performing 
the current phase ot the command. 

It is often desirable to scroll the whole selection into view to observe the 
effects of a command. Sometimes (clearing the screen, for example) you don't care. 
And other times only part of the selection (recoloring a box, for example) is needed 
to convey the change. . 



The ToolKit supplies the following revelation constants: 
TReYelation • (revealNone, revealSORe, revealAll); 

Revelation tells the Generic Application how much to scrolt to reveal the current 
selection's bound LRect~ Scrolling is done in a pane selected by the Generic 
Appl ication. 

Revea/None performs no scroll ing. Revea/Some scrolls to reveal at least a 
30x20 pixel portion of the bound LAect. RevealAllscrolls to reveal the maximum 
possible portion of the selection's bound LAect~ 

image 
An image is an area within a view. The command's image defines the portion 

of the view that the command can affect. Typically.~the. image wi II be the same as 
the view. Images have two fields, one of which is the view in which it I ies. Images 
are of the class Tlmage. TView is a subclass of Tlmage. 

11 ... = SUBCLASS or TObjeet 
{fields} 

extentl.Rec't: LReC1.; {the boOOdS of the iNge} 

view: TView; {the view containing the i~ (or SELf)} 

filtering 

Filtering is a way to make a change to a document without affecting ttle 
document's data, A filtered command changes the display of the document, but not 
the document itself. Filtering is like editing an overhead slide by making changes to 
a sheet of plastic covering the slide, The slide's display is changed without the slide 
itself being altered. 

Only when a filtered command is committed are its effects made permanent 
in the document. 

THE STRUCTURE OF COMMANDS 

Commands are descended from the class, TCommand. They have the 
following structure: 

TCoMand • SUBCLASS or TOb ject 

{fields} 

clldlJRber: 
iMge:" 

OOdoable: 
. doing: 

revelation: 

TClduRber; 
TIMge; 

BOOLEAN; 
BOOLEAN; 
TRevelation; 

{the cOMand nuRber of the associated RenU itew.} 
{the iHge or view affecting filtering} 
{TRUE iff the cOlNnd is oocJOaI)le} 

{TRUE iff COMand is in dOPhase or redoPMSe} 
{~ MtCh of the selection to reveal before perfor"ing 

the COMand} 

unHiliteBefoTe: ARRAV[TCAdPhase] Of BOOLEAN {if TRUEr ToolKit unhighlights all 



r.ili teAfter: 

selections before perforRing COMald} 

MRAY[T~] Of BOOLEAN {if TRUE, ToolKit r.ighlights all 
selections after perforRing CORRand} 

Some commands, such as "Show Page Ruler", can be made not undoable. 
Typically, in such cases, a complementing menu item, such as "Hide Ruler", is 
provided in lieu of uridoability. 

Some of the relevant methods of commands are listed below: 
{creation} 

fUNCTION {TCOMand.} CREATE(object: TObject; heap: THeap; itsCfdtuM)er: T~r; 

its I "age: TlRaQe; i~le: BOOLEAN; itsRevelation: TRevelation) 
.~. ~ t 

: TCOMand; 
{destruction} 

PROCEDURE {TCOMand.} free; OVERRIDE; {frees teftPOrary fieldS if last Phase was urtdoPhase} 

{c~and execution} 

PROCEDURE {TCOMaOO.} COMit; DEfAULT; {cOMits the COMtnd (default is. no-op)} 

PROCE~E {TCOMand.} Perfor"(~: TCd'haSe}; DEfAULT; {J)erforRS the COMind in the 

gi ven phase (def aul t is a no-~)} . 
{filtering} 

{those Rethods are covered in the NfilteringN SeQRent} 

In this stage of Boxer, we only need to be concerned with CREATE, Free and 
Perform. 

COMMAND GENERATION 
The ToolKit's rRechanism for generating and processing commands is simple 

and smart. The Generic Application takes care of everything that you don't. You 
need to only handle commands specific to your data. The Generic Application handles 
the rest. For example, in Boxer, you might handle just recoloring and duplicating 
boxes, while leaving such things as printing or saving the document to the Generic 
Appf ication. 

" Your code gets the first opportunity to generate a command in response to a 
menu event. Your appl ication·s selection gets to perform the initial honors. 

role of the selection 

From the moment the user 01 ioks on the menu bar, the menu event is destined 
for the selection. Two methods of your selection are particularly important -
CanDoCommand and NewCommand. The default declarations of those methods are 
listed below. 



fUNCTION {TSelection. } canDoCOMand(CRdNuRber: TCdJN)er; VAR checklt: BOOLEAN) 

: BOOLEAN; DEfAULT; {inditates t~ lYailability} 
fUNCTION {TSelection.} NewCOM8nG(~I: TCMNuM>eI): TC~; DEfAULT; 

{returns the· treated t~} 

Before the tar.:get menu is displayedl the selection is called upon to indicate 
which menu items are avai lable to the user. The flow of control below includes the 
method CanOoCommand. This method tells the Generic Application which items 
are enabled and which are not at the moment of the menu cl ick. 

window.MenuEventAt {TWindow.} 

window.SetUpMenus {TWindow.} 
.~ ... . 

menuBar.BuildCmdName {TMenuBar.} 

selection.CanDoCommand {TBoxSe I ect ion.} 

Graying the items that the selection says are not enabled l the window and the menu 
bar set up the menu. 

As the us.er moves the mouse over the menu1 enabled items under the mouse 
are highl ighted. If the mouse is released over an enabled item l the menu item 
number is returned .. Otherwise ·zero is returned. 

From a nonzero menu item number the selection generates the command. The 
method NewCommand creates the command and returns it to the window. This is 
indicated in the flow of control below. 

select ion.CanDoCommand {TBoxSelect ion.} 

menuBar.DownAt {TMenuBar.} retlTl1S menu item # 

window.DoCommand {TWindow.} 
selection.NewCommand {TBoxSel ect ion.} retlTl1S command 

which class command? 

The NewCommand method creates commands in response to menu events. 
There are four choices of how to proce.ss a "1enuevent. These are: 

1) Create and return an undoable command. 
You must have defined a subclass of TCommand (for example, 
TRecolorCmd) for the particular command. The created command is an 
instance of that subclass. The undoable parameter must be set to true. 
The Perform method of the command will be called by the Generic 
Application after committing the last active command. 

2) Return NIL, rather than a command object, for events that are not 
commands. 

View-altering events such as "hide ruler" or "select all of document" do 
not need to be processed as commands. Returning NIL for a menu event 



preserves the last active command. If undoable, it can still be undone or 
reQone. 

Please read the section "Guidelines for Converting Menu Events Into 
Commands" for more Insignt upon tn/s. 

3) Pass an unrecognized menu item to the Generic Appl ication for proceSSing. 

4) Create and return a command that cannot be undone. 

Typically you define such a command as an instance of the ToolKit class, 
TCommand, with the undoable parameter set to false. Before returning 
you call a method of your creation to execute the command. You may 
need to commit the last command before the body of your command is 
executed. Upon return from NewCommand the last active command is 
committed, if you have not already committed it yourself. 

This is done by calling SUPERSELF.NewCommand. 

Note.. Each type of undoable command should be an instance of a unique subclass of 
TCommanti, since each type makes distinct cnanges to the document. The Perform 
method of each class should reflect the unique way it's instances do and undo changes 
to a document's data. 

. standard commands 

While the selection directly generates commands specific to the application, 
the Generic Application generates commands standard to all applications {ego Save 
and Put Away and Print). 

The selection calls the Generic Application to handle menu item numbers it 
does not recognize. As the flow of control below shows, the selection's 
NewCommand method calfs SUPEASELF.NewCommand to invoke the Generic 
Application. . 

selection.NewCommand {TBoxSelection.} 

SUPEASELF.NewCommand {TSelection.} Generic Application 

window.NewCommand {TBoxWindow.} 

SUPERSELF .NewCommand {TWindow.} Generic Application 

The first thing that TSelection.NewCommand does is give the selection's 
co-selection a chance to generate the command. The co-selection is a special 
selection created by a ToolKit building bloa/t to handle events specific to the building 
bloc": For examp/~a co-selection created by UTe.~'l (the te.~·t building /Jloc") would 
handle menu events su(.;Yl as formatting te.:J(t or changing typestyles, The 
(-:o-selection is 8SSigned to the applil.-:ation se/el.-:tit1l1:'; coSe/ection field, 

If the co-selection does not recognize the menu event, the Generic 
Application passes the event to the appl ication's window. The window is typically 
used to handle commands that affect a whole document (such as clear all boxes), 
rather than a single selected object. 



Finally, any menu items not handled by the window are passed back to the 
Generic Application. It is at this point that a Prlntcommand, for example, is 
generated. 

summary of command generation 
1. The selectlon gets the menu item number. The selection handles 

appl ication specific commands affecting the selected object. 

The selection calls the GenericAppl ication to handle any other commands. 

2. The Generic Application passes the menu item number to the selection's 
co-selection. The co-selection handles building block specific commands 
affecting the (co-selection's) selected object. 

The Generic Application calls the window to handle what the co-selection 
does not. 

3. The window handles appl ication specific commands affecting the whole 
document. 

The window calls the Generic Application to handle any other commands. 

4. The GeAeric Application handles standard commands. 

If the Generic Application does not recognize the menu item number it 
alerts the user. 

It puts up IJ "No Selection" alert for null selection~' 

otherwise it puts up an "Unknown Command" alert, 

Note,' Tfle flow of control applyIng to NewCommand applies to CanDoCommand 
as weI/. 

THE ROLE Of THE WINDOW 
The Generic Application makes the window the owner of the generated 

command. Per the Lisa USer Interface conventions only one command is active at a 
time. 

The followinQ partial interface I ists the fields and methods of TWindow that 
apply specifically to commands. 

TWindow = SUBCLASS Of T(I)ject 

{fields applying to COINnds} 

last~: TCOMand; {the last active ('"OMitted) COMand} 

{..ethOds applying to COINnds} 

fUNCTION (TWindow. )Ca'\DoCoMand(clduN)et: TCdMbet; VIeR checklt: BOOLEAN) 

: BOOLEAN; DEfAULT; {tills curtentWindOw. Cft)oS~} 

fUNCTION (TVinGoV. }CanooStcJ:OManG(ClWJM.lM)et: TCldtJN)et; YAR CheCk I t: BOOLEAN) 
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: BOOLEAN; DEfAULT; {stancJard cONWWl availability} 

PROCE~E {TViooow. }COMitLast; DEfAULT; {cOMits and frees the last active COMInd} 

PROCE~E {TVinclOW. )OoCOMand(CdMber: T~er); DEfAULT; {creates Mld perforRS the 

COIINnd associated wi ttl the {Ii Yen Renu i teflt nuMet} 

PROCEIUE (TWindow. }tIenuEYentAt(..ousePt: Point); DEfAULT; {identi fies the ReOO i ttfl nuRbel 

and calls currentWindow. 00C0Mand} 

fUNCTION (TWindow. }MeWCoMhS(cldluN)el: TCduN>er): TCoMand; DEfAULT; 

{calls currentWindow.NewStdC~and} 

fUNCTION {TWindow. )MevStdCOfNnd(CfWJNURber: TCIdIlMber): TCOM~; DEfMJLT; 

{returns a created COMand} 

PROCEDURE {TVindow. }PerforRCOManG(newtOM.s: TCOManG); {cOMits last COMaNl, then perforRS 
the new cOMand} .~. ~ . 

PROCEDURE {TWindow. }PerforRLast(CRCPhase: T~); (perforRS the current COMand in the 

ai yen COMancJ pMse} 

PROCEDURE {TWindow.}SavecORRand(c~~and: TCORRand); {saves the cORRand as SELf.lastCRd} 

PROCEDURE {TWiooow. }SetUpttenus; {sets up ~ before allowing user to select a Reno i te..} 

PROCEDURE {TWindow. _Last; {undOes or redoes the last COMand} 

Note that a field of the window, lasfemd,. keeps track of the last active command 

The. window is primarily responsible for handling undo and redo events" and 
committing commands. 

As you can see from both the diagram: The Flow of User Events (menu events) 
and the following section" the window plays a major role in processing commands. 



PROCESSING COMMANDS 

The selection creates a command. The window processes it. The important 
role that the window plays during the various command phases is conveyed by the 
following flow of control diagrams. 

the doPhase (command creation) 
The doPhasecreates a new command, and commits the last active command 

before performing the new command. The flow of control in 6Boxer is as follows: 

process.ObeyTheEvent {TProcess.} 

window.MenuEventAt {TWindow.} -) fllenu item nUfl1ber 
.~ ~ . 

window.DoCommand 

selection.NewCommand 

window.PerformCommand 

window.Commitlast 

(window. lastCmd).Commi t 

(window.lastCmd).Free 

window. SaveCoinmand 

window.Performlast 

window.Highlight 

selection.Highl ight 

window .Revea ISe leet ion 

selection.PerformCommand 

command.Perform 

window.Update 

window. H ighl ight 

selection.Highl ight 

{TWindow.} 

{TWindow.} -) (returns) cmd 

{TWindow.} 

{TWindow.} 

{-} 
{-} 
{TWindow.} cmd -) window.lastCmd 

{TWindow.} <p/I8se" doPhase) 

{TWindow.} turns highlighting off 

{TBoxSelection.} 

{TWindow.} 

{TSelection.} default 

{ - } <'phase == doPhase) 

{TWindow.} draws the modified view 

{TWindow.} turns highlighting on 

{TBoxSelection.} 

{ .. } - the command's c I ass 

Note.' By default the Generic Ilpplication turns highlighting off before and on after 
performing the command. This e8l1 be deactivated in the camm8l1d~~ CREATE 
method 

the undoPhase 

The Generic Application applies the undoPhtiseto the command created in the 
doPhase. The undoPhase is entered when the menu item number returned from 



{TMenuBar .}OownAt equals the ToolKit constant, uUndoLast. The flow of control is 
listed below:. 

window .MenuEventA t 
window.DoCommand 

. window.UndoLast 

window.PerformLast 

{ ... } 
command.Perform 

{,., } 

{TWindow.} returns uUndolas( 

{TWindow.} 

{TWindow.} 

{TWindow.} <'p/Hb'e:::= undoPhase> 

(p/Ja:,.'e == undoPhase) 

Note: It is up to the command's Perform method to define the results for the 
different phases. If not undoable" a command Is neither performed In this phase nor 
the redoPht1se. 

the redoPhase 

The redoPhaseundoes the undoPhase. Its flow of control is similar to that for 
the undoPhl1se. . The same menu item number, uUndoLast, is used to indicate undo 
and redo events. The command's doing field differentiates the two events. The 
redoPh~'e is entered only if· command.doing is false. . 

window.MenuEventAt {TWindow.} returns uUndolast 

window .OoCommand {TWindow.} 

window.UndoLast {TWindow.} 

window.PerformLast {TWindow.} <phase == redoPhase) 

{ ... } 
command.Perform (phase == redoPht1se) 

{ ... } 



RECOLORING. DUPLICATING. AND CLEAR ALL (In Boxer) 

Three commands are implemented in this stage of Boxer. These are recolor, 
duplic8te. and cle8r 8/1. 

recolor 

Recoloring allows the user to change the color of the selected box. This 
operation is undoable. The command object needs to remember the original color of 
the box to be able to undo a color change. 

If no box ;s selected, the recolor menu items are disabled (grayed). 

User interface: A separate menu for colors will be displayed. The user will be able 
to choose any of the following colors from the meri~: -white, light gray, gray, dark 
gray, and black. The color selected will be the new color of the selected box. 
Undoing the oommand restores the box's original color. 

duplicate 

Dupl icate allows the user to dupl icate the selected box. The newly created 
dupl icate becomes the selected box. This box wi II have the same shape and color as 
the original. 

This operation is undoable. The command needs to keep track Qf both the new 
box and the original box to be able to undo and redo itselt .. 

If no box is selected, the duplicate menu item is disabled. 

User interface: A duplicate menu item wi II be displayed in the Edit menu. When' the 
user chooses this menu item, a duplicate of the selected box will be created and 
selected. Undoing the command erases the duplicate and reselects the original box. 

clear all 
Clear all allows the user to clear the boxView of all boxes. For this stage of 

Boxer this operation is not undoable. As such, a warning needs to be supplied to the 
user to ver i fy whether the command should be performed. 

Since clear aI/operates upon the entire window, and does not depend upon the 
selection, it is always enabled. 

User interface: A clear cil/menu item wi II be displayed in the Edit menu. When the 
user chooses this menu item, an alert box is immediately posted. The alert box 
warns the user that the command cannot be undone. The user is Qiven the choice to 
cancel the command or perform it. If performed., the window and the view are 
cleared of all boxes. 

Note: According to the Lisa User Interface Standards., Cle8r Allshould not be 
a separate command. The user should choose Select A/land then Clet1r. However, 
for pedagogical reasons., we implement Clear All in this segment. 



IMPLEMENTATION 

We modify the previous stage of Boxer, 5Boxer, to implement the recolor, 
duplicate, and clear allcommands. 

With the exception of the CanDoCommand and NewCommand methods in 
the selection and the window, we can implement each command separately. This is, 
in fact, what we do. 

Implementation of Oupli(NJte: 

To implement dl/plicatewe need to: 

1. Insert a dl/plicate menu item into the Edit menu in the phrase fi Ie. 

2. Insert the menu item number of dl/pl/cate into the interface. Menu item 
constants generally begin with a lower case "u" (e.g. uDuplicate). 

3. Define a new command class, TDuplicateCmd. This class defines two 
fields: oldBox for the old box, and newBox for the duplicate box. 

4. Modify {TBoxSelection.}CanDoCommand to enable the dl/plicatemenu 
item when a box is selected. 

5. Modify {TBoxSelection.}NewCommand to generate an ins'tance of 
TDuplicateCmd when the menu item number supplied is uOuplicate. 

To define the class, TOupl icateCmd, we include the following methods: 

{TOupl icateCmd.}CREATE 

Creates a til/plicate command object. Also dupl icates the old box. 
Duplicating the box in the CREATE method simplifies the Perform code. 

{TOupl icateCmd.}Free 

Frees the command. Frees the dupl icate if the last phase was I/ndoPhase. 

{TOupl icateCmd.}perform 

Performs the command in the three phases. 

in the doPl1ase 

Append the new box to the boxView's boxList. 

Remake the selection to highl ight the new box, not the original. 

Inval idate the new box's LRect. 

in the undoPhase 

Delete the new box from the boxList. 

Remake the selection to highlight the old box, not the new. 

Inval idate the new box's LRect. 



in the redoPhase 

(same as the doPMse) 

theory of operation (dupl icate) 

The operatjon~of the duplicafecommand proceeds as follows: 

The Generic Application is waiting in the event loop for an event. When the user 
depresses the mouse on the menu bar, the Generic Application sets up the menus. It 
requests information about your menus and menu items by calling: 

selection.CanDoCommand {TBoxSelection.} 

1. Indicates which of your selection-dependent menu items are enabled 
or disabled. If the command number passed to you is not one your 
selection handles, then call SUPERSELF .CanOoCommand to give 
control back to the Gener ic Appl ication. 

Since you are not using any bui Iding blocks, and thus have no co-selections, the 
Generic Application promptly calls: 

window.CanDoCommand {TBoxWindow.} 

2. Indicates which of your selection-independent menu items are 
enabled or disabled. If the command number is not one your window 
handles .. call SUPERSELF .CanDoCommand to give control back to 
the Generic ~plication. ." 

The Generic Appl ication then processes standard menu items to complete setting up 
the menus. The Generic Application then passes control to the Menu Manager. The 
Menu Manager returns the number of the menu item the user released the mouse on. 
If no menu item was chosen., zero is returned. 

The Generic Application application gives you the first opportunity to identify 
the newly generated menu event. It calls: 

selection.NewCommand {TBoxSelection.} 

3. Compares the menu item number supplied with those that your 
application wi II process directly. If the menu item number equals 
uDuplicate, then: ' 

Creates a new instance of TOupl icateCmd. You supply the 
handle of the currently selected bo~ which is saved as 
SELF .oldBox. {TOupl icateCmd. }cREATE dupl icates the selected 
box and assigns the duplicate to SELF.newbox. 

4. Returns the duplICate command to the Generic Application. 

[From this point on tile menu event is assumed to be uOuplicate.j 
The Generic Application commits and frees the last command. It then installs 
duplicate in the window's lastCmd field. Next, it calls your code to unhiQhl iQht the 
current selection before performinQ duplicate: 



selection.Highlight {TBoxSelection.} 

Now the Generic Application reveals the selection as specified in the command's 
revelation field. If revealing the selection requires scrolling, it calls view. Draw as 
needed. It then calls your code to perform the doPhase of the command: 

lastCmd.Perform {TOupl icateCmd.} 

5. Makes the dupl icate the new selected object. Inval idates' the 
duplicates's shape LRect. Returns. 

The Generic Application now updates the window and highlights the current selection. 
The dupl icate box is thus drawn and highl ighted. 

Successive undo and redo menu events cause the Generic Application to call your 
command's Perform method with the respective phase.. . 

When a menu event is received that generates a new command, the Generic 
Application attempts to commit the last command. It does the commit only if the 
last command phase was doPlJaseor redoPlJase. 

To commit a command, the Generic Application executes the command's Commit 
method. In the case of duplicatethat method is {TCommand.}Commit. which is a 
no-op. Next, the Generic Application frees the last command. It needs to call 
your code to do. so: 

lastCm~.Free . {TDupJicateCmd.} 

6. Frees the dupl icate if the last phase was undoPlJase. Next frees 
itself. 

The Generic Application then proceeds with the new command. 



Implementation of ReColor: 

To implement recolorwe need to: 

1. Add a Color menu to the phrase file, including the following menu items: 

white _ light gray gray dark gray black 

2. Insert their menu item numbers into the interface. 

3. Oefine a new command class, TRecolorCmd. This class defines two fields: 
color for the new color, and box for the selected box. 

4. Modify {TBoxSelection.}CanDoCommand to enable the recolor menu 
items when a box is selected. 

5. Modify {TBoxSelection.}NewCommand to generate an instance of 
TRecolorCmd when one of the recolor menu item numbers is supp/ ied. 

To define the class, TRecolorCmd, we include the following methods: 

{TRecotorCmd.}CREATE 

Creates a recolor command object. Sets the color field to the color 
chosen. 

{TRecolorCmd.}perform 

Performs the command in the three phases. 

in the doPhase 

Swap the color of the box with the command's color field. 

Inval idate the selected box's LRect. 

in the undoPht1se 

(same as the doPhase) 

(the effect is that the original color is restored) 

in the redoPhase 

(same as the doPhase) 

Implementat ion of Clear All: 

The implementation is a little different here, since clear all is not undoable. 
The main change is that no new command class is defined. Instead we create the 
command as an instance of TCommand. We add a special method to the boxWindow 
to perform the command. That method is added to the boxWindow, because the 
command is independent of the boxSelection. 

To implement clear aI/we need to: 



,. Insert a clear allmenu item into the Edit menu in the phrase fi Ie. 

2. Insert the menu item number of clear all into the interface. Use the 
menu item constant, uClearAIi. 

3. Insert an alert into the phrase file warning the user that clear allcannot 
be undone. Before the command is performed we want to give the user a 
chance ta cancel: since It is not going to be undoable. 

To insert the following alert: "The Clear All command cannot be undone", 
you must: 

a. Put the following text into the phrase file. Along with the alert it 
defines a corresponding alert number and alert type. 

: PROCEDURE {T8oxWindow. }NeWC~and {Where. the alert is calledfr~} 
; cantUndo = 1001; {Value of the alert constant} 
1001 caution cancel alert 
You will not be able to undo Clear All 

This is a caution cancel alert It gives the tJSer the option to cancel 
the named operation., or to continue, To make this alert 
parameterized 0/ the command name you could type ·You will not 
be able to undo '''c.. 

b. Put a corresponding alert constant into the interface. 

cantlJndo = 1001; 

4. Add a method to the window, {TBoxWindow.}ClearAII. This method deletes 
every box in the boxView's boxList; and replaces the selection with the 
null selection. 

5. Modify {TBoxWindow.}CanDoCommand to always enable the clear all 
menu item. 

6. Modify {TBoxWindow.}NewCommand to generate an instance of 
TCommand when the menu item number supplied is uClearAII. Next put 
up the alert. I f the user does not cancel the alert, call SELf .Clear All to 
clear the boxes. 

Note.' Returning an instance of TCommand will commit the last 
command automatically. The Generic Application will also call 
(TCommand.'/perform, but this method is a no-opt That is why 
NewCommand explicitly calls special code to perform commands that 
C8nnot be undone. 

To put up th~ alert defined above# you must make the following call: 
process. Caution (cantlttdo) ; (J)uts 'I) the caution alert, c .. tundo} 

Implementation Summary 
The actual implementation for 6Boxer is summarized below. The code for 

5Boxer is used as the base for all changes. 



New Constants 
{MOOS} 

UWlite = 1006; 
uLtSray = 1001; 

uGray = 1008; 

UOkGray :: 1009; 

uBlacl<. = 1010; 
uDuplicate = 1011; 

uClearAll = 1012; 
{phrases} 

canttJldo = 1001; 

New Classes 
[TRecolorCAcl] 

T~r; 
fUNCTION {TRecolorCRd. }CREATE (object: TObject; itsHeap: THeil); iuc..tJNuRber: 

itsView: TBoxView; itsBox: T80x; itsColor: TColor) 
: TReeolorc..d; 

PROCEDURE {TRecolorCRd.}PelfoIR; OVERRIDE; 

[TDuPliclteC"d] 

fUNCTION (TDuplicat~d. }CREATE(object: TObject; itsHeaf): THear>; 

itsC~er: T~r; itsView: TBoxView; 

itsBox: TBox): TDuplicatecRd ; 

PROCEDURE {TDuplicatetlM1. }free; OVERRIDE; 

PROCEDURE {TDuplicateCAd.}Perforl; OVERRIDE; 

New Methods (for existing classes) 
[TBoxSelection ] 

PROCEDURE (TBoxSelection. }CanOoCOMancI(cMNuN>er: TC~r; VAR checkIt: BOOLEAN) 
: BOOLEAN; OVERRIDE; 

. PROCEDURE {TBoxselect1on. }lletlCOMancI(CdJN)er: T~r): TCOMand; OVERRIDE; 

PROCEDURE {TBoxSelection. }fIouseRelease; OVERRIDE; 

If the mouse moved with the button down (a mOllSe move event) 
{TBoxSelection.}MouseRelease commits the last command. 
Otherwise it returns. . 



(:rBoxUindotl] 

PROCEDURE {TBoxWindow. }CanDoCOA".nd(c"dNuN>er: TCRdNtJN)er; VAR CheCklt: BOOLEAN) 
: BOOLEAN; OVERRIDE; 

PROCEDURE {TBoXW1000w. }leIlCOMancI{cd\Mber: TCdkJM)er): TCOManO: OVERRIDE: 

PROCEDURE {TBoxWindOw.}ClearAll; 

Modified Method 

[TCreateBoxSeleetion] 

PROCEDURE {TCreateBoxSelection. }fIouseRelease; OVERRIDE; 

{TCreateBoxSelection.}MouseRelease now commits the last 
command before adding the newly created box to the view. 

Something to think about: If box creation did not commit the last command 
then what would the following series of events do? 

1. Dupl icate a box 

2. Create a box 

3. Undo 

Hint: Does creating a box normally affect window.lastCmd? 

GUIDELINES FOR CONVERTING MENU EVENTS TO COMMANDS (optional) 

Rec%r, duplicat~ and clear all, as with all commands, should be undoable. It 
is only for demonstration purposes that clear all is not undoable in this segment. 

In general, menu events that change the document, such as cut and past~ 
should be undoable. Exceptions can be made if the cost is too great as in revert to 
previol/S version. 

Menu events that only change the selection or view, such as select allor hIde 
ruler, should not be undoable. 

Consider the follOWing example. A user cuts an object from a document, then 
selects the entire document. Suddenly she chooses to undo the last command. The 
last command is the cut not the select aIL Therefore the cut is undone 

Sometimes menu events make such drastic changes to the display that it 
would be confusing to undo the last command. For example, within a bar graph in 
LisaGraph a user might change the text on the X-axis label, then immediately. 
change the graph to a pie chart. Even though changing to a pie chart does not change 



the document., undoing the text change at this point would be confusing to the user 
because the Gontext is gone. 

If a menu event changes an entire view, as opposed to just the selection, it 
should be made into a command. There are actually no hard and fast rules for what 
kind of events should be commands. Just use your best judgement. 

Questions: 



Corrrnands Lab 

- To implement r6do and duplicat6 commands with undo. To implement cJeBT all 
command without undo . 

.".. you are ebot.t to do: 

You will compile and run 6Boxer, then optionally modify the .ource. This 
should be done 1n the following steps: 

1) Copy the following files onto your prefix volume. 

6l.Sox er . TEXT 
6lBoxer2. TEXT 
6tSoxer. TEXT 
6PBoxer .TEXT 

2) Compile, install, and run the sample application, 6Boxef. Use 46 as 
t.he tool number. 

3) Scan the listtngs or the four rUes In the sample appUcatton. TheSe. 
are included in the appendix, "Code Samples for this Segment ". 

Study t.he edit and color menus in the plTase file. 

4) {Optional] Make the CJ6lJf all command undoable. 
Hint: Think about how you would save the view durino the doPh8se 

and the rl!ldoPh4st!. 

warning: 86 very clITl!Iful lJJbout whIJt gtIts rtlStorfJd M the s6Jf!cted 
DbjIJct wing tl» untkJPhas-e. 

Things to look Ol.t t..-: 
- Pr81l1ous cornmIJI?d is not committ6d. 

You must create a command in response to a C18. 1111 menu event. 
- 8oxII$ ~1Jr,. but do fItJIt Tt1tJ!ppeI!ll'. 

Are you saving the view's l1st of boxes when doing the command. 

- BOX6S do not disllPfJll •. 
Check 'Nhat you are actually invalidatinQ. 

Does your command's Perfcam method change the view? 

9-1ab-l 
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26 
SLOT2CHANl 
; no assembl er f 11 8S 
$ 
;no building blocks 
$ 
: no I inks 
$ 
y 
y 
n 
8oxNum6 

XSBOXER. !EX! Page 1 
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1 
3 
2500 
$--aOOT - TK/PABC 

: Apple building block phrase files can be included here 

1000 
6Boxer 

PROCEDURE {TBoxWlndou. )NeuCommand 
I cant Undo • 1001; 
1001 caution cancel alert 
You uill not be able to undo CiearAII. 

o 
1 
$--SOOT-TK/PABC-File/Print 

2 
Edit 
Undo Last Change~05 

Dupl lc.t./D~Oll 

Clear All /Z~012 

3 
Shades 
IIJh1te~006 
L ight Gray~007 
Gray~008 
Oark Gray~009 
Bl ack~OlO 

S 
$--SOOT-TK/pABC-Page Layout 

99 
$--SOOT-TK/PABC-Oebug 

100 
$--aOOT-TK/pASC-Suzzuords 
Create Box~OOO 
Hove Selection~OOl 

o 

P6BOXER. !EX! Page 1 



9 Rug 1984 15:54:58 

PROGRAM MSBoxer, 

USES 
{$U UOb ject 1 UOb ject, 

{$IFC 1 1braryVers ion <. 20} 
{SU UFont} . UFont, 

{$£NOC} 

{
$U QuickOrau 
$U UDrau 
$U UABC 

{$U U6Boxer 

} 
Ou lckDrau, 
UDrau, 
UABC, 

U6Boxar, 

CONST 

phrasaVers ion • 1; 

BEGIN 

END. 

process :- TBoxProcess. CREATE; 
process. Commence(phraseVersion): 
process. Run; 
process. Complete(TRUE); 

Jt3BOXER. TEXT Page 1 



1 1--
1 2 --
1 3--
1 4 --
1 5 --
1 6 --
1 7 --
1 8--
1 9 --
1 10--
1 11--
1 12--
1 13--
1 14--
1 15--
1 16--
1 17--
1 18--
1 19--
1 20--
1 21--
1 22--
1 23--
1 24--
1 25--
1 26--
1 27--
1 28--
1 29--
1 30--
1 31--
1 32--
1 33--
1 34--
1 35--
1 36--
1 37--
1 38--
1 39--
1 40--
1 41--
1 42--
1 43--
1 44--
1 45--
1 46--
1 47--
1 48--
1 49--
1 50--
1 51--
1 52--
1 53--
1 54--
1 55--
1 56--
1 57--
1 58--
1 S9--
1 60--
1 61--
1 62--
1 63--
1 64--
1 65--
1 66--
1 67--
1 68--
1 69--
1 70--
1 71--
1 72--
1 73--
1 74--
1 7S--
1 76--
1 77--
1 78--
1 79--
1 80--
1 81--
1 82--
1 83--
1 84--
1 85--
1 86--
1 87--
1 88--
1 89--
1 90--
1 91--
1 92--
1 93--
1 94--
1 95--
1 96--
1 97--
1 98--
1 99--
1 100--
1 101--
1 102--
1 103--
1 104--
1 105--
1 106--
1 107--
1 108--
1 109--
1 110--

UbWXJ::JoC. n:xr 

{SP) 

(
This segment of Boxer l~)~ments commands ylth undo) 
Copyright 1983, Apple Computer Inc.) 

UN IT U6Boxer; 

INTE~FACE 

USES 
($I.) UOb ject) UObject, 

{SIFC 11braryVenion (. 20} 
fSU UFont) UFont, 

(stNDC) 

I $I.) Ou ickDrau) 
SU UDrau) 
$I.) UABC} 

Ou1ekDraw, 
UOrau, 
UABC; 

CONST 
color1llhite • 1; 
colorltGray • 2; 
colorGray • 3; 
colorOkGray • 4; 
col orBl ack • 5; 

( selection kinds) 
boxSelect10nKind. 1; 
createBoxSelectionKlnd. 2; 

( Henus ) 
uWh1te • 1006; 
uLtGray • 1007; 
uGray • 1008; 
uDkGray • 1009; 
uBI aek • 1010; 
uDupl ieate • 1011; 
uCI ea rAIl • 1012; 

( Phrases) 
cant Undo • 1001; 

TYPE 

TColor. color1llhite .. colorBJack; (color of a bOX) 

(Neu Classes for this Appl ieatlon) 

TBox • SUBCLASS Of TObject 

(Variabl es) 
shapeLReet: 
color: 

LReet; 
TColor; 

(Creat1onlDestructionl 
FUNCTION TBox.CREAtE(objeet: TObject; ItsHeap: THeap): TBox; 

High) Ighting support } 
PROCEDURE TBox. PalntHandles; 

Framing yhlle creating) 
PROCEDURE TBox. DralolF rame; 

[Disp} av} 
PROCEbuRE TBox. Drau; 
END; 

TBoxVleu • SUBCLASS OF TVleu 

(Variables) 
boxList: TLlst; 

Page 2 

{CreationlDestructlon} 
FUNCTION TBoxView.tREATE(objeet: TObject; itsHeap: THeap; ItsPanel: TPanel; ltsExtent: LRect) 

: TBoxV1ey; 

FUNCTION TBoxView.BoxWlth(LPt: LPolnt): TBox; 

(Inva) Idat 10n1 
PROCEDURE T~oxV ieu. Inval Box( inval LRect: LRect) ; 

PROCEDURE TBoxView. HousePress{.auseLPt: LPoint); OVERRIDE; 

{D1spl ayl 
PROCEDURE TBoxView. Dray; OVERRIDE; 

( In it ial Int ion) 
PROCEDURE TBoxVleu. InjtBoxUst( itsHeap: THeap): 
FUNCTION TBoxView.NoSelection: TSelection; OVERRIDE; 

END; 

TBoxSel eet ion • SUBCLASS OF TSelection 

(Variabl as} 
box: TBox; 

(Creat ion IDest ruct ion) 
FUNCTION TBoxSelection.CREATE(object: TObject: itsHeap: THeap; ItsV1ew: TVleu; ItsBox: 

ItsKind: INTEGER; itsAnchorlPt: LPoint): TBoxSelect ion; 

{Drawing - per pad} 
PROCE URE TBoxselection.Highl 19ht(highTranslt: THighTranslt); OVERRIDE; 

(Selection - per pad) 
PROCEDURE TBoxSelection. HouseHove(mouseLPt: LPoint); OVERRIDE; 
PROCEDURE TBoxSelectio~HouseRel.ase; OVERRIDE; 

{Command Dispatch} 

TBox; 
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1 111 
1 112 
1 113 
1 114 
1 115 
1 116 
1 117 
1 118 
1 119 --
1 120 --
1 121 --
1 122 --
1 123 
1 124 
1 125 
1 126 
1 127 
1 128 
1 129 
1 130 
1 131 
1 132 
1 133 
1 134 
1 135 
1 136 
1 137 
1 138 
1 139 
1 140 
1 141 
1 142 
1 143 
1 144 
1 145 
1 146 
1 147 
1 148 
1 149 --
1 150 --
1 151 --
1 152 --
I 153 
1 154 
1 155 
1 156 
1 157 
1 158 
1 159 
1 160 
1 161 
1 162 --
1 163 
1 164 
1 165 
1 166 
1 167 
1 168 
1 169 --
1 170 
1 171 
1 172 --
1 173 
1 174 
1 175 
1 176 
1 177 
1 178 
1 179 --
1 180 --
I 181 --
1 182 
1 183 
1 184 
1 185 
1 186 
1 187 
1 188 
1 189 
1 190 
1 191 
1 192 
1 193 
1 194 
2 1 
2 2 --
2 3 --
2 4 --
2 5 -- A 
2 6 0- A 
2 7 --2 8 --
2 9 --
2 10 1-
2 11 --
2 12 --
2 13 -1 
2 14 --
2 15 -0 A 
2 16 --
2 17 --
2 18 -- A 
2 19 0- A 
2 20 --
2 21 --
2 22 --
2 23 -0 A 
2 24 
2 25 
2 26 --

END; 

FUNCTION TBoxSelect10n. NeuCommand(cmdNumber: TCmdNumber}: TCommand; OVERRIDE: 
FUNCTION TBoxSelection. CanOoCommand(cmdNumber: TCmdNumber. VAR check It: BOOLEAN) 

: BOOLEAN; OVERR lOE; 

1CreateBoxSelectlon. SUBCLASS OF TSelection 

(Varlabl es) 
box: TBox; 

(Creat 10n/Oest ruct 10n) 
FUNCT ION TCreateBoxSelect ion. CREATE( ob ject: TOb ject; ttsHeap: THeap; ItsV iew: TV ieu; 

itsAnchorLPt: LPoint): TCreateBoxSel ect ion; 

(Selectlon - per pad) 
PROCEDURE TCreateBoxSelect lon. MouseHove(mouseLPt: LPoint); OVERRIOE; 
PROCEDURE TCreateBoxSelection. MouseRe} ease; OVERRIDE; 

END; 

{ This command recolors the selected box and is not undoable} 
TRecolorCmd • SUBCLASS OF TCommand 

Box: TBox; 
color: lColor; 

(Creation) . 
FUNCT ION TReco} orCmd. CREATE( ob ject: TObject: itsHeap: THeap; itsCmdNumber: TCmdNumber; 

ltsVieu: TBoxVie",; itsBox: TBox; itsCoIor: TCo} or): TRecolorCmd; 

PROCEDURE TRecol orCmd. Per form( cmdPhase: TCmdPhase); OVERR JOE; 
END; 

( This command dupl1cates the selected box and is undoable ) 
TOupl 1cateCmd • SUBCLASS OF TCommand 

oldBox. ne",Box: TBox; 

{Creat ion} 
FUNCT ION TOupl icateCmd. CREATE(object: TObject; itsHeap: THeap: ltsCmdNumber: TCmdNumber; 

1tsVieu: TboxVieu; itsBox: TBox): TDupl icateCmd; 

{Command Execution} 
PROCEDURE TDupllcateCmd. Perform( cmdPhase: TClIIdPhase); OVERR IDE; 
END; 

TBoxProcess • SUBCLASS OF TProcess 

(Creat 10n/Oest ruct ion) 
FUNCTION TBoxProcess. CREATE: TBoxProcess; 
FUNCTION TBoxProcess. NeuDocHanager(volumePrefix: TFilePath; openAsTool: BOOLEAN) 

END; 
: TDocHanager; OVERR IDE; 

TBoxOocHanager • SUBCLASS OF lOocHanager 

(Creat ion/Dest ruct lon) 
FUNCTION TBoxDocHanager. CREATE(object: TObject; itsHeap: THeap; itsPathPreflx: TFllePath) 

: TBoxDocHanager; 
FUNCTION TBoxDocHanager. NeuWindow{heap: THeap; ~rIO: TWindo",lD): TWindou; OVERRIDE; 
END; 

TBoxWindou • SUBCLASS OF TWindou 

{Creat ion/Destruct ion) 
FUNCT ION TBoxW indou. CREATE( ob ject: TOb ject; ItsHeap: THeap; itsLlmgr 10: TW indoloJ 10): TBoxW Indou; 

(Document Creation) 
PROCEDURE {TBoxWindou.} BlankStationery; OVERRIDE; 

(Commands} 
PROCEOU~E TBoxWindou. ClearAII; 
FUNCTION TBoxWindou. Ne",Command(cmdNumber. TCmdNumber): TCommand; OVERRIDE; 
FUNCTION TBoxWindou. CanDoCommand{cmdNumber. TCmdNumber; VAR check It: BOOLEAN): BOOLEAN; OVERRIDE; 
END; 

I MPI.EMENT AT ION 

1$1 U6Boxer2.text) 
(U~BOXER2) 

ttETHODS OF TBox; 

FUNCT ION TBox. CREATE{ object: TObject; itsHeap: THeap): TBox; 
BEGIN 

{$IFC fTracelBP{ll); {SENOC} 
~EI.F :. Ne~Obj.ct{ itsHeap, THISCLASS); 
WITH SELF 00 

BEGIN 
shapeLRect :. zeroLRect; 
color:. colorGray; 
END; 

{$IFC fT race) EP; {SENDC} 
END; 

(SIFC roebugMethodsl 
PROCEDURE TBox.F1elds(PROCEOURE Field(nameAndType: S25S)}; 
BEGIN 

Fleld~'shapeLRect: LRect'); 

Field" ); 
ENO; 
{SENOC} 

F iel d . color: INTEGER'); ~ 

'--------
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2 27--
2 28 -- A 
2 29--
2 30 0- A 
2 31--
2 32--
2 33--

(Th is draus I Plrt lcullr bOx) 
pAOCEDURE TBox. Drau; 
VAR ) Pat: LPat tern; 
BEGIN 

($IFC rrraee}BP(10); (SENOC) 
PenNonnal; 

UEBOXER, !EX! 

2 34--
2 35 1-

IF LRectlsVislble(SELF. shlpeLRect) THEN (this box needs to be draun) 
BEGIN 

2 36--
2 37 2-
2 38--
2 39--
2 40--
2 41--
2 42--

(Get I Ouickdraw plttern to represent the box's colorJ 
CASE SELF. eol or Of 

col or1llh ite: 
colorltGray: 
colorGray: 
colorOkGray: 
co) or131 Ick: 

:. 1 Patll/hite; 
:. 1 PatLtGray; 
:. 1 Pat Grav; 
:. I PatDkGray; 
:. 1 PatSI ack; 

2 43-- OTHERWISE 
END; 

1 Pat 
1 Pat 
1 Pat 
1 Pat 
IPlt 
IPat :. JPltlllh1te; {this cise should not happen] 

2 44-2 
2 45--
2 46--
2 47--
2 48--
2 49-1 
2 50--
2 51 -0 A 
2 S2--
2 S3--
2 S4 -- A 
2 S5 0- A 
2 S6--
2 57--
2 58--
2 59--
2 60--
2 61 -0 A 
2 62--
2 63--
2 64--
2 65 -- A 
2 66--
2 67--
2 68--
2 69--
2 70 -- B 
2 71 0- B 
2 72--
2 73--
2 74 -0 B 
2 75--
2 76 0- A 
2 77--
2 78--
2 79--
2 80--
2 81 1-
2 82--
2 83--
2 84--
2 85-1 
2 86--
2 87--
2 88--
2 89--
2 90 -0 A 
2 91--
2 92--
2 93--
2 94--

END; 

(Fill the box with the pattern, and draw a 
FillLRect(SELF. shapeLRect, IPat); 
FrameLRect(SELF, shapeLRect); 
END; 

($IFC rrraee)EP; (SENDC) 
END; 

( Frame I Plrt ieul If box) 
PROCEDURE TBox. DrawF rame; 
BEGIN 

END; 

($IFC rr race) BP( 10); (SENDC) 
PenNonnal; 
PenNode( PatXOr); 
FrameLRect(SELF. shapeLRect); 
{$IFC rrraee)EP; (SENDC) 

frame around1t) 

(This calls the DoToHandle Procedure once for each handle LRect; 
set up the pen pattern and mode before call ing) 

PROCEDURE TBox.PaintHandles; 
VAR hlRect, 

shapeLRect: LRect; 
dh, dv: LONGINT; 

PROCEDURE HoveHandleAndPaint(hOffset, vOffset: LONCINT); 
BEGIN 

END; 

OffsetLRect(hLRect, hOffset, vOffset}; 
Pa1ntLRect(hLRect); 

BEGIN 

END; 

($IFC rrraee)BP(lO); {SENDC} 
SetLRect(hLRect, -3, -2, 3, 2); 
shapeLRect :. SELF. shapeLRect; 
WITH shapeLRect DO 

BEGIN 
dh :. right - I eft; 
dv :. bottom - top; 
HoveHandl eAndPaint(1 eft, top); 
END; 

HoveHandleAndPainUdh. 0); 
HoveHandleAndPaint 0, dv)~ 
HoveHandleAndPaint -dh, 0); 
{$IFC fTrace]EP; { NOC} 

(draw top left handle) 

Ithen top right) 
then bottom right) 
finally bottom left] 

2 95 -- METHODS OF TBoxV1eu; 

user of this method must 

2 96--
2 97 -- A 
2 98--

FUNCTION TBoxView. CREATE(object: TObject; itsHeap: THeap; itsPanel: TPanel; itsExtent: LRect) 
: TBoxVieu; 

2 99 0- A 
2 100--
2 101--

BEGIN 
($IFC fTraeelBP(ll); (SENDC] 
IF object • NIL THEN 

2 102--
2 103--
2 104--
2 105--

object ;. NeuObject( itsHeap, THISCLASS); 
SELF:. TBoxVieu{ !tsPanel. NewView(object, itsExtent, TPrintHanager, CREATE(NIL, itsHeap), 

stdHargins, TRUE»; 

2 106 -0 A 
2 107--

($IFC rrrace}EP; {SENOC} 
END; 

2 108 -- ($IFC roebugMethods) 
2 109 -- A PROCEDURE TBoxV1eu.Fields(PROCEDURE F1eld(naM8AndType: 
2 110 0- A BEGIN 
2 111 -- TVieu. Flelds(F1eld); 
2 112 -- FieldC'boxList: TList'); 
2 113 -0 A END; 
2 114 -- {SENDC} 
2 115--
2 116--
2 117--
2 118 -- A 
2 119--
2 120--
2 121 0- A 
2 122--
2 123--
2 124--
2 125--
2 126--
2 127--
2 128--
2 129 -0 A 
2 130--
2 131--
2 132--
2 133 -- A 
2 134--
2 135--
2 136 0- A 

{This returns the box containing a certain point} 
~UNCTION TBoxView.80xWith(LPt: LPoint): TBox; 
VAR box; TBox; 

s: TL istScanner; 
BECIN 

END; 

($IFC fTraceJBP(11); (SENDC] 
boxllJ it h :. N1L; 
s :. SELF.boxList. Scanner; 
WHILE s. Seln(box) DO 

IF LPtlnLRect{LPt, box. shapeLReet) THEN 
boxlll1th ;. box' 

{$lFC fTraee)EP; {$ENDC~ 

(This draws the 1 ist of boxes) 
PROCEDURE TBoxV i8W. Draw; 
VAR box: TBox; 

$: TL1stSeanner; 
BEGIN 

S255»; 

Page 4 
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2 137 --
2 138 --
2 139 --
2 140 --
2 141 --
2 142 -0 A 
2 143 --
2 144 --
2 145 --
2 146 -- A 
2 147 --
2 148 --
2 149 --
2 150 --
2 151 0- A 
2 152 --
2 153 --
2 154 --
2 155 --
2 156 --
2 157 --
2 158 --
2 159 --
2 160 --
2 161 --
2 162 --
2 163 --
2 164 --
2 165 --
2 166 --
2 167 --
2 168 --
2 169 --
2 170 --
2 171 -0 A 
2 172 --
2 173 --
2 174 -- A 
2 175 0- A 
2 176 --
2 177 --
2 178 --
2 179 --
2 leo -0 A 
2 181 --
2 182 --
2 183 -- A 
2 184 --
2 185 0- A 
2 186 --
2 187 --
2 lee 
2 189 --
2 190 -0 A 
2 191 --
2 192 --
2 193 -- A 
2 194 0- A 
2 195 --
2 196 --
2 197 --
2 198 -0 A 
2 199 --
2 200 --
2 201 --
2 202 --
2 203 --
2 204 
2 205 A 
2 206 --
2 207 0- A 
2 208 --
2 209 --
2 210 --
2 211 --
2 212 --
2 213 --
2 214 --
2 215 -0 A 
2 216 --
2 217 --
2 218 -- A 
2 219 0- A 
2 220 --
2 221 --
2 222 -0 A 
2 223 --
2 224 --
2 225 --
2 226 --
2 227 -- A 
2 228 0- A 
2 229 --
2 230 --
2 231 1-
2 232 --
2 233 --
2 234 -1 
2 235 --
2 236 -0 A 
2 237 --
2 238 --
2 239 --
2 240 -- A 
2 241 --
2 242 --
2 243 --
2 244 0- A 
2 245 --
2 246 --

END; 

(SIFC fTnce}BP(lO); {SENDC) 
s :- SELF. boxList. Scanner. 
WHILE s. Scan{box) 00 

box. Dnu' . 
(SIFC fTnce)EP; (SENDC) 

END; 

{This determines Yhlch type of selection to creale} 
P~OCEDURE TBoxVieu. HousePrass(mouseLPl: LPoint); 
VAR aSel ect ion: TSeJ ect ion; 

panel: TPanel; 
box: TBox; 

BEGIN 
(SIFC rrncelBP{ll); (SENDC) 
panel :- SEL~. panel; 
panel. Highl 19ht(panel.selection, hOntoOff); (Turn off lhe old highl ighling) 
box: - SELF. Boxblith{lftOuseLPt); {Find the box the user clicked on) 

IF box - NIL THEN 
{Create an instance 0' TCraateBoxSeJection) 
aSelection :- panel. selection. FreedAndReplacedBy( 

TCraaleBoxSeleclion. CREATE(NIL, SELF. heap, SELF, mouseLPt» 
ELSE 

{Create an instance or TBoxSelectton} 
aSelectton : - panel. select ton. FraedAndReplacedBy( 

TBoxSelection.CREATE(NIL, SELF. heap, SELF, box, boxSelectionKind, mouseLPt»; 

panel. Highl ight(panel. sel ect ton, hOrrroOn); (Turn on the highl ighting for the neLolly selected box) 

(AI Iou the document to be saved so that any changes made) 
(can become permanent) 

sal r.panel. selection. MarkChanged; 

{SIFC nnce}EP; (SENDC) 
END; 

PROCEDURE TBoxVteu. Inval Box( inval LRect: 
BEGIN 

END; 

{SIFC nnce}BP(10); {SENDC) 
lnsetLRect( invalLRect, -3, -2); 
SELF. panel. Inval LRect( inval LRect); 
{SIFC rrnce)EP; (SENDC) 

lRect) ; 

PROCEDURE TBoxVieu. InltBoxUst (HsHeap: THeap); 
VAR boxList: Tllst; 
BEGIN 

{SIFC fTrace}BP(ll); (SENDC} 
boxList : - "Ust. CR£ATE( NIL, itsHeap, 0); 
SELF. boxLtst ;- boxLlst; 

END; 
{SIFC nnce)EP; (SENDC) 

FUNCTION TBoxVleu. NoSelection: TSelectlon; 
BEGIN 

(SIFC fTnce)BP(ll); fSENDC) 
NoSel ect ion : - TBoxSeJectio~ CREATE{NIL, SELF. Heap, SELF, NIL, nothingKind, zeroLPt); 
(SIFC nnce}EP; (SENDC) 

END; 

METHODS Of TBoxSelection; 

FUNCTION TBoxSelection.CREATE(object: TObject; HsHeap: THeap; itsView: TVieu: itsBox: TBox; 
ltsKind: INTEGER; asAnchorLPt: lPoint): TBoxSelection; 

BEGIN 
(S.JFC nncelBP(ll); (SENDC) 
lF object - NIL THEN 

object: - NeuObJect( itsHeap, THISCLASS); 
SELF :- TBoxSelectlon(TSeI ect ion. CREATE(object, ltsHeap, itsVieu, itsKind, itsAnchorLPt»; 

SELF. box : - ltsBox; 

END; 
{SIFC fTnce}EP; (SENDC) 

(SIFC fOebUgNethods1 
PROCEDURE TBoxSe ection. Fields(PROCEDURE Field(nameAndType: S255»; 
BEGIN 

END' 
( SENDC) 

TSel ect ion. F iel ds( F 1el d); 
Field(' box: TBox'}; 

(This dnus the handles on the selected box) 
PROtEDURE TBoxSelectlon. Highl ight(hlghTransit: THighTranstt); 
BEGIN 

(SIFC flncelBP(11): {SENDC} 
IF SELF. kind <> nothtngKind THEN 

BEGIN 
thePad. SetPenToHighl ight(highTransit); 
SELF. box. PatntHandles; 
END; 

{SIFC fTrace)EP; {SENOC} 
END; 

{set the drauing mode according to desired highl ighting) 
(drau the handles on the box) 

(This 1s called Uhen the user .oves the mouse after preSSing the button) 
PROCEDURE TBoxSelection. HouseHove(.ouseLPt: lP01nt); 
VAR dtffLPt: lPoint; 

boxV ieu: T80xV ieu; 
shapeLRect: lRect; 

BEGIN 
(SIFC flncelBPel1); (SENOC) 
boxVleu :- T&oxVieu(SELF. vieu); 



2 247--
2 248--
2 249--
2 250--
2 251--
2 252--
2 25: 1-
2 254--
2 2S5--
2 256--
2 257--
2 258--
2 259--
2 260--
2 261--
2 262--
2 263-1 
2 264--
2 265 -0 A 
2 266--
2 267--
2 268 -- A 
2 269 0- A 
2 270--
2 271--
2 272--
2 273--
2 274--
2 275 -0 A 
2 276--
2 277--
2 278 -- A 
2 279--
2 280--
2 281 0- A 
2 282--
2 283--
2 284;"-
2 285--
2 286--
2 287 1-
2 288--
2 289--
2 290--
2 291--
2 292--
2 293--
2 294--
2 295--
2 296--
2 297-1 
2 298--
2 299 -0 A 
2 300--
2 301--
2 302 -- A 
2 303 0- A 
2 304--
2 305 1-
2 306--
2 307--
2 308--
2 309--
2 310--
2 311--
2 312-1 
2 313 
2 314 -0 A 
2 315--
2 316 -- END; 
2 317--
2 318--

{How far did mouse .ova?} 
LPtHinusLPt(.ouseLPt, SELF. currLPt, dlffLPt); 

(Hove it 1f delta is nonzero) 
IF ~T Equal LPt(d1ffLPt, zeroLPt) THEN 

BEGIN 
SELF. currLPt ; - IIC)lJseLPt; 

shapeLRect ; - SELF. box. shapeLRect; 
(Co~ute old and new positions of bOx) 

boxVieu. Inval Box( shapeLRect): 
OffsetLRect(shapaLRect, dlffLPt. h, dlffLPt. v); 
boxView. Inval Box( shapeLRect); 

SELF, box. shapeLRact ;- shapeLRect; 
END: 

{SIFC fTrace}EP; (SENDC) 
END; 

PROCEDURE TBoxSalection. HouseRelease; 
BEGIN 

END; 

{SIFC fTrace)BP(11); (SENDC) 
( If the mouse moved then commit any outstanding command] 

IF NOT Equal LPt(SELF. currLPt, SELF. anchorLPt) THEN 
SELF. window. Commitlast; 

(SIFC fTrace)EP; {SENDC} 

FUNCT ION TBoxSel ect ion. NewColllll8nd{ cllldNumber: TCmdNuntler): TCommand; 
VAR boxVlew: TBoxVieu; 

heap: THeap; 
BEGIN 

{SIFC fTrace]BP(ll): (SENDC) 

boxVleu:- TBoxVlew(SElF. view); 
heap:· SELF. Heap; 

CASE cmdNumbe r OF 
uIIIhite, uLtGray, uGray, uDkGray, uBI ack: 

NewConmand : - TRecolorCmd. CREATE(NIL, heap, cMdNumber, boxView, SELF. box, 
cmdNumber - uWhite • coloTWhite): 

uDupl leate: 
NewCommand ; - TOupI icateCmd. CREATE(NIL. heap, cMdNumber, boxVieu, SELF. box); 

OTHERWISE 
NeuCOIIIIIInd : - SUPERSELF. NeuCOIMIand( etndNumber); 

END; 
(SIFC fTrace}EP; {SENOC} 

END; 

FUNCTION TBoxSelection. C.nOoCommand(cmdNu~er: TCmdNumber, VAR check It: BOOLEAN): BOOLEAN; 
BEGIN 

(SIFC fTrace}BP(ll); [$ENOC) 
CASE cmdNumbe r OF 

uWhite, uLtGray, uGray, uOkGray, uBI.ck, 
uDupl icat e: 

CanOoCommand :. SELF. kind <> nothlngKlnd; 

OTHERWISE 
CanOoCollllland ; - SUPERSELF. ClnDoConmand( cmdNumber, check It); 

END: 
{SIFC fTrace)EP; (SENDC) 

END; 

2 319 -- METHODS OF TCreateBoxSeIection; 
2 320--
2 321 -- A 
2 322--

FUNCTION TCreateBoxSelection.CREATE(object: TObject; itsHeap: THeap: itsVieu: TVieu; 
itsAnchorLPt: LPoint): TCreateBoxSelection; 

2 323--
2 324 0- A 
2 325--
2 326--
2 327--
2 328--
2 329--
2 330--
2 331--
2 332--
2 333 -0 A 
2 334--

VAR box: TBox; 
BEGIN 

£SIFe fTracelBP( 11); {$ENOC} 
lF object • ~IL THEN 

object :- NewObject( itsHeap, THISClASS}; 
SELF: - TCreateBox$election(TSelection. CRtATE(object, ltsHeap, 

itsAnchorLPt» ; 
box :- TBox. CREATE(NIL, SELF. heap); 
SELF. box : - box; 
(SIFC fTrace)EP; {SENOC} 

END; 

2 335 -- (SIFC fOebugl1ethods) 
2 336 -- A PROCEDURE TCreateBoxSelect1on.F1elds(PROCEOURE Field(nameAndType: 
2 337 0- A BEGIN 
2 338 -- TSel ect ion. F 1e1 ds{ F 1el d) ; 
2 339 -- F1eId('box: TBox'); 
2 340 -0 A END' 
2 341 -- (SENOC) 

1tsVieu, createBoxSelect1onKind, 

S255») ; 

2 342--
2 343--
2 344 -- A 
2 345--

(This is called when the user .aves the mouse after pressing the button) 
PROCEDURE TCreateBoxSel ect ion. HouseNove(mouseLPt: LPoint); 

2 346--
2 347--
2 348--
2 349--
2 350 -- B 
2 351 0- B 
2 352--
2 353 -0 B 
2 354 
2 355 0- A 
2 356--

VAR .. xBoxLRect: LReet: 
dl ffLPt: LPoint; 
boxV ieu: TBoxV iewi 
box: TBox; 

PROCEDURE 0 rawTheF rame; 
BEGIN 

box. DrawF rame; 
END; 

BEGIN 
(SIFC fTrace}BP(ll); {$ENDC} 



2 357--
2 358 
2 359 
2 360 
2 361 
2 362 
2 363 
2 364 
2 365 
2 366 
2 367 
2 368 1-
2 369--
2 370 
2 371 
2 372 
2 373 2-
2 374--
2 375 
2 376-2 
2 377 
2 378--
2 379--
2 380-1 
2 381--
2 382 -0 A 
2 383 
2 384 
2 385 -- A 
2 386--
2 387--
2 388--
2 389--
2 390--
2 391--
2 392 -- B 
2 393 0- B 
2 394 
2 395 -0 8 
2 396 
2 397 0- A 
2 398--
2 399--
2 400--
2 401--
2 402--
2 403--
2 404--
2 405--
2 406 
2 407 
2 408 
2 409 
2 410 
2 4ll 
2 412 
2 413 
2 414 
2 415 1-
2 416--
2 417 
2 'H8-1 
2 419 1-
2 420--
2 421--
2 422 
2 423 
2 424-1 
2 425 
2 426 -0 A 
2 427 
2 428 
2 429 
2 430 
2 431 
2 432 
2. .433 --
2 434 -- A 
2 435--
2 436 0- PI 
2 437--
2 438--
2 439--
2 440 
2 441 
2 442 
2 443 
2 444 -0 A 
2 445--

boxV1eu :- TBoxV1eu(SELF. vieu); 
box: - SELF. box; 

{$H-) 

{$H+ ) 

( In Boxer it 1s possible to drau • box greater than alloued by a 16 bit rectangle. These three 
l1nes force the rectangle to with1n 16 bits. ) 

WITH SELF. anchorlPt DO 
SetLRect(maxBoxLRect, h.+10-HAXINT, v.10-HAXINT, h+HAXINT-10, v+HAXINT-10); 

LRectHaveLPt( .. xBoxLRect, ~useLPt); 

END; 

LPtHlnusLPt{mouseLPt, SELF.currLPt, d1ffLPt); 
IF NOT Equal LPt( diffLPt, zeroLPt) THEN . 

BEGIN 
SELF. currLPt : - .ouseLPt; 

boxVleu. panel. OnAIIPadsOo(OrauTheFrame); 
WITH box DO 

BEGIN 
shapeLRect. topLeft : - SELF'. anchorlPt; 
shapeLRect.botRlght :- .ouseLPt; 
END; 

{$H-} Reet ifyLRect( box. shapeLRect); {$H+) 
boxV1eu.panel. OnAIIPadsDo(DrauTheFrame); 

END; 

END; . 
{SIFC flrace)EP; (SENDC) 

PROCEDURE TCreateBoxSelectlon. HouseRelease; 
VAR thlsBox: TBox; 

boxVieu: TBoxVie~ 
draunLRect: LRect; 
aSel ect ion: TSel ect 10n; 
panel: TPanel; 

PROCEDURE DrawTheFrame; 
BEGIN 

thisBox.DrauFrame; 
END; 

BEGIN 
(SIFC fTncelBP(ll): {SENDC} 
boxVieu:- TQoxVieu(~ELF. vieu); 
panel:. boxVieu. panel; 
thisBox : - SELF. box: 
panel. OnAII PadsDo( DrauTheF Tame); 
draunLRect :. thisBox. shapeLRect; 

(erase old frame) 

(drau neu frame) 

{ Independant of whether we threu the boxed away or not we must create an instance of TBoxSelection 
to replace the now useless instance of TCreateBoxSelection using the kind set above. } 

aSelection :. SELF. FreedAndReplaceby( 
TBoxSelection. CREA1E(NIL, SELF. heap, boxVieu, th1sBox, boxSelectionKind, 

draunLRect. topleft»; 

box V ieu. Inval Box( drawnLRect); 

{If the box is not big enough then throu it 
IF (draunLRect. right - drawnLRect. left (-4) 

BEGIN 
aSelection. kind:. nothingKind; 
thisBox. Free; 
END 

ELSE BEGIN 
{ Commit any outstanding eommand } 
SELF. window. Comm1tLast; 

boxVieu. boxUst. InsLast(thisBox); 
END: 
{SIFC fTrace)EP; {SENDC} 

END; 

auay, otheruise put it in the I1st) 
OR ldraunLRect. bottom - draunLRect. top (-4) THEN 

METHODS OF TRecoIorCmd; 

FUNCTION TRecoIorCmd. CREATE(object: TObject; itsHeap: THeap; ltsCmdNumber. TCmdNumber; 
1tsVieu: lBoxVieu; ltsBox: TBox; iUColor. TColor): TRecolorCmd; 

BEGIN 

END; 

£SIFC fTracelBP(lO); {SENDC} 
IF object - NIL THEN 

object :- NeuObject( itsHeap, THISCLASS); 
SELF:. TRecolorCmd{TCommand. CREATE(object, itsHeap, ltsCmdNumber, itsVieu, TRUE, reveaIAII»; 
SELF. color; - itsColor; 
SELF. box :- ltsBox; 
(SIFC fTrace)EP; (SENDC) 

2 446--
2 447--
2 448 0-
2 449--
2 450 

(SIFC fDebugHethodsl 
A PROCEDURE TRecolorCmd.Fields(PROCEDURE Field(nameAndType: S255»; 
PI BEGIN 

2 451 
2 452 -0 PI 
2 453 
2 454 
2 455 
2 456 
2 457 
2 458 
2 459--

A 

2 460 0- A 
2 461--
2 462--
2 463--
2 464 
2 465 1-
2 466--

END' 
{SENOe) 

T Comma nd. Fields(Field)~ 
F leI de' Color. INTEGER' J; 
Field('box: TBox'); 

PROCEDURE TRecoI orCmd. Perfon!( cmdPhase: 
VAR boxVieu: TBoxVi8U; 

tempColor: TColor; 
box: TBox; 

BEGIN 
(SIFC rTracelBP(12); {SENDC) 
box V leu: - !QoxVieu( SELF, i_ge); 
box :. SELF, box; 

CASE c.aPhase OF 
undoPhase, redoPhase, doPhase: 

TCIIICIPhase) ; 



2 467 2-
2 468--
2 469--
2 470--
2 471--
2 472-2 
2 473-1 
2 474--
2 475--
2 476--
2 477 -0 A 
2 478--
2 479 -- END; 
2 480--
2 481--
2 482--

END; 

U6BaXER. !EXT 

BEGIN 
tempColor : - SELF. color, 
SELF. color;- box. color, 
box. color: - t~Color, 
box V 1ew. Inval Box{ box. shapeLReet); 
END 

END (CASE); 

se! f. tillage. v 1ew. panel. se! eet ion. HarkChanged; 
(SIFC fTrace}EP; (SENDC) 

(allow this document to be saved) 

2 483 -- HETHODS OF TDup! ieateCmd; 
2 484--
2 485 -- A 
2 486--
2 487--
2 488 0- A 
2 489--
2 490--
2 491--

FUNCT ION TOupI lcateCmd. CREATE( ob i'ect: TOb ject; it sHeap: THeap; lUCmdNumber: TCmdNumber, 
tsViel./: TBoxViel./; 1tsBox: TBox}: TOupl1cateCmd; 

VAR box: TBox; 
BEGIN 

(SIFC fTracelBP(lO); {SENDC} 
IF object -NIL THEN 
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2 492--
object; - Nel./Objeet( ttsHeap, THISCLASS); 

SELF: - TOupllcateCmd('tConrnand. CREATE(objeet, 1tsHeap. ltsCmdNumber, ltsView. TRUE, reveaIAI!); 
2 493--
2 494--
2 495--
2 496--
2 497--
2 498--
2 499 -0 A 
2 500--
2 501--
2 502 -- A 
2 503 0- A 
2 504--
2 505--
2 506--
2 507--
2 50e--
2 509 -0 A 
2 510--
2 511--

SELF. oldBox :- ltsBox; 
box :- TBox( itsBox.Clone{SELF.heap»; 

{$H-} OffSetLRect(box. shapeLRect, 20, 20); 
SELF. neuBox : - box: 

END; 
{SIFC fTrace)EP; (SENOe) 

PROCEDURE TDupl icateCnId. Free; 
BEGIN 

UIFC fTrace}BP(lO); {SENOC) 
IF NOT SELF. dOing tHtN 

Free( SELF. neuBox); 
SELF. F reeOb ject; 
(SIFC fTrace)EP; (SENOC) 

END; 

{$H. } 

2 512 -- (SIFC fOebugHethods) 
2 513 -- A PROCEDURE TOupl ieateCmd. FieIds(PROCEOURE Field(nameAndType: S255» ; 
2 514 0- A BEGIN 
2 515 -- TCollllland. F iel ds( F iel d); 
2 516 -- Field('oldBox: tBox'); 
2 517 -- Field{'neUBox: TBox'); 
2 518 -0 A END' 
2 519 -- (SENDe) 
2 520--
2 521--
2 522 -- A 
2 523--
2 524--
2 525--
2 526 0- A 
2 527--
2 528--
2 529--
2 530--
2 531--
2 532--
2 533--
2 534--
2 535--
2 536--
2 537--
2 S38--
2 539--
2 540--
2 541 1-
2 S42--
2 543 2-
2 S44--
2 545--
2 546-2 
2 S47--
2 548--
2 549 2-
2 S50--
2 551--
2 552--
2 553-2 
2 554-1 
2 555--
2 556--
2 557--
2 SS8--
2 S59--
2 560 -0 A 
2 561--
2 562 -- END; 
2 563--
2 564--
2 565--

PROCEDURE TOup! teat eCmd. Perfo MIl{ cmdPhase: TCilKfPhase}; 
VAR boxV 1ew: TBoxV leu; 

box: TBox: 
thisSe!ect10~ TBoxSelectio~ 

BEGIN 

END; 

{SIFC fTracelBP(12); {SENDC) 
boxViel.l : - TE!oxVieu( SELF. image); 
thisSel ect ion ; - TBoxSelection(boxVieu. panel. selection); 

{-------------------------------------------------------------------------------------------The current selection 1s unhighl ighted before performing the command as the result 
of the follouing command fields set by TCo~nd. CREATE: 

unHil iteBefore[doPhase., redoPhase] <- TRUE 

The resulting selection is highl ighted after performing the command as the result of the 
follouing command fields set by TCommand.CREATE: 

hiLiteAfter [doPhase .. redoPhasel <- TRUE 
-------------------------------------------------------------------------------------------} 

CASE cmdPhase OF 
doPhase, redoPhase: 

BEGIN 
thisSelection. box :- SELF. neuBox; 
boxVie",. boxList, InsLast( SELF. neuBox); 
END; 

undoPhase: 
BEGIN 
boxVieu. boxL1st.DelLast(FALSE); 
WITH thisSel ect ion 00 

box :- SELF.oldBox; 
END; 

END {CASE}; 

boxVieu. InvaIBox(SELF. neuBox. shapeLRect); 

se! f. illlage. view. ranel. sel ect ion. HarkChanged; 
(SIFC fT race) EP; SENDC) 

(aIIo", this document to be saved) 

2 566 -- METHODS OF TBoxProcess; 
2 567--
2 568 -- A 
2 569 0- A 
2 570--
2 571--
2 572--
2 573 -0 A 
2 574--
2 57S--
2 576 -- A 

FUNCTION TBoxProe8ss.CREATE: TBoxProcess; 
BEGIN 

END; 

(SIFC fTracelBP(ll); {SENDC) 
SELF :- TBox~rocess(tprocess.CREATE(NeUObject( .. 1nHeap, 
(SIFC fTrace]EP; (SENDC] 

THISCLASS), Ml1nHeap»; 

FUNCTION TBoxProcess.NeuDocHanagenvolumePref1x: TFi!ePath; openAsTool: BOOLEAN): TOocHanager, 
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2 577 0- A 
2 578 --
2 579 --
2 580 --
2 581 -0 A 
2 582 --
2 583 --
2 584 --
2 585 --
2 586 --
2 587 --
2 588 --
2 589 -- A 
2 590 --
2 591 0- A 
2 592 -:-
2 593 --
2 594 --
2 595 --
2 596 --
2 597 -0 A 
2 598 --
2 599 --
2 600 -- A 
2 601 0- A 
2 602 --
2 603 --
2 604 --
2 605 -0 A 
2 606 --
2 607 --
2 608 --
2 609 --
2 610 --
2 611 --
2 612 --
2 613 -- A 
2 614 0- A 
2 615 --
2 616 --
2 617 --
2 618 --
2 619 --
2 620 -0 A 
2 621 --
2 622 --
2 623 -- A 
2 624 --
2 625 --
2 626 --
2 627 --
2 628 0- A 
2 629 --
2 630 --
2 631 --
2 632 --
2 633 --
2 634 --
2 635--
2 636 --
2 637 -0 A 
2 638 --
2 639 --
2 640 -- A 
2 641 --
2 642 --
2 643 --
2 644 --
2 645 --
2 646 0- A 
2 647 --
2 648 --
2 649 --
2 650 --
2 651 --
2 652 --
2 653 --
2 654 .,-
2 655 --
2 656 --
2 657 --
2 658 -0 A 
2 659 --
2 660 --
2 661 -- A 
2 662 0- A 
2 663 --
2 664 --
2 665 1-
2 666 --
2 667 --
2 668 --
2 669 2-
2 670 --
2 671 --
2 672 --
2 673 -2 
2 674 --
2 675 --
2 676 --
2 677 -1 
2 678 --
2 679 -0 A 
2 680 --
2 681 --
2 682 -- A 
2 683 0- A 
2 684 --
2 685 1-
2 686 --

END; 

BEGIN 

END; 

{SIFC fTr.ce)BP(ll); (SENDC) 
NeuDocHanager : - T~oxDocHanager. CREATE(NIL • .a1nHeap. volumePrefix}; 
(SIFC fTr.ce)EP; (SENDC) 

METHODS Of TBoxOocHanager, 

END; 

FUNCT ION TBoxDocHanager. CRE.AU.( ob ject: TOb ject; itsHeap: THeap; itsPathPref Ix: TF ilaPat h) 
: TBoxDocHanage r, 

BEGIN 

END; 

(S 1FC n r.ce) BP( 11); {SENDC} 
lF Object - NIL THEN 

Object: - NeuObjecH itsHeap, THISCLASS}; 
SELF : - TBoxOocHanage TDocHanager. CREATE{ ob ject. ltsHeap. ltsPathPre f ix»; 
(SIFC fTr.ce)EP; (SENDC 

FUNCTION TBoxDocManager.HeuWindou(heap: THeap; wmgrID: TWindouID): Tlllindou; 
BEGIN 

END; 

(SIFC fTr.ce)BP(ll); {SENDCl 
NewW1ndou :. TBoxWindou. CREATE(NIL. heap. u.grID}; 
(S IFC fT race)EP; (SENDC) 

METHODS Of TBoxlllindou; 

FUNCTION TBoxWindou,CREATE(object: TObject; ltsHeap: THeap; iUWmgrID: TWindouID): TBoxlllindou; 
BEGIN 

END; 

(SIFC fTr.ce}BP(10); {SENDC} 
lF object - NIL THEN 

object :- NeuO~'ect( ltsHeap. THISCLASS); 
SELF: - TBoxlllindou TWindow, CRE.ATE(object, ltsHeap, itslllmgrIO, TRUE»; 
{SIFC fTr.ce)EP; { NDC} 

PROCEDURE TBoxWlndou. BlankStationery; 
VAR vieuLRect: LRect; 

panel: TPanel; 
box V lelol: TBoxV lew; 
aSelect ion: TSel ect lon; 

BEGIN 

END; 

(SIFC fTr.ce)BP( 10); (SENDC) 
panel: - TPanel. CREATE(NIL, SELF, Heap, SELF, 0, 0, [aScroll, aSp1 it]. [aScroll, aSpl it]); 

SetLRect{v1euLRect, 0, 0, SOOO, 3000); 
boxVieu :. TBoxV1elol. CREATE(NIL, SELF,Heap, panel. vieuLRect); 
boxVieu. InitBoxList(SELF. Heap); 

{SIFC fTrace]EP; (SENOC) 

PROCEDURE TBoxWindou.ClearAII; 
VAR boxVleu: TBoxView; 

panel: Tpanel; 
box: TBox; 
$: TL 1st Sea nne r, 
aSel ect ion; TSelect ion; 

BEGIN 
(SIFC rrr.ce)BP(1D); (SENOC) 

panel :- SELF.selectPanel; 
boxVleu :- TBoxVl~(panel, vielol); 

s :- boxVlew, boxLlst. scanner, 
WHILE s, Scan(box) DO 

s. Oelete(TRUE); 
aSelection :- panel. selection. FreedAndReplaceby(boxVlelol. NoSelect ion); 
p!nel. Inval ldate; 
{SIFC fTrace)EP; {SENDC) 

END; 

FUNCT ION TBoxlllindou. HeIJCommand( clndNUlltler: Tc.:sNullt)er): TCommand; 
BEGIN 

{$IFC fTrace]BP(11}; {SENOC} 

CASE cmdNumber OF 
uCle.rAII: . 

{ put up an alert saying that this 101111 not be undoable ] 
IF process. caution(cantUndo) THEN 

BEGIN 
NeuCommand : - TCommand. CREATE( NIL, SELF. heap, cmdNumber. SELF. sel ectPaneI. v ie.u, 

FALSE, reveal None); 
SELF. ClearAII; 
END; 

OTHERWISE 
NeuCOMand : - SUPER SELF . NewCOIMIand( cmdNUIIt>e r) ; 

END; 
{SIFC fTrace)EP; (SENDC] 

END; 

FUNCT ION TBoxllllndou. CanDoCo..and( clldNumber: TClldNUlllber; VAR check It: BOOLEAN): BOOLEAN; 
BEGIN 

(SIFC fTrace]BP(ll); {SENDC) 
CASE cw:lNulnbe r OF 

UClearAll: 

Page 9 



2 687 2-
2 688 --
2 689 -2 
2 690 --
2 691 --
2 692 -l 
2 693 --
2 694 -0 A 
2 695 --
2 696 --
2 697 --
1 195 
1 196 --

END; 

ENO. 

BEGIN 
CanDoCommand :. TRUE; 
END; 

OTHERWISE 
CanOoCOIIIIIIand :. SUPERSELF. CanOoCommand(cmdNlJmber, check It); 

END; 
. {SIFC fTrace)EP; {SENDC} 

END; 

Page 10 
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1. u6boxer. TEXT 
2. U6Boxer2. text 

-8-
BlankStat10nery 182- 1 623-( 2) 
Box 13<; 1 
box 97 1 120 1 119- 2 125 2 126 2 127 2 1340! 2l 139 ! 2j 140 12j 1490! 21 155- 2 157 2 164 2 213- 2 233 2 256 2 262 2 289 2 293 2 323- 2 

330- 2 331- 2 331 2 348- 2 352 2 358- 2 358 2 372 2 378 2 401 2 
442- 2 459- 2 463- 2 463 2 469 2 470 2 471 2 487- 2 495. 2 496 2 
497 2 524- 2 544- 2 552- 2 643- 2 653 2 

boxList 72 1 124 2 138 2 184- 2 187- 2 188- 2 188 ( 2) 423 ( 2) 545 ( 2) 550 ( 2) 
652 2 

boxSelectionKind 28- 1 164 ~ ~~ 408 ~ ~~ Boxlililh 78- 1 l1S- 155 

-C-
CanDoCommand 112- 1 187- 1 302-( 2) 308-( 2) 311-( 2) 311 ( 2) 682-{ 2) 688-{ 2) 691 a ( 2) 691 ( 2) 
cant Undo 41- 1 668 2 
CI earAl1 lS5- 1 640- 2 672 ~ ~~ color 53- 1 135- 1 12- 37 ( 2) 441-( 2) 468 ( 2) 469a ( 2) 469 ( 2) 470-( 2) 
col orBl ack 25- 1 45 1 42 
colorDkGray 24- 1 41 2 
colorGra), 23- 1 12 2 40 ( 2) 
colorLtGray 22- 1 39 2 
colot1llhite 21- 1 45 1 38 ! il 290 ! 

II 
CREATE 56- 1 75- 1 100- 123- 138O ! II ,so

o

l'l 
161 I'l '70 I'l 179 ! 'l 5-~ 2~ 97- 2 103 2 160 164 187 196 2 205- 2 211 2 289 2 293 2 

321- 2 328 2 330 408 434- 440 2 485- 2 492 2 568- 2 571 2 
579 2 589- 2 595 603 613* 618 2 630 2 633 2 670 2 

craateBoxSelect1 29- 1 328 2 

-0-
Orau 65-~ 1~ 86-t 1~ 28-~ ~~ 133*~ ~~ 140 ( 2) 
DrauFrame 62- 1 54- 2 352 394 

-F-
F iel ds le-

f ~~ 
109-( 2) 111 ( 2) 21S*( 2) 220 ( 2) 336-( 2) 338 ( 2) 447-( 2) 449 ( 2) 513*( 2) 

515 
Free 502- 506 ( 2) 

-H-
Highl ight 104-( 1) 154 ( 2) 166 ( 2) 227·C 2) 

-1-
In1tBoxlist 89-~ 1~ 183-~ ~~ 634 f ~~ InvalBox 81- 1 174- 258 260 ( 2) 411 ( 2) 471 ( 2) 556 ( 2) 

-L-
LRect 52 ( 1) 67 ( 2) 243 ( 2) 345 ( 2) 388 ( 2) 624 ( 2) 

-M-
MouseHove 107-t 

H 
127-~ ~~ 

240-( 2) 344-( 2) 
t10usePress 83- 146-
MouseRelease 108- 128- 268-{ 2) 385-( 2) 

-N-
neuBox 147 

II 
497af t~ 506 l ~~ 544 f ~~ 545 f 2~ 556 l 2~ N.IJColMI8nd 111- 186- 278- 289- 293- 2 296- 2 296 ( 2) 661*( 2) 670a( 2) 676-{ 2) 

676 
NeIJOocHanager 162- 576-~ ~~ 579-t ~~ NeIJWlndou 172- 600- 603-
NoSeleetion 90- 193- 196- 655 ( 2) 

-0-
oldBox 147 ( 1) 494.( 2) 552 ( 2) 

-P-
PaintHandles S9-f B 6S-f n 233 f ~~ Perform 141- 154- 456- 522-( 2) 

-0-
OuickOrau 16-( 1) 

-s-
shapeLReet 

52 ~ i~ ll-{ ~~ 34 ~ ~~ 47 { ~~ 48 ~ ~l 59 ~ ~~ 
67.~ ~~ 79-f ~~ 79 f ~~ 80 ~ ~~ 126 243- 256- 256 258 259 260 262- 262 3'74 

375 378 403 471 496 SS6 

-1-
TBox 49- 1 56 1 78 f ~~ 97 ~ ~~ 120 l ~l 134~ ~~ 147 f ~~ 3-~ 2~ 48~ ~ ~~ 118 { ~~ 119 2 134 2 149 323 330 348 386 459 2 495 { 

524 2 643 2 
TBoxOocHanager 167- 1 171 1 579 ! 

II 
587 O! 

II 
S~ I II 

595 ( 2) 
TBoxProcess 158- 1 161 1 566- 568 571 
TBoxSe)e~tion 94- 1 101 1 164 196 203- 206 { ~~ 211 ~ ~~ 408 ~ ~~ 525 { ~~ 529 ~ ~~ TBoxVieIJ 69- 1 76 1 95- 98 103 242 246 279 284 347 

357 2 387 2 399 457 462 523 528 626 633 641 
650 2 

TBoxliJindOIJ 176- 1 179 { U 603 { n 611-{ ~~ 
613 ( 2) 618 ( 2) 

TColor 45- 1 53 135 458 
TConmand 111 1 133 146 186 278 ( 2) 440 ( 2) 449 ( 2) 492 ( 2) 515 ( 2) 6.61 (: 2) 

670 2 
TCreateBoxSelect 117- 1 '24 ! il ,50 ! il 319*{ ~~ 

322 ( 2) 328 ( 2) 
TOoeHanager 163 1 167 576 595 
TOup) lClteCmd 146- 1 151 293 483- 486 ( 2) 492 ( 2) 
TUst 72 1 184 187 
TObject 49 1 
TProeess 158 1 571 2 
TRecolorCmcI 133- 1 139 1 289 ~ i~ 432-~ ~~ 435 ~ 2j 440 t ~l TSeleetion 90 1 94 1 117 147 193 2 211 220 ( 2) 328 ( 2) 338 ( 2) 3B9 ( 2) 

627 2 645 2 
TV1eu 69 1 111 2 
TlllindoIJ 172 1 176 1 600 ( 2) 61B ( 2) 

-U- j U6Boxer 50! ~l UABC 18-
uBlaek 36- 288 f 2~ 306 ~ 2~ uClearAll 38- 666 2 686 2 

CiIIPPa~ 
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uOkGray 35- 1 288 ( 2) 306 ( 2) 
lIOn", 17· 1 
UOupl icate 37· 1 292 ( 2) 307 ( 2) 
UFont 13· 1 
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UObject 10· 1 
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••• End Xre f: 68 id' s 419 references [400264 bytes/4931 1d' s /40171 re fs] 



[Segment 10] 

Filters 

Purpose of this segment: 
1. To introduce filters and filtered commands. 
2. To reimplement rec%rand dup/icBteto utilize filters. 

3. To make c/f'4r a/Ian undoable command ~ing filters. 

How to use this segment: 

This is the tenth segment in the self-paced introduction to the ToolKit. This 
segment follows the segment on commands, and precedes the segment on advanced 
commands with cut & paste. 

This segment presents a way to undo commands that make major changes to a 
document. This undo strategy is based upon the concept of filters. 

INTRODUCTION TO FILTERS 

When implementing undo there are two basic strategies. The first we used in 
the previous segment - let the command save the information necessary to 
restore the document before changing it. 

It is easy to imagine cases where this strategy is too complicated to 
implement or where it requires too much space. For instance, to undo a shade 
command in L isaDraw you must remember the original color of every box that was 
affected by the command. To undo a cut in LisaDraw you must remember the 
objects themselves, their positions in the list, and any relation they have with other 
objects in the document. 

Whenever the size or the complexity of the information necessary to restore 
the document becomes unreasonable there is a second undo strategy avai lable. The 
second undo strategy involves a concept called a filter. 

Filters provide a way to change the display of a document without making any 
changes to the document's data. 

There. are basically two types of filters: transparenciesand siews. The 
following scenarios illustrate the two types. 

10-1 



transparencies 
Ferd Berfel is trying to design a house. He has a blueprint and wants to try 

out different changes to the blueprint without a damaging it. He lays a 
transparency, with the changes he is considering on it, over the blueprint. Then, 
when he views the blueprint through the transparency, he sees the blueprint as if the 
change were actuall;t made. What he is seeing is the vlrtlla/blueprint. The actllal 
blileprint has not been changed. 

The transparency with its additions is the filter through which the blueprint is 
perceived. In Boxer .. the blueprint would be the document's view object. The VIeW" 
of COllrse" is displayed throllgh the window. The virtual view is the actual view plus 
the changes made by the command. 

Transparencies are used by commands, suoh as· dllplicate, that add boxes to the 
display. 

To undo a change, the dooument's window is updated with the filter removed. 
To redo a change, the window is updated with the filter reinstated. When Ferd is 
satisfied with a change, he commits the change to the blueprint. 

sieves 
Ferd Berfel is now trying to modify the recipe of the pie baked by a 

pie-making machine. The pie-making machine has various compartments, each . 
holding· a single ingredient (such as flour, butter, pecans, etc.). To make the pie, the 
machine measures out, in sequence, appropriate quantities of each ingredient in the 
recipe. During the process various ingredients are mixed together and layered into a 
pie pan. Finally the pie is baked, 

Ferd Berfel decides that pecans are not needed for this pie; so he blocks the 
hote to the compartment holding the pecans. None the wiser, the pie-making 
machine proceeds to make another pie. The pie pops out of the oven without pecans. 

The recipe for the pie without pecans is a vlrtllalrecip·e. The actual recipe 
uses all of the original ingredients in the compartments of the machine. Blocking 
the compartment is like using a sieve to filter out that ingredient, Effectively, Ferd 
used a sieve to filter out the pecans. JfJSt as easily rerd's sieve could have filtered 
Ollt the pecans and inserted peanllts insteaa' thllS prodllcing a different vlrtllal recipe. 

The sieve is the filter through which the ingredients in the recipe are 
del ivered to the pie. The pie is I ike a document's display; the recipe is the analogue 
of the document's view; the ingredients are like the objects in the view. The display 
(the pie) of the virtual view (the vlrtllal recipe) may exclude some of the objects 
(the ingredients) in the actual view (the actual recipe) 

In Boxer, sieves are used by commands that modify a box (eg. recolor) or 
remove it from the display. 

When Ferd is satisfied with his virtual pie, he commits the change to the 
recipe by replaCing the contents of the pecan compartment (either with nothing or 
with peanuts). 

10-2 
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Virtual and Actual Parts 

Any document can be broken down into its component parts. The document 
can be enumerated by listing all of those parts. But a distinction must be made 
between the parts actually in the document and those added .. modified .. or removed by 
the filter. 

The parts actually in the document are called <1ctU<1/ parts. Those passed 
through by the filter are called virtual parts. Virtual parts become actual parts 
when they are committed to the document. 

In Ferd Berfel's pie making machine the ingredients are components of the 
recipe. Those that are currently in the compartments are the actual ingredients 
Those that end up in the pie due to the fi Itering action of the sieve are the virtual 
ingredients. When Ferd replaces the contents of th~~'btocked compartment with the 
ingredient (or lack thereof) supplied by the sieve, he is committing the change. He 
no longer needs the sieve. 

fi Iterinq in apDI ications 

Once an application has been structured to support filtering, any 
appl ication-defined command can use fi Iters, though none is required to. 

Filtering, is something your application never needs to worry about. The 
Generic Application makes sure that filtering only occurs during the daPhaseand the 
redaPh<1se. The fi Iter is turned off during the undaPIJase. When the command is ' .. 
committed, the changes induced by the filter are made permanent in the document. 

Note,' Many editing commands are more easily implemented withollt filters, It is 
not the purpose of tlus segment to suggest that till commtintls should be use filters. 
Just keep in mind th<1t for many comm<1ntis" it is easier <1nd more effiCient to use 
them. 

STRUCTURING APPLICATIONS TO USE FILTERS 
Filtering can occur whenever the document .. typically its view (or window) .. is 

enumerating its parts. Drawing is a prime example of this. In Boxer .. for example .. 
the appl ication enumerates the objects in the document by stepping through the 
view's boxList. To draw, the view has each of its objects draw themselves. Drawing 
can be easi Iy restructured for fi Itering. 

Up until now our views have always implictly drawn their actual parts. To 
support fi Iters, ways must be expl iCitly establ ished to draw both the actual parts of 
the view and its virtual parts. 

the actual parts of the view 
Defining an EachActualPart method to enumerate the actual parts of the 

view is the first step. The sample boxView method below enumerates the parts (the 
boxes) of the view: 

PROCf~f {TBoxView.} facMctualPart{(PROCE[gE DoTOODjeet(Obj: TObjeet»}; 

BfGIN 
{Sflf refers to the boXView} 
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{The fOllowing line supplies each bOx in the boxList as the sole par~ter to 

the proteGJre - OOT@ject} 

Sflf.bOXlist.faeh(OOTOObjett); 

00; 

{view.}EachActuaIPart performs some action upon each of the enumerated 
objects. The complementary method, {view.}EachVirtuaIPart, is the entry to the 
filter mechanism. This method, defined by the ToolKit, is rarely redefined by the 
application. 

filters at the command level 
It is only natural that the command does the '~ctual filtering. The second step 

in supporting filters is defining the method of filtering for each command. 

Each command class that implements filters must define one of two methods: 
EachVirtualPart or FilterAndOo. 

{command.}EachVirtuaiPart is most often used to implement 
transparency-type filters. Code for the duplIcate command's EachVirtualPart 
method is I isted below: 

{This ..ethod adds the duplicate box as a virtual part . 

.The cQ>lieate boX is tefeted to by SElf.~} 

PROCEDURE {TOUplieateCRd.}EachVirtualPart{(PROCEOURE DoTOObjeet(filteredObj: TObjeet)}}; 
BEGIN 

{This is a transparency-type filter} 
{first peyfon, the action. DoTOObject.. UDOn the actual parls of the view} 

SELf.i~.EathAetualPart(DoTOObject); 

{Next, perfonl the action on the part to be added} 

DoToObject(SELf.newBox}; 
EtIl; 

{command.)filterAndOo is typically used to implement sieve-type filters. 
Code for the recolor command's FUterAndDo method is listed below: 

{This RethOcS recolors the selected bOX. 
The seleettcl box is teferted to by SElf. bOX} 

PROCEOIJtE {TReeolOtCRd. }fil tetAncl)o{ (ICtuilOb j: lOb ject; 

,VAR teRpColor: lCOlor; 
box: T8ox; 

BEGI" 
{This is a sieve-~ filter} 

PROCEDURE DolOObject(filteredObj: TObject})}; 

boX : = TDox(actualObj); {coerce the actual part to be a box} 
{Check the box to see if it is the one to be Mdified (or filtered out)} 
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{If it is the box to be ROdified. then SUbStitute I new color} 
If box = SElf.box THEN 

BfGIN 
teRpColor := SfLf.box.color; {save the box's original actual color} 
SELf. box. color := SELf. color; {replace the box's color. with the virtual color} 
OoT~ject(SELf.box); {draw the box with the virtual color} 
SELf. box. color :.= teRPColor; {restore the box' s actual color} 
END 

{Otherwise pass the box through '""aooed} 
ELSE 

OOTOObject(bOX); 
EM); 

Code for a hypothetical deletecommand's filterAndDo method is listed below: 

{This RethOCS deletes the selected box} 

PROCEDURE (TDeletec..d. }filterAndOo{(actuaIObj: TObject; 

WAR boX: T80)(; 

BEGIN 
{Thi~ is a sieve-~filter} 

PROCEDURE OoTOObject(filteredObj: TObjeet»}; 

bOx : = TDox(lCtuaIObj}; {coerce the ICtual part to be I box} 

{Check the box to see if it is the one to be filtered out (or Mdi fieer)} 
{If it is the box to be filtered out. then dO not J)ISS it thrOUGh} 

If box (> SELf.box THEN 
DoTOObject(boX); 

fJl); 

ACCESSING A VIRTUAL DOCUMENT 

Accessing a virtual document is very different from accessing a document's 
actual parts. The main reason is that the view has no idea what the virtual parts 
are. Only the current filtering command knows which parts are in the virtual 
document. 

Take drawing boxes for example. The code below only accesses the actual 
boxes in a Boxer document: 

{version of or .. tNt draws the actual parts only} 

PfU)CE[uE {TBoxYiev. )Or .. ; 

PROCEOlMf Dr awBox (obj: TObject) ; 

BEGIN 
T6Ox(oDj).Draw; 

EM); 
BEGIN 
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SELF. boxlist. Each(OrawBox}: {eQUivalent to: SELF. EachActualPart(DrawBox) } 
. EM): 

Whereas the following code is needed to access the boxes in a virtual Boxer 
document: 

{version Of Draw that draws the virtual parts} 

PROCEDURE {TBoxView. }Draw: 
PROCEDURE OrMlox(obj: TObjeC't); 

"[GIN 
TBox(obj). Draw; 

Ef«l; 

BEGIN 
SELf. EachViTtualPaTt(OTawBox); 

END; 

Note.' When filtering is not active the virtual document is the same as the actual 
document. 

If your appl ication only needs to operate upon a specific object in the virtual 
document .. there is a special method for that - FilterAndOo. 

{view}.FilterAndDo is a single object filter routine. It performs some actionr 
on a specified object once it has been passed through the active filter. 

Whenever you want to access the virtual document.. you must now call 
EachVirtualPart or FilterAndOo and pass in a DoToObject procedure parameter. 
The key pOints to remember with procedure parameters are: 

1. The procedure passed usually is local to the method that initially passes it. 

2. The parameter inside that procedure is of type TObject and must be 
coerced to be used. 

filtering flow of control 

EachVirtualPart passes the document's parts through the current filter .. 
according to the following flow of control: 

view.EachVirtualPart v DrawProc {Tlmage.} 

window.FilterDispatch ¥ DrawProc {TWindow.} 

-) command,EachVirtualPart ¥ DrawProc {.} 

If the current command has overridden EachVirtualPart (providing 
transparency-type filtering), then the flow of control stops here. Otherwise it 
proceeds as follows: 

command.EachVirtualPart v DrawProc {TCommand.} 
(filteredDrawPToc: SELf.filterAndOO(actualObj. DrawPToc) } 
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-) 

view.EachActualPart 

. boxList.Each 

¥ FilteredDrawProc {TBoxView.} 

¥ FilteredOrawProc {TLinkList.} 
{for each bOX in the bOX list} 

command.FilterAndDo v box ¥ DrawProc 

This results in sieve-type filtering if the current command has overridden 
FUterAndDo. Otherwise the actual parts are passed, unchanged, to DoToObj. 

If the current filter is not active (the phase is undoPhase), the flow of 
contro' is as fol lows: 

view.EachVirtualPart 

window.F i I terDispatch 

view. EachActua I Par t 

y DrawProc 

y DrawProc 

y DrawProc 

{Tlmage.} 

{TWindow.} 

{TBoxView.} 

summary of virtual document access methods 

(window and view) 

The virtual document access methods in the view and the ones in the window 
are equivalent. Two sets are provided for convienence. Use the methods of the view 
when your view controls your data, and the methods of window when your window 
controls the data. 

These methods are summarized below: 
PROCEDURE (TWiooow.}EachActualPart(PROCEDURE DoToObject(filteredObj: TObject»; DEfAULT; 
PROCEDURE {TIRage.}EachActualPert(PftOCEDURE OOToObject(filteredObj; TObject»; DEfAULT; 

EachActualPart enumerates the actual parts of the document., passing each 
part to the procedure DoToObject. This must be overridden by the 
appl ication. 

PROCEDURE {TWindow.}EachVirtualPart~fDURE DoTOObject(filteredObj: TObject»; DEFAULT; 
PROCEDURE (TlRage.}EachYirtualP8It(PROCfDURE DoToObject(filteredObj: TObject»; DEfAULT; 

EachVirtualPart, via the active filter, enumerates all the virtual parts of 
the document passing each part to DoToObject. When no filter ;s active, 
only the actual parts are passed to DoToObject. This method should not be 
reimplemented. 

PROCEDURE {TVindOW.}filterAndDo(aetUllODj: TObject; PROCEDURE OOTOObject(filteredObj: TObject»; 
PROCEDURE {TIRIge.}filterAndDo(actualObj: TObject; PROCEDURE DoTOObject(filteredObj: TObject»; 
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Fi IterAndOo should also never be reimplemented. It takes a part and the 
DoToObject procedure parameter and passes them to any active fitter. If 
no filter is active, it passes the part directly to OoToObject. 

Outside of specifying an EachActualPart method for the view, the bulk of the 
implementation rest-s with the command classes. 

command f i I ter methods 

In addition to implementing two new methods, FilterAndOo and 
EachVirtualPart, we need to modify the function of Perform and Commit. 

PROCEDURE {TCORftand.} EaehVirtualPart(PROCEOURE OOTOObject(filteredObj: TObject}}; 

EachVirtualPart passes each actual par"t of the view (or window) to 
DoToObject; then passes any parts added by the command (the virtual 
parts) to DoToObject as well. 

PROCEDURE {TC~.} Fil terAndDo (actualObj: TObject; 
PROCEDURE OOTOObject(filteredObj: TObject»; 

F i Iter AndOo passes only those actual parts of the view (or window) to 
DoToObject that are not affected by the command. The part or parts 
that are operated on by the command, may either be filtered out or 
modified. 

PROCEDURE {TCOMand.} Perfor,,(Cfd>hase: TCId"hase}; DEfAULT; 

Perform typically does very little now. On each of the command 
phases any document state information that was not saved by the 
CREATE must be saved; and the screen area that needs to be updated 
should be inval idated. 

PROCEDURE {TCOftRind.}CORRit; 

Comm it performs the actual changes to the document. 

IMPLEMENTATION 

We modify the previous stage of Boxer, 6Boxer, to implement filtered 
recolor, dupliCate and clear all commands. 

user interface 

The user interface for this stage of Boxer I 1Boxer I has changed in only one 
respect - the clear all command is now undoable. 
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Implementation of Filtered Duplicate 

To modify the implementation of duplicate to support filtering, we need to add or 
modify the following methods: 

{TOupl icateCmd.}CREATE 

CREATE must commit the last command before duplioating. This, for 
example, insures that the dupl icate of a box which has just been recolored 
will have that box's new color and not its old color. 

{TOupl icateCmd.}perform 

Perform is now very simple. The doPIJt1Se~an..d. redoPIJt1seare equivalent; 
and merely reset the selection to the duplicate. The undoPht1seresets the 
selection to the original box. All phases invalidate the newly selected box. 

{TOupl jcateCmd.}EachVirtuaIPart 

EachVirtualPart passes to DoToObject all the actual boxes of the 
document. It does this by calling: view.EachAcutaIPart(OoToObject). 
Next it passes the duplicate box by calling: DoToObject(SELF.newBox). 

{TOupl icateCmd.}Commit 

Commit now has the honor of inserting the duplicate box into the view's 
boxList. 

Since dupl icate does not change any actual box, we do not need to reimplement 
FilterAndOo. 

Implementation of Filtered Recolor 

To modify the implementation of rec%rto support filtering, we need to add or 
modify the following methods: 

{TReco I orCmd. }per form 

Perform simply invalidates the selected box to force a redraw. 

{TRecolorCmd.}Fi Iter AndOo 

If the box passed to FilterAndOo is the selected box, its color is changed 
before being passed to DoToObject, then restored when OoToObject 
completes. 

{TRecolorCmd.}Commit 

Commit now has the honor of changing the box's color. 

Since recolordoes not add any boxes, we do not need to implement 
EachVirtualPart. 

10-9 



Implementation of Filtered Clear All 

To modify the implementation of clear all to be undoable and support filtering, we 
need to add or modify the following methods: 

{TClearAII.}CREATE 

Creates a clear all command object. Sets its kind field to the kind of the 
current selection. 

{TClearAII.}perform 

Resets the selection's kind to nothingKind on the doPl1ase and redoPl1ase. 
Resets it to SELF .kind on the undoPl1ase. .~AII .phases inval idate the pane t. 

{TClear A11.}EachVirtuaIPart 

EachVirtualPart does nothing; since no boxes are in the virtual document. 

{TClearAII.}Commit 

Commit deletes all the boxes in the view. 

Since clear alldoes not modify any actual box, we do not need to reimplement 
FilterAndDo. Note.' Clear All does delete actual boxes" but it is a blanket 
operation rather tnan one applied to selected boxes. 

Implementation Summary 

The actual implementation for 7Boxer is summarized below. The code for 
6Boxer is used as the base for all changes. 

New Classes 
[TClearAIICRd] 

FUNCTION {TClearAllC~d. }CREATE (object: TObject; i tsHeap: THeap; 
itsCldURber: TCldluRber; itsView: TBoxView} 
: TCle8rAllCM1; 

PROCEDURE {TClearAllCRd.}CORRit; OVERRIDE; 

PROCEDURE {TCle.rAllCRd.)PerforR; OVERRIDE; 
PROCEDURE (TClearAIICRd.}£ItbVirtUllPltt(PROCEDURE DoToObject(filteredObj: TObject»; 

New Methods (for existing classes) 

[TBoxVietl ] 

PROCEDURE (TBoxView. }£lCMetullPltt(PROCEDURE OOToObject(fil tere<lObj: TObject»; 
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OVERRIDE; 

{TBoxView.}EachActuaIPart passes each box in the view's 
boxList to DoToObject. It calls: 
SELF .boxL ist.Eaoh(Do ToObject). 

[TDupllcatecH ] 
PROCfDURf {TDupllcat~.}EICh¥11tUllPalt(PROCfDURf DoToObJect(fl1teredObJ: TObJect»; 

OVfRRIDf; 

PROCEDURE {TDuplicat~. }CoMit; OVERRIDE: 

[TRetO!OICAcl] 

PROCEDURE (TRecolorc..d. }fil terAnClOO(attualObj:,;"TQC>ject; 

PROCEDURE OoTOObject(filteredObj: TObject»; 
OVERRIDE; 

PROCEDURE {TRecolol'CAd.}CoMi t; OVERRIDE; 

Modified Methods 

[TlIOXIinclOV ] 

PROCEDURE {TBoXVlNJoW. )tievC0INnCI; OVERRIDE; 

{TBoxWindow.}NewCommand now creates a clear allcommand 
in response to a clear allmenu event. 

[TOUplieateeRd] 
PROCEDURE (TOUplic8tec~.}PerforA(~hase: TCAdPhase); OVERRIDE; 

[TRecololCAd] 
PROCEDURE {TRecolorCRd.}PerforA(~e: TCRdPhase); OVERRIDE; 

Deleted Method 

[TBoxVindotl ] 
PROCEDURE {TBoxWiooow. }ClearAII; 
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27 
SLOT2CHANl 
; no assembler fl1 es 
S 
;no building blocks 
$ 
; no 1 inks 
$ 
'i 
'i 
n 
BoxNum7 

X7B0XER. !EXT Page 1 



9 Aug 1984 15:58:11 

1 
3 
2500 
S--SOOT - TK/PABC 

; Apple building block phrase files can be included here 

1000 
LisaBoxer 

PROCEDURE (TBoxW1ndou. )NeuCommand 
; cant Undo • 1001; 
1001 caution cancel alert 
You uill not be able to undo ClearAII. 

o 
1 
$--SOOT-TK/PABC-Flle/Prlnt 

2 
Edit 
Undo Last Changer.205 

Dupl 1cate/D'l011 

Clear AIllZ'l012 

3 
Shades 
White'l006 
Light Gray'l007 
Gray'1008 
Oa I1< Gray'l009 
BI ack-1010 

5 
$--SOOT-TK/PABC-Page Layout 

99 
$--aOOT-TK/PABC-Oebug 

100 
$--SOOT-TK/PABC-Buzzuords 
Create Boxr.2000 
Hove Selectionr.2001 

o 

P7B0XER. 1'EX'I' Page 1 
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PROGRAM H7Boxer; 

USES 
($U UObject ) UObject, 

{SIFe I1bnryVersion <. 20} 
{$U UF ont} UFont, 

{$£NOC} 

{

SU Qu1ckDrau 
$U UOrau 
$U UABC 

($U U7Boxer 

QuickDrau, 
UOrau, 
UABC, 

U7Boxar; 

CONST 

phraseVers ion • 1; 

BEGIN 

END. 

process:. TBoxProcess. CREATE: 
process. Commence{phraseVersion): 
process. Run; 
process. Coq:>l ete{ TRUE); 

M7BOXER. TEXT Page 1 

'---____ ----J 
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1 1--
1 2 --
1 3--
1 4 --
1 5--
1 6 --
1 7 --
1 8--
1 9 --
1 10--
1 11--
1 12--
1 13--
1 14--
1 15--
1 16--
1 17--
1 18--
1 19--
1 20--
1 21--
1 22--
1 23--
1 24--
1 25--
1 26--
1 27--
1 28--
1 29--
1 30--
1 31--
1 32--
1 33--
1 34--
1 35--
1 36--
1 37--
1 38--
1 39--
1 40--
1 41--
1 42--
1 43--
1 44--
1 45--
1 46--
1 47--
1 48--
1 49--
1 50 
1 51 
1 52 
1 53 
1 54 
1 55 
1 S6 
1 57 
1 58 
1 59--
1 60--
1 61--
1 62--
1 63 
1 64 
1 65 
1 66 
1 67 
1 68 
1 69 
1 70 
1 71 
1 72--
1 73--
1 74--
1 75--
1 76--
1 77--
1 78--
1 79--
1 80--
1 81--
1 82--
1 83--
1 84--
1 85--
1 86--
1 87--
1 88--
1 89--
1 90--
1 91--
1 92--
1 93--
1 94--
1 95--
1 96--
1 97--
1 98--
1 99--
1 100--
1 101--
1 102--
1 103--
1 104--
1 105--
1 106--
1 107--
1 108--
1 109--
1 110--

l This segment of the LisaBoxer sample progra~ implements Filtered Undo) 
Copyright 1983. Apple Co.puter Inc.} 

($E RRORS. TEXT) 

UN IT U7Boxer; 

INTERFACE 

USES 
(SU UOb jeet} UObject. 

(SIFC ) ib fa ryVers ion <. 
{$U UFont} 

($tNDe) 

201 
UFont. 

{
SU OuiekDrau} 
SU UDrau) 
SO UABC} 

OulekDrau. 
UDrau, 
UABC; 

CONST 
colorlilhite • 1: 
co) ort..tGray • 2: 
co) orCray - 3; 
co) orOkGray • 4; 
col orBl aek- 5; 

{ selection kinds} 
boxSeleetlonKind·l: 
createBoxSelect1onKind - 2; 

( Henus } 

TYPE 

uIJIh 1 t e • 1006; 
I.ILtGray • 1007; 
uGray • 1008; 
uDkGray • 1009; 
uBI ack • 1010; 
uDupl ieate • 1011; 
uClaa rAIl • 1012; 

TColor. colorlilhite .. colorBlaek; {color of a bOX} 

{Neu Classes for this Appllcation} 

TBox • SUBCLASS OF TObjeet 

{Variabl es} 
shapeLRect: 
co) or: 

LRect: 
TColor; 

(Creat ion!Oest ruet ion 1 
FUNCTION TBox.CREATE(object: TObject; itsHeap: THeap): TBox; 

Highl ighting support } 
PROCEDURE TBox. PaintHandles; 

Framing uhile creating} 
PROCEDURE TBox. DrauFrame; 

{Displ ay} 
PROCEDURE TBox. Drau; 
END; 

TBoxVieu • SUBCLASS OF TVieu 

{Variabl es) 
boxList: TUst; 

{Creat ion !Oest ruet ion} 
FUNCTION TBoxVleu.CREATE(obJeet: TObject; itsHeap: THeap; itsPanel: TPanel; itsExtent: LReet) 

: TBoxVleu; 

FUNCTION TBoxVieu.BoxWith(LPt: LPoint): TBox; 

( Inval Idat ion1 
PROCEDURE TEloxV ie",. Inval Box( inval LRect: LRec t); 

PROCEDURE TBoxV1.",.t1ousePress(MOuseLPt: LPoint); OVERRIDE; 

{DiSPI ayl 
PROCEDURE TBoxVi.~.Dra~; OVERRIDE; 

(F iJ ter1ng) 
PROCEDURE TBoxView. EachActualPart(PROCEDURE DoToObject(filteredObj: TObject»; OVERRIDE; 

(Jn1t ia11zat ion) 
PROCEDURE TBoxVielol. In1tBoxUst( itsHeap: THeap); 
FUNCTION TBoxVi8U. NoSeleetion: TSelection; OVERRIDE: 

END; 

TBoxSeleetion. SUBCLASS OF TSel8ct10n 

{VariabI es) 
box: TBox; 

{Creat ion!Oest ruet ion) 
FUNCT ION TBoxSel ect ion. CREATE( object: TObject; itsHeap: THeap; itsVieu: TVieu; itsBox: TBox; 

itsKind: INTEGER; it sAnchorLPt: LPo int): TBoxSel ection; 

{Drauing - per padl 
PROCE URE TBoxSeleetion.HighI ight(highTrans1t: THighTrans1t); OVERRIDE; 

(Select10n - per pad) 
PROCEDURE TBoxSeJ ect ion. HouseMove(mouseLPt: LPoint): OVERRID[; 
PROCEDURE TBoxSeIection. HouseRelease; OVERRIDE; 

{Command Dispatch} 
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1 111--
1 112--
1 113--
1 114--
1 115--
1 116--
1 117--
1 118--
1 119--
1 120--
1 121--
1 122--
1 123--
1 124--
1 125--
1 126--
1 127--
1 128--
1 129--
1 130--
1 131--
1 132--
1 133--
1 134--
1 135--
1 136--
1 137--
1 138--
1 139--
1 140--
1 141--
1 142--
1 143--
1 144--
1 145--
1 146--
1 147--
1 148--
1 149--
1 150--
1 151--
1 152--
1 153--
1 154--
1 155--
1 156--
1 157--
1 158--
1 159--
1 160--
1 161--
1 162--
1 163--
1 164--
1 165--
1 166--
1 167--
1 168--
1 169--
1 170--
1 171--
1 172--
1 173--
1 174--
1 175--
1 176--
1 177--
1 178--
1 179--
1 180--
1 181--
1 182--
1 183--
1 184--
1 18S--
1 186--
1 187--
1 188--
1 189--
1 190--
1 191--
1 192--
1 193--
1 194--
1 195--
1 196--
1 197--
1 198--
1 199--
1 ~OO--
1 201--
1 202--
1 203--
1 204--
1 205--
1 206--
1 207--
1 208--
1 209--
1 210--
1 211--
1 212--
1 213 
1 214--
1 215--
2 1--
2 2 --
2 3--
2 4 --
2 5 -- A 

END; 

FUNCTION TBoxSelectlon. Ne~Command{cMdNumber. TCmdNumber): TCommand; OVERRIDE; 
FUNCT ION TBoxSel ect Ion. CanOoConnand( c.:tHumbe r: TCmdNumbe r: VAR check It: BOOLEAN) 

: BOOLEAN; OVERR IDE: 

TCreateBoxSelectlon • SUBCLASS OF TSelection 

(Variables) 
box: TBox; 

(Creat ion/Oest Net ion) 
FUNCTION TCreateBoxSelectlon.CRE.ATE(object: TObject; itsHeap: THeap; ItsVieu: TVleu; 

itsAnchorLPt: LPoint): TCreateBoxSeIection; 

{Selection - per pad} 
PROCEDURE TCreateBoxSelection. HouseHove(mouseLPt: LPoint); OVERRIDE; 
PROCEDURE TCreateBoxSelection. MouseRelease; OVERRIDE; 

END; 

( This command recolors the selected box and is undoable] 
TRecolorCmd. SUBCLASS OF TCommand 

Box: TBox; 
color: TColor; 

{Creation} . 
FUNCTION TRecoIorCmd.CREATE(object: TObject; itsHeap: THeap: itsCmdNumber: TCrndNumber; 

ItsVie~: fBoxVi~; itsBox: TBox; itsColor: TColor): TRecolorCmd; 

(Command Execution) 
PROCEDURE TRecolorCmd. Commit; OVERRIDE; 
PROCEDURE TRacol orCmd. Perform( emdPhase: TCmdPhase); OVERR IDE; 
PROCEDURE TRecolorCmd. FilterAndDo(actuaIObj: TObject; 

PROCEDURE DoToObject( filteredObj: TObject»; OVERRIDE; 
END; 

{ This command dupl icates the selected box and is undoable ) 
TDupi lcateCmd • SUBCLASS OF TConnand 

01 dBox, nelolBox: TBox; 

(Creat 10n) 
FUNCT ION TOupl icateCllld. CREATE( ob ject: TOb ject; itsHeap: THeap: ltsCmdNumber: TCmdNumber; 

ttsVle~: TboxVielJ; itsBox: TBox): TDupl ieateCmd; 

{Command Execution} 
PROCEDURE TOupl lcateCmd. Commit; OVERRIDE; 
PROCEDURE TOupi ieateCmd. Perform( cmdPhase: TCmdPhase); OVERR IDE: 
PROCEDURE TOupI icateCmd.EachVirtuaIPart(PROCEDURE DoToObject( filteredObj: TObjecl»: OVERRIDE: 
END; 

{ This command clears the vielJ and is undoable } 
TCl.arAII Cmd • SUBCLASS OF TCommand 

(Variabl es) 
k lnd: INTEGER; 

(Creat ion1 
FUNCT ION TCI.arAll Cmd. CREATE( ob jeet: TOb ject; itsHeap: THeap: ttsCmdNumber: TCmdNumber; 

itsVie~: fboxVle~): TClearAIICmd; 

{Command Execution} . 
PROCEDURE TClearAIJCmd. Commit; OVERRIDE; 
PROCEDURE TCI earAII Cmd. Perform( cmdPhase; TCmdPhase); OVERR IDE: 
PROCEDURE TClearAIICmd. EachVirtuaIPart(PROCEDURE DoToObject(filteredObj: TObject»: OVERRIDE; 
END; 

TBoxProceS$ • SUBCLASS Of TProcess 

(Creat ion/Dest Net 10n) 
FUNCTION TBoxProcess. CREATE: TBoxProcess; 
FUNCTION TBoxProcess. N.uOocHanage~volumePref1x: TFilePath; openAsTooI: BOOLEAN) 

END; 
: TOocManager; OVERRIDE; 

TBoxDocHanager • SUBCLASS OF TDocManager 

(Creat ion/Dest ruct ion) 
FUNCTION TBoxDocHanager.CREATE(object: TObject; 1tsHeap; THeap; ltsPathPrefix: TFilePath) 

: TBoxOocHanager; 
FUNCTION TBoxDoeHanager. NtuWindo~(heap: THeap; umgrID; TWindo~ID): TW1ndo~; OVERRIDE; 
END: 

TBoxWlndo~ • SUBCLASS OF TWindo~ 

{Creat ion/Dest Net ion) 
FUNCT ION TBoxllJ indo~. CREATE( ob ject: TOb ject; ltsHeap: THeap; it sWmgr 10: Till indolJ 10): TBoxlll indolJ; 

(Document Creation) 
PROCEDURE TBoxWindo~. BlankStatlonery; OVERRIDE; 

(Conrnands 1 
FUNCTION TBoxlllindo~. Ne~Command(cmdNumber: TCmdNumber): TCommand; OVERRIDE: 
FUNCTION TBoxWindo~. CanDoCommand(cmdNumber: TCmdNumber; VAR check It: BOOLEAN): BOOLEAN; OVERRIDE: 
END; 

IMPLEHENTATION 

{SI U7Boxer2.text) 
(U'BOXER2) 

HETHODS OF TBox; 

FUNCTION TBox.CREATE(object: TObject; itsHeap: THeap): TBox; 

..... ocw .... 
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2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 

6 0- A 
7 --
8 --
9 --

10 I­
II 
12 

BEGIN 
{SIFC fTracelBP(11); {S£NDC} 
SELF:. NeuObject(ltsHeap, THISCLASS); 
WITH SELF 00 

BEGIN 
shapeLRect :. ze roLRec t ; 
color:. eolorCray; 

- END; 
{SIFC fT race} EP; (S£NDC) 

END; 

(S IFC fOebugHet hodsl 
PROCEDURE TBox. Fields(PROCEDURE Fleld(nameAndType: 
BEGIN 

F1eld

f
' shapeLRect: LRect'); 

F 1el d . color: INTEGER'); 
F 1el d .. ); 

END; 
($tNDC) 

(Th Is draus a part leul aT bOX) 
P~OCEDURE TBox. Drau: 
VAR I Pat: LPattem; 
BEGIN 

fSlFC fT race} BP( 10); (SENDC) 
PenNormal; 

S2S5» ; 

13 -1 
14 --
15 -0 A 
16 --
17 --
18 -- A 
19 0- A 
20 --
21 --
22 --
23 -0 A 
24 --
2S --
26 --
27 --
28 -- A 
29 --
3D 0- A 
31 --
32 --
33 --
34 --
35 1-
36 --
37 2-
38 --
39 --
40 -­
.u --
42 --
43 --
44 -2 
45 --
46 --
47 --
48 --
49 -1 
SO --
51 -0 A 
52 -­
S3 -­
S4 -- A 
SS 0- A 
S6 -­
S7 -­
S8 -­
S9 --
60 --
61 -0 A 
62 --
63 --
64 --
65 -- A 
66 --
67 --
68 --
69 --
70 -- B 
71 0- e 

IF LRectlsVlslble(SElF. shapeLRect) THEN (this box needs to be dra",n) 
BEGIN 

(Get a Ouickdrau pattern to represent the box's color) 
CASE SELF. color OF 

eolor1i/hite: IPat :. IPatlrlhite; 
colorLtGray: I Pat :. I PatLtGray; 
colorGray: I Pat :. I Pat Gray: 
eolorOkGray: I Pat :. I Pat OkGray; 
col orel ack: J Pat :. I PatBI ack; 
OTHERWISE IPat :. IPatWhlte; (this case should not happen) 

72 --
73 --
74 -0 B 
75 --
76 0- A 
77 --
78 --
79 --
80 --
81 1-
82 --
83 --
84 --
85 -1 
86 --
87 --
88 --
89 --
90 -0 A 
91 --
92 -- END; 
93 --
94 --

END; 

(F111 the box ",lth the pattern. and dra", a 
FIIILRect(SELF. shapeLRect, IPat): 
FrameLRect(SELF.shapeLRect); 
END: 

frame around 1t) 

(SIFC fTrace)EP; (SENnC) 
ENO; 

f Frame a part leul ar box) 
P~OCEDURE TBox. Ora",F rame; 
BEGIN 

END; 

(SIFC fTrace)BP(10);{SENDC} 
PenNormal; 
PenNode( PatXOr); 
FrameLRect(SELF. shapeLRect); 
{SIFe fTrace)EP; {$tNDe} 

{Th is call s the OoToHandl e Procedure once for each handl e LRect; 
set up the pen pattern and MOde before call 1ng) 

PROCEDURE TBox.PalntHandles; 
VAR hLRect, 

shapeLRect: LRect; 
dh, dv: LONG I NT; 

PROCEDURE MoveHandleAndPaint(hOffset. VOffset: lONGINT); 
BEGIN 

Offset LRect ( hLRect. he ffs8t. vO ffset) ; 
PaintLRect(hLRect); 

END; 

BEGIN 

END; 

{SIFC fTrace}BP(10); {SENDe} 
~etLRect(hLRect, -3, -2, 3, 2}; 
shapeLRect :. SELF. shapeLRect; 
WITH shapeLRect 00 

BEGIN 
dh :. r1ght - I eft; 
dv :. bottom - top; 
HoveHandleAndPa tnt( 1 eft. top); 
END; 

HoveHandleAndPainlldh, 0); 
t10veHandleAndPaint 0, dv)' 
HoveHandleAndPaint -dh, 0): 
(SIFe fTrace)EP; { NOCj 

(dra", top left handle) 

{

then top right} 
then botto~ right) 
final I y bottOlll I eft) 

9S -- METHODS OF TBoxVieu; 

user of this method must 

96 --
97 -- A 
98 --
99 0- A 

FUNCTION TBoxViel.l. CREATE(object: TObject; UsHeap: THeapi 1tsPanel: TPanel; 1tsExtent: LRect) 
: TBoxVle",; 

BEGIN 
(SIFC fTracelBP(ll); {SENDC} 
IF object. NIL THEN 

100 --
101 --
102 --
103 --
104 -­
lOS --
106 -0 A 
107 --
108 --

object:. NeuObJect( 1tsHeap. THISClASS): 
SELF:. TBoxVie",( luPanel. NeIJV18Y(object, 1tsExtent, TPrintHanager. CREATE(NIl, 1tsHeap), 

stdMargins, TRUE»; 

END; 
(SIFC fTrace}EP; {SEHDe} 

109 -- {SIFC fDebuaHethods} 
110 -- A PROCEOU~E TBoxV le",. F leI ds( PROCEDURE F iel d( na.eAndType: S255» ; 
111 0- A BEGIN 
112 -- TVieu. Fields(Field); 
113 -- Fleld('boxLlst: TList'); 
114 -0 A END; 
115 -- (S£NDC) 
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2 116 --
2 117 --
2 118 --
2 119 -- A 
2 120 -- B 
2 121 --
2 122 0- B 
2 123 --
2 124 --
2 125 --
2 126 -0 B 
2 127 0- A 
2 128 --
2 129 --
2 130 --
2 131 --
2 132 -0 A 
2 133 --
2 134 --
2 135 --
2 136 -- A 
2 137 -- B 
2 138 --
2 139 0- B 
2 140 --
2 141 --
2 142 -0 B 
2 143 0- A 
2 144 
2 14S --
2 146 --
2 147 -0 A 
2 14B --
2 149 --
2 ISO -- A 
2 151 0- A 
2 IS2 --
2 153 --
2 154 --
2 ISS -0 A 
2 156 --
2 157 --
2 15B --
2 159 -- A 
2 160 --
2 161 --
2 162 --
2 163 --
2 164 0- A 
2 165 --
2 166 --
2 167 --
2 168 --
2 169 --
2 170 --
2 171 --
2 172 --
2 173 --
2 174 --
2 175 --
2 176 --
2 177 --
2 178 --
2 179 --
2 180 --
2 181 --
2 182 --
2 183 --
2 184 -0 A 
2 IBS --
2 186 --
2 187 -- A 
2 188 0- A 
2 189 --
2 190 --
2 191 --
2 192 --
2 193 -0 A 
2 194 --
2 195 --
2 196 -- A 
2 197 --
2 198 0- A 
2 199 --
2 200 --
2 201 --
2 202 --
2 203 -0 A 
2 204 --
2 205 --
2 206 -- PI 
2 207 0- PI 
2 208 --
2 209 --
2 210 --
2 211 -0 PI 
2 212 --
2 213 --
2 214 --
2 215 --
2 216 --
2 217 --
2 218 --
2 219 -- PI 
2 220 --
2 221 0- A 
2 222 --
2 223 --
2 224 --
2 225 --

END; 

(This returns the box containing a certain point) 
FUNCTION TBoxVie~. BoxWith(LPt: LPolnt): TBox; 

PROCEDURE FlndBox(obj: TObject); 
VAR ')ox: TBox; 
BEGIN 

box : - TBox( ob j} ; 
IF LPtInLRect(LPt, box. shapeLRect) THEN 

BoxWith :- box; {last one found (front one) is returned) 
END; 

BEGIN 

END; 

{SIFC rTnce)8P(1l): (SENOC) 
boxlllith : - N1L; 
SELF. EachVirtual Parte F indBox); 
{SIFC rTrace}EP; (SENOC) 

(This dn~s the I ist of boxes) 
PROC£DURE TBoxVie~. Drau; 

PROCEDURE DrauBox(obj: TObject); 
VAR box: TBox; 
BEGIN 

END; 

box. : - TBox( ob j); 
box. Drau; 

BEGIN 

END; 

{SIFC rTnce}BP(10); {SENDC} 
~ELF. EachV i rt uat Pa rt (DrauBox); 
(SIFC fTrace)EP; (SENDC) 

PROCEDURE TBoxVie~.EachActualPart(PROCEDURE OoToObject(fiIteredObj: TObject»; 
BEGIN 

END; 

{SIFC fTnce)BP(ll); {SENDC} 
SELF. boxList. Each(OotoObJect); 
{SIFC fT nee} EP; (SENDe) 

{This determines ~ich type of selection to create) 
PROC£DURE TBoxVieu. MousePresslmouseLPt: LPoint); 
VAR aSelection: TSalection; 

panel: TPanel ; 
box: TBox; 

BEGIN 
(SIFC fTracelBP(ll); {SENDC} 
panel : - SEL~. panel; 
panel. Highl ight(panel. selection, hOntoOff); (Turn off the old highl ighting) 
box: - SELF. BoxWith(mouseLPt); (Find the box the user c1 icked on) 

IF box - NIL THEN 
(Create an instance of TCreateBoxSeJection) 
aS81 ect ion : - panel. se} ect ion. F reedAndRepllcedBv( 

TCreateBoxSeleetion.CREATE(NlL, SELF. heap, SELF, mouseLPt» 
ELSE 

{Create an instance of TBoxSeleetlon} 
aSelection:- panel. selection. FreedAndRepIacedBy( 

TBoxSelection. CREATE(NIL, SELF. heap, SELF, box, boxSelectionKind, mouseLPt»; 

panel. Highl ight(panel. selection, hOffToOn); (Turn on the highl ighting for the neuly selected bOX) 

sel f. panel. sel ect ion. MarkChanged; 

{S IFC fT race} EP; (SENDC) 

(Plliou the document to be saved so that any changes made) 
{can become permanent) 

END; 

PROCEDURE TBoxVleu. Inval Box( inval LRect: LRect) ; 
BEGIN 

END; 

{SIFe fTnee}BP( 10): {SENDC) 
InsetLRect( invaiLRect, -3, -2); 
SELF. panel. InvalLRect( invaILRect); 
(SIFC fTrace}EP; (SENDC) 

PROCEDURE TBoxVieu. InitBoxUst (itsHeap: THeap); 
VAR boxLlst: TList; 
BEGIN 

(SIFC fT nee 1 BP( 11): {$ENDC) 
boxL 1$t :. tL 1st. CR£ATE{ NIL, itsHeap, 0); 
SELF. boxList :- boxL1st; 

END; 
{SIFC fTrace)EP; {SENDC) 

FUNCTION TBoxVie~. NoSelection: TSelection; 
BEGIN 

(SIFC fTnce)BP(ll); {SENDe} 
NoSelectton :. TBoxSelection. CREATE(NIL, 
{SIFC fTraca)EP;{SENDC} 

END; 

SELF. Heap, SELF, NIL, nothingKind, zeroLPt); 

METHODS Of TBoxSelection; 

FUNCTION TBoxSelection. CREATE(object: TObject; ltsHeap: THeap; itsVleu: TVieu; itsBox: TBox; 
ltsKlnd: INTEGER; itsAnchorLPt: LPoint): TBoxSelection; 

BEGIN 
(SIFe fTracalBP(ll): {SENOC) 
IF object - NIL THEN 

object: - NeuOb ject( itsHeap, THISCLASS); 
SELF: - TBoxSelection(TSelect 10n. CREATE(object, ItsHeap, ItsVieu, itsKind, itsAnchorLPt»: 
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2 226 --
2 227 --
2 228 --
2 229 -0 A 
2 230 --
2 231 --
2 232 -- A 
2 233 0- A 
2 234 --
2 235 --
2 236 -0 A 
2 237 --
2 238 --
2 239 --
2 240 --
2 241 -- A 
2 242 0- A 
2 243 --
2 244 --
2 245 1-
2 246 --
2 247 --
2 248 -1 
2 249 --
2 250 -0 A 
2 251 --
2 252 --
2 253 --
2 254 -- A 
2 255 --
2 256 --
2 257 --
2 258 0- A 
2 259 --
2 260 --
2 261 --
2 262 --
2 263 --
2 264 --
2 265 --
2 266 --
2 267 1-
2 268 --
2 269 --
2 270 --
2 271 --
2 272 --
2 273 --
2 274 --
2 275 --
2 276 --
2 277 -1 
2 278 --
2 279 -0 A 
2 280 --
2 281 --
2 282 -- A 
2 283 0- A 
2 284 --
2 285 --
2 286 --
2 287 --
2 288 --
2 289 -0 A 
2 290 --
2 291 --
2 292 -- A 
2 293 --
2 294 --
2 295 0- A 
2 296 --
2 297 --
2 298 --
2 299 --
2 300 --
2 301 1-
2 302 --
2 303 --
2 304 --
2 305 --
2 306 --
2 307 --
2 308 --
2 309 --
2 310 --
2 311 -1 
2 312 --
2 313 -0 A 
2 314 --
2 315 --2 316 -- A 
2 317 0- A 
2 318 --
2 319 1-
2 320 --
2 321 --
2 322 --
2 323 --
2 324 --
2 325 --
2 326 -1 
2 327 --
2 328 -0 A 
2 329 --
2 330 --
2 331 --
2 332 --
2 333 --
2 334 --
2 335 --

SELF,box :- ltsBox; 
{SIFe f'Trace]EP; (SENDe) 

END; 

(SIFC fOebugHethodsl 
PROCEDURE TBoxSeI ect ion. Flelds{PROCEDURE Field(nameAndType: S255»; 
BEGIN 

TSelection.Flelds(Field); 
Field('box: TBox'); 

END; 
(SENDC) 

END; 

{This draus the handles on the selected bOX} 
PROtEDURE TBoxSelection. Highl ight(highTransit: THlghTransit); 
BEGIN 

{SIFC fTrace}BP(11); [SENDC} 
IF SELF. kind <> noth1ngKind THEN 

BEGIN 
thePad. SetPenToHighl 19ht(highTransit); {set the drauing mode according to desired highl ighting} 
SELF. box. PaintHandles; {dray the handles on the box} 
END; 

{SIFC fTrace}EP; (SENOC) 
END; 

{This is called when the user MOves the mouse after pressing the button} 
~ROCEDURE TBoxSel ect ion. HouseHove(mouseLPt: LPoint); 
VAR d i t'fLPt: LPo i nt; 

boxV leu: TBoxV ieu; 
shapeLRect: LRect; 

BEGIN 
(SIFC fTrace1BP(1l); {SENDC} 
boxVieu :- TQoxvieu(SELF. vleu); 

{Hou far did mouse move?} 
LPtHinusLPt(mouseLPt, SELF. currLPt, diffLPt); 

{Hove it 1f delta is nonzero} 
IF NOT Equal LPt(diffLPt, zeroLPt) THEN 

BEGIN 
SELF. currlPt :- .auseLPt; 

shapeLRect :- SELF. box. shapeLRect; 
{Compute old and neu positions of bOX} 

boxV ieu. Inval Box( shapeLRect); 
OHs8tLRect(shapeLRect, diffLPt. h. dHfLPt. v); 
boxVieu. Inval Box( shapeLRect) i 

SELF. box. shapeLRect :- shapeLRect; 
END; 

(SIFC f'Trace}EP; {SENOC} 
END; 

PROCEDURE TBoxSel ect ion. MouseRelease; 
BEGIN 

END; 

{SIFC fTrace)BP(ll); {SENDC) 
{ If the mouse moved then commit any outstanding command} 

IF NOT Equal LPt(SELF. currLPt. SELF. anchorLPt) THEN 
SELF. uindou. CommitLast; 

{SIFC fTrace}EP; ($tNOC] 

FUNCTION TBoxSelaction. NeuCommand(cmdNu.ber. TCmdNumber): TCommand; 
VAR boxV ieu: TBoxV ieu; 

hea~ THea~ 
BEGIN 

{SIFC fTrace)BP(ll);{$ENDC) 

boxVieu :- TBoxVieu(SELF. v1eu); 
heap : • SELF. Heap; 

CASE cmdNuntler OF 
uWhite. uLtGray, uGray, uDkGray. uBlack: 

NauColllll8nd :. lRecol ore.1 CREATE.( N lL. heap. clRdNUIIiler, boxV ieu. SELF. box. 
cmdNumber - ulllhite • colorWhite): 

uDupl icate" 
NeuCommand:- TOupl icateCmd. CREATE(NIL, heap. cmdNumber. boxVieu. SELF. box); 

OTHERIIIISE 
NelolCommand : - SUPERSELF. Ne~OIR8nd( c.sNud>er); 

END; 
(SIFC fTrace)EP; (SENDC} 

END; 

FUNCTION TBoxSelection.CanOoComnand(cmdNumber. TCmdNumber, VAR check It: BOOLEAN): BOOLEAN; 
BEGIN 

{SIFC fTraceJBP(ll); ($ENDC} 
eASE cmdNumbe r OF 

UWhite, uLtGray, ueray. uDkGray, uBlack. 
uOupl ieate: 

CanDoCommand : - SELF. kind <> nothingKind; 

OTHERWISE 
CanDoCommand :- SUPERSELF.CanDoCommand(cmdNumber, ehecklt): 

END; 
{SIFC fTraceJEP; {SENDC) 

END; 

METHODS OF TCreateBoxSelection; 

CIIIiIIr*I "'1, .... 
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2 336 -- PI 
2 337 
2 338 
2 339 0- PI 
2 340 
2 341 
2 342 
2 343 
2 344 
2 345 
2 346 
2 347 
2 348 -0 PI 
2 349--
2 350--
2 351 

FUNCT ION TCre.te8oxSelection. CREATE( ob ject:TOb ject; itsHeap: THeap; itsV iew: TVieu; 
ltsPlnchorLPt: LPointJ: TCreateBoxSelection; 

VAR box: TBox; 
BEGIN 

($Ife fTnce18P(1l); (SEHOe) 
IF object - NIL THEN 

object :- NeuObject( itsHeap. THISCLASS): 
SELF : - TCre.te8oxSelect ione TSel ect ion. CREATE( ob ject. it sHeap. 

1 tsAncho rLPt» ; 
box: - TBox. CREATE(NIL. SELF. heap); 
SELF. box : - box; 
{$IFC fTnce}EP; {SENOC] 

END; 

itsView, createBoxSel ect ionKind. 

2 352 
2 353 0-
2 354 

{$lFC roebu~Hethods) 
PI PROCEDURE TCreateBoxSelectlon. Fields(PROCEDURE Fleld(nameAndType: 
PI BEGIN 

S255» ; 

2 355 
2 356 -0 PI 
2 357 
2 358--
2 359--
2 360--
2 361 -- PI 
2 362--
2 363 
2 364 
2 365 
2 366 
2 367 B 
2 368 0- B 
2 369--
2 370 -0 B 
2 371--
2 372 0- A 
2 373--
2 374--
2 375--
2 376 
2 377 
2 378 
2 379 
2 380 
2 381 
2 382--
2 383 
2 384 
2 385 1-
2 386 
2 387 
2 388 
2 389 
2 390 2-
2 391 
2 392 
2 393-2 
2 394 
2 395--
2 396--
2 397-1 
2 398--
2 399 -0 A 
2 400 
2 401 
2 402 
2 403 
2 404 
2 405 
2 406 
2 407 
2 408 

PI 

2 409 B 
2 410 0- B 
2 4ll 
2 412 -0 B 
2 413--
2 414 0- A 
2 415--
2 416--
2 417--
2 418--
2 419--
2 420--
2 421--
2 422--
2 423--
2 424--
2 425--
2 426--
2 427--
2 428--
2 429--
2 430--
2 431--
2 432 1-
2 433--
2 434 
2 435-1 
2 436 1-
2 437--
2 438--
2 439--
2 440--
2 U1-1 
2 442--
2 443 -0 A 
2 444 
2 445--

lSel ect ton. F leI ds( F iel d}; 
Field(' box: 1Box'); 

END' 
(SENOC) 

{This 1s c.lled Yhen the user DOves the wouse .fter pressing the button} 
~ROCEOURE TCreateBoxSel ect ion. HouseMove(aouseLPt: LPoint); 
VPlR maxBoxLRect: LRect; 

dl ff'LPt: LPotnt; 
boxVlew: TBoxView; 
box: TBox; 

PROCEDURE DrawTheF rame; 
BEGIN 

box. OrawF rame; 
END; 

BEGIN 
(SIFC fTrace)BP(ll); fSENDC) 
boxView :- T~oxView(SELf.vieu); 
box: - SELF. box; 

These three 

($H- ) 

{ In Boxer 1t is possible to draw a box greater than allowed by a 16 btt rectangle. 
11nes force the rectangle to within 16 bits. ) 

WITH SELF. anchorlPt DO 
SetLRect(maxBoxLRect, h+l0-MAXINT, y+10-MAXINT, h+MAXINT-10, v+MAXlNT-10); 

LRectHaveLPt{maxBoxLRect, ~useLPt); ($H+ ) 

END; 

LPtHlnusLPt(mouseLPt, SELF. currLPt, d1ffLPt); 
IF NOT Equal LPt(diffLPt, zeroLPt) THEN 

BEGIN 
SELF. currLPt :- ~useLPt; 

boxViey. p.nel. 0nA1 1 PadsDo{DrawTheFrame); 
WITH box DO 

BEGIN 
shapeLRect. topLeft :- SELF.anchorlPt; 
shapeLRect.botRlght : - mouseLPt; 
ENO; 

($H-) Rect lfyLRect( box. shapeLRect): ($H+) 
boxView.p.nel.OnAllPadsDo(OrayTheFrame); 
END; 

(SIFC rTrace)EP; {SENOC} 
END; 

PROCEDURE TCreateBoxSelectlon.MouseRelease; 
VPlR thisBox: TBo).; 

boxVieu: TBoxV1e~ 
d rawnLRect: LRect; 
.Sel act ion: TSel ect ion; 
panel: TPanel; 

PROCEDURE DrayTheF rame; 
BEGIN 

thisBox.Drauframe; 
END; 

BEGIN 
{SIFC fTracelBP(11); {SENOe} 
boxView:- T~oxVlew(SELF. view); 
panel :- boxView.panel; 
thisBox :- SELF. box; 
panel. OnAIIP'dsDo(DrawThefra~); 
draynLRect :- thisBox. shapeLRect; 

( Independant of whether we threw the boxed .yay or not we .ust create an instance of TBoxSelection 
to repl.ce the now useless instance of TCreateBoxSelection using the kind set above. ] 

.Selection : - SELF. FreadPlndRepl.ceby( 
TBoxSelection CREATE{NIL. SELF. heap. boxVieu, thisBox, boxSelectionKind, 

drawnLRect. topl eft»; 

boxV lew. Inval Box( drawnLRect); 

{If the box 1s not big enough then throw it 
IF (draunLRect. right - draynLRect. left <-4) 

BEGIN 
aSelection.kind:- not hingKInd; 
t h lsBox. Free; 
END 

ELSE BEGIN 
( Commit .ny outstandlng ca.mand ) 
SELF. window. eo.mitLast; 

boxV1ew. boxList. InsLast( th1sBox); 
END: 
(SIFC fTrace)EP; [SEHOC) 

END; 

.yay. otherwise put it in the 1 ist) 
OR ldr.ynLRect. bottom - drawnLRect. top <-4) THEN 
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2 446--
2 447--
2 448--
2 449--
2 450 -- METHODS Of TRecolore.d; 
2 451--
2 452 -- A 
2 453--
2 454 0- A 
2 455--
2 456--
2 457--

FlJNCT JON TRacoI orClIId. CREATE( ob ject: TOb ject; 1 t sHeap: THeap; it sCmdNumbe r: TCmdNuntle r; 
1tsVialo/: TBoxVielo/; ltsBox: TBox; 1tsColor: TCol or): TRecolorCmd; 

BEGIN 
(SIFC fTracelBP(10); {SENDC) 
lF object - NIL THEN 
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2 458--
2 459--
2 460--
2 461--

object :- NeuObject( ltsHeap, THISCLASS); 
SELF: - TRacolorCmd(TCommand. CREATE(object, itsHeap, itsCmdNuntler, itsViau, TRUE, reveal All»; 
SELF. color:- 1tsColor. 

2 462 -0 A 
2 463--
2 464--

END; 

SELF. box :- ltsBox; 
(SIFC fTrace}EP; (SENDC) 

2 465 -- (SIFC fDebUgMethodsl 
2 466 -- A PROCEDURE TRaco orCmd. Fields{PROCEOURE FieJd(nameAndType: 
2 467 0- A BEGIN 
2 468 -- TCommand.Fialds(Field)~ 
2 469 -- F iel d(' Color: INTEGER'); 
2 470 -- FieldC'box: TBox'); 
2 471 -0 A END' 
2 472 -- ($tNOC) 
2 473--
2 474--
2 475 -- A 
2 476 0- A 
2 477--
2 478--
2 479--
2 480 -0 A 
2 481--
2 482--
2 483 -- A 
2 484--
2 485--
2 486 0- A 
2 487--
2 488--
2 489--

PROCEDURE TRacolorcmd.Comm1t; 
BEGIN 

ENO; 

(SIFC fTrace)BP(12); {SENDC} 
~LF.box. color :- SELF. color, 
(S IFC fT race} EP; (SENDC) 

PROCEDURE TRacoI orClIId. Perform{ cmdPhase: TCmdPhase}; 
VAR boxVleu: TBoxVieu; 

teq:lColor. TColor. 
BEGIN 

{SIFC fTracelBP(12}; (SENDC) 
boxV ieu : - TEloxV ielo/( SELF. imaQe); 

S255» ; 

2 490--
2 491--

boxV ieu. JnvaIBox( SELF. box. shapeLRect): 
sel f, image. v ieu. rane] . sel ect ion. HarkChanged; 
(SIFC fT race) EP; SENoC) 

{allou this document to be saved) 

2 492 -0 A 
2 493--
2 494--
2 495 -- A 
2 496--
2 497--
2 498 0- A 
2 499--
2 500--
2 501--
2 502 1-
2 503--
2 504--
2 505--
2 506--
2 507-1 
2 508--
2 509--
2 510--
2 511 -0 A 
2 512--
2 513--
2 514--
2 515--
2 516--

END; 

END; 

PROCEDURE TRecolorCmd. FilterAndOo(actuaIObj: TObject; PROCEDURE DoToObject( filteredObj: TObject»; 
VAR saveColor: TColor; 

box: TBox; 
BEGIN 

($IFC fTrace}BP(12); {SENDC) 
box :- TBox(actualObj); 
IF box • SELF. box THEN 

ELSE 

BEGIN 
saveColor :- box. color. 
box. color: - SELF. Color. 
DoToOb ject( box}; 
box. color:- saveColor, 
END 

OoToOb ject( box); 
(SIFC fT race) EP; {SENDe) 

END; 

2 517 -- METHODS OF Toupl icateCmd: 
2 518--
2 519 -- A 
2 520--
2 521 -- B 
2 522--
2 523 0- B 
2 524--
2 525--
2 526 -0 B 
2 527 0- A 
2 528--
2 529--
2 530--
2 531--
2 532--
2 533--
2 534--
2 535--
2 536 -0 A 
2 537--
2 538--
2 539 -- A 
2 540 0- A 
2 541--
2 542--
2 543--
2 544--
2 545 -0 A 
2 546--
2 547--

FUNCTION TDuplicateCmd. CREATE(object: TObject; 1tsHeap: THeap; 1tsCmdNumber: TCmdNuntler. 
1tsV ie",: TBoxV ielo/; itsBox: TBox): TOupl icateCmd; 

PROCEDURE CloneBox(filteredObj: TObject); 
VAR box: TBox; 
BEGIN 

ENO; 

box :- TBox(filteredObj. Clone( itsHeap»; 
SELF,naYBox :. box; 

BEGIN 
{SIFC fTracelBP(lO); {SENOC) 
IF ob~ect - NIL THEN 

object :- Nelo/Object( itsHeap, THISCLASS); 
SELF:. TouplicateCmd{tCol'IImand. CREATE(object, ltsHeap. itsCmdNumber. ltsVieu, TRUE, reveaIAII»; 
TBoxViau( SELF. i_ge}. F i1 terAndOo( itsbox, CI oneBox); 
SELF,oIdBox :- ltsBox; 

{SH-) OfrsetLRect(SELF.nelol8ox. shapeLRect, 20, 20}; {SH·} 
{SIFC fTrace)EP; (SENOC) 

END; 

PROCEDURE Toupl 1cateCmd. Free; 
BEGIN 

(SIFC fTrace)BP(10); {SENDC) 
~ree(SELF. neuBox); 
SELF. FreeObject; 
(SIFC fTrace)EP; (SENOC) 

END; 

2 548 -- (SIFC fDebugMethods) 
2 549 -- A PROCEDURE Toupl icateCmd. Fields(PROCEDURE FiaId(nameAndType: S255}) ; 
2 550 0- A BEGIN 
2 551 -- TCommand.Fields(Field); 
2 552 -- FleId('oldBox: tBox'); 
2 553 -- F1eldC'newBox: TBox'); 
2 554 -0 A END' 
2 555 -- {SENDC} 
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2 556--
2 557--
2 558 -- A 
2 559--
2 560 0- A 
2 561--
2 562--
2 563--
2 564--
2 565--
2 566 -0 A 
2 567--
2 568--
2 569 -- A 
2 570--
2 571--
2 572--
2 573 0- A 
2 574--
2 575--
2 576--
2 577--
2 578--
2 579--
2 580--
2 581--
2 582--
2 583--
2 584--
2 585 
2 586--
2 587--
2 588--
2 589 1-
2 590--
2 591--
2 592--
2 593--
2 594-1 
2 595--
2 596--
2 597--
2 598--
2 599--
2 600 -0 A 
2 601--
2 602--
2 603 -- A 
2 604 0- A 
2 605--
2 606--
2 607--
2 608--
2 609 -0 A 
2 610--

PROCEDURE TOupllcateCmd.Commit; 
VAR boxVieu: TBoxVieu: 
BEGIN 

END; 

(SIFC fTracelBP(12); fSENOC} . 
boxVieu : - TBoxVieu( ~ELF. image); 
boxVieu. boxLtst. InsLast(SELF. neuBox); 
SELF. ne",Box : - NIL; 
(SIFC fTrace}EP; [SENDC) 

PROCEDURE. TOupl icateCmd. Perfo rm( cllldPhase: TCIlldPhase); 
VAR boxVieu: TBoxVieu; 

box: TBox; 
t h isSeI ect ion: TBoxSel ect ion; 

BEGIN 
(SIFC fT race 1 BP( 12); {SENOC} 
box V iau : - TBoxv ieu( SELF. i_ge); 
t h isSeI ect ion : - TBoxSalect ion( boxV ieu. panel. select ion); 

[-------------------------------------------------------------------------------------------

END; 

The current selection is unhighl ighted before performing the command as the result 
of the folioulng command fields set by T Comma nd. CREATE: 

unHll iteBefore{doPhase .. redoPhase] <- TRUE 

The resulting selection is highl ighted af.ter performing the command as the result of the 
follouing c~nd fields set by TCommand. CREATE: 

hiLiteAfter [doPhase .. redoPhase] <- TRUE 
---------------------------------------------------------------------------------------~---} 

WITH thisSel ect ion DO 
CASE cmdPhase OF 

doPhase. redoPhase: 
box :. SELF. neuBox; 

undoPhase: 
box : - SELF. 01 dBox; 

ENO [CASE); 

boxV ieu. Inval Box( SELF. neuBox. shapeLRect); 

sel f. image. vieu. panel. sel ect ion. HarkChanged; 
(SIFC fTrace)EP; lSENDC) 

(allou this document to be saved) 

PROCEDURE TDupl icateCmd. EachVirtuaIPart(PROCEDURE DoToObjeet(filteredObj: TObject»; 
BEGIN 

END; 

{SIFC fTracelBP(12)' {SENOC} 
'BoxVi.u(SEL~. image). EachActuaiPart(DoToObject); 
DoToOb ject( SELF. neu8ox); 
(SIFC tTrace)EP; (SENDC) 

2 611 -- END; 
2 612--
2 613--
2 614--
2 615 -- METHODS OF TClearAIIc.d; 
2 616--
2 617 -- A 
2 618--
2 619 0- A 
2 620--
2 621--
2 622--
2 623 
2 624 
2 625 
2 626 -0 A 
2 627--
2 628--
2 629--
2 630 -- A 
2 631 0- A 
2 632--
2 633--
2 634 -0 A 
2 635--
2 636--
2 637--
2 638 -- A 
2 639 0- A 
2 640--
2 641--
2 642--
2 643 -0 A 
2 644--
2 645--
2 646 -- A 
2 647--
2 648--
2 649 0- A 
2 650--
2 651--
2 652--
2 653--
2 654--
2 655 1-
2 656--
2 657--
2 658--
2 659--
2 660-1 
2 661--
2 662--
2 663--
2 664--
2 665--

FUNCT ION TClearAlI CIIId. CREATE( object: TOb ject: ltsHeap: THeap: ItsCmdNumber: TCmdNumber; 
itsVle~: TBoxVieu): TClaarAllCmd; 

BEGIN 
{SIFC fTracelBP(lO}; {SENOC} 
IF object • NIL THtN 

object :- NayObject( ItsHeap, THISCLASS); 
SELF:. TCla.rAil CIIId( TCommand. CREATE( ob ject. ItsHeap. itsCmdNumber, ltsV ieu. TRUE, reveal None»; 
SELF. k tnd : - SELF. tmage. v ie",. panel. sel eet ion. kind; 
{S IFC fTrace)EP; [SENOC) 

END; 

{SIFe fOebugHethods) . 
PROCEDURE TClearAIICmd. Fields(PROCEDURE FieJd(na.eAndType: 
BEGIN 

TCommand. Flelds(Field); 
F iel d(' k 1nd: INTEGER') ; 

END; 
{SENDe} 

PROCEDURE TClearAllCmd. Commit; 
BEGIN 

END; 

fSIFC fTracelBP(12)' {SENDC} 
'tBoxViey(SELr:. 1mag~~. boxList. OeIAll(TRUE); 
[SIFC fTrace)EP; (SENDC) 

PROCEDURE TCIearAlI CIIId. Perform( c.tPhase: TCldPhase): 
UAR thlsSelect1on: TSelection; 

boxVitu: TBoxVieu; 
BEGIN 

(SIFC fTracelBP(12); {SENDC} 
boxVilu:- TaoxVieu(SELF. ilMge); 
thlsSelection:. boxVieu.panel. selection; 

~ITH thlsSelection DO 
CASE c~Phase OF 

doPhase, redoPhase: 

END; 

kind :- nothingKlnd; 
undoPhase: 

kind: - SELF. kind; 

{ Inval idate the Yhole panel 
boxV 1,,,,. panel. Inval idate; 

S2S5» ; 

sal f. i_ge. v ieu. panel. sel ect ton. HarkChanged; {allou this document to be saved) 

CIIJIPIIII-' .... 



2 666 --
2 667 -0 A 
2 668 --
2 669 --
2 670 -- A 
2 671 0- A 
2 672 --
2 673 --
2 674 -0 A 
2 675 --
2 676 --
2 677 --
2 678 --
2 679 --
2 680 --
2 681 --
2 682 -- A 
2 683 0- A 
2 684 --
2 685 --
2 686 --
2 687 -0 A 
2 688 --
2 689 --
2 690 -- A 
2 691 0- A 
2 692 --
2 693 --
2 694 --
2 695 -0 A 
2 696 --
2 697 --
2 698·--
2 699 --
2 700 --
2 701 --
2 702 --
2 703 -- A 
2 704 --
2 705 0- A 
2 706 --
2 707 --
2 708 --
2 709 --
2 710 --
2 711 -0 A 
2 712 --
2 713 --
2 714 -- A 
2 715 0- A 
2 716 --
2 717 --
2 718 --
2 719 -0 A 
2 720--
2 721 --
2 722 --
2 723 --
2 724 --
2 725 --
2 726 --
2 727 -- A 
2 728 0- A 
2 729 --
2 730 --
2 731 --
2 732 --
2 733 --
2 734 -0 A 
2 735 --
2 736 --
2 737 -- A 
2 738 --
2 739 --
2 740 --
2 741 --
2 742 0- A 
2 743 --
2 744 --
2 745 --
2 746 --
2 747 --
2 748 --
2 749 --
2 750 --
2 751 -0 A 
2 752 --
2 753 --
2 754 -- A 
2 755 0- A 
2 756 --
2 757 --
2 758 1-
2 759 --
2 760 --
2 761 --
2 762 --
2 763 --
2 764 --
2 765 -1 
2 766 --
2 767 -0 A 
2 768 --
2 769 --
2 770 -- A 
2 771 0- A 
2 772 --
2 773 1-
2 774 --
2 775 --

END; 

(SIFC fTrace}EP; (SENDC) 
END; 

PROCEDURE TCI.arAIICmd. EachVirtuaiPart(PROCEDURE DoToObject(filteredObj: TObject»; 
BEGIN 

(SIFC fT race) BP( 12); {SENDC} 
(SIFC fT race) EP; (SENOC) 

END; 

METHODS OF TBoxProeess; 

END; 

FUNCTION TBoxProcess. CREATE: TBoxProcess; 
BEGIN 

END; 

{SIFC fTracelBP(11); {SENOC} 
SELF:. TBox~rocess{tProcess. CREATE(NeuObject(mainHeap. THISCLASS). ma1nHeap»; 
(SIFC fTrace)EP; (SENOC) 

FUNCTION TBoxProcess. NeuOocHanage~volumePrefix: TFilePath; openAsTool: BOOLEAN): TOocHanager, 
BEGIN 

END; 

(SIFC fTrace)BP{ll); (SENOC) 
NewOocHanager :. TBoxOocHanager.CREATE(NIL. mainHeap. voIumePrefix); 
(SIFC fTrace}EP; {SENOC} 

HETHOOS OF TBoxOocHanager, 

END; 

FUNCTION TBoxOocHanager.CREATE(object: TObject; itsHeap: THeap; itsPathPrefix: TFiIePath) 
: TBoxDocHanager; 

BEGIN 

END; 

{SIFC fTnee} BP( ll); {SENDC) 
IF object. NIL THEN 

object:. NeWObjeet~ itsHeap. THISCLASS); 
SELF:. TBoxOocHanager TOocHanager. CREATE{object. itsHeap. itsPathPrefix»; 
{S IFC fT race} EP; {SENOC 

FUNCTION TBoxOocHanager. NewU1ndow(heap: THeap; YmgrIO: TWindouIO): TWindou; 
BEGIN 

END; 

(S IFC fT race) BP( 11); (SENDCl 
NeuWindou :. TBoxWindow. CRtATE(NIL. heap. wmgrID); 
(SIFC fTrace)EP; {SENOC) 

I1ETHODS OF TBoxW indou; 

FUNCT ION TBoxWindou. CREATE(object: TObJect; 1tsHeap: THeap; itsWmgrID: TWindouID): TBoxWindou; 
BEGIN 

END; 

{SIFC fTracelBP(lO); {SENDC} 
IF ob~ect • NIL THEN 

obJect:. NeuObject( itsHeap. THISCLASS); 
SELF :. TBoxl:f lndou(TW indou. CREATE( ob ject. itsHeap. it sWmgrID. TRUE»; 
{SIFC fTrace}EP; {SENDC} 

PROCEDURE TBoxl:findo~.BIankStationery; 
VAR vieuLRect: LRect; 

panel: TPanel; 
boxV lew: TBoxV ieu; 
aSel ect ion: TSel ect ion; 

BEGIN 

END; 

(SIFC fTrace]BP(10); ($tNDC} 
panel:. TPanel. CREATE(NIL. SELF. Heap. SELF. O. O. (aScroll, aSpl itl. [aScroll. aSpI itl); 

SetLRect(vl.uLRect. 0, O. SOOO. 3000); 
boxVieu :. TBoxVleu. CREATE(NJL. SELF. Heap. panel. v1euLRect); 
boxVie~ InltBoxLlst(SELF. Heap); 

{SIFC flrace}EP; (SENOC) 

FUNCT ION TBoxbl1ndou. NeuConnand( cllldNuntler: TCn:fNuntler): TCol'IIIII8nd; 
BEGIN 

(SIFC fTrace}BP(ll); (SENDC) 

CASE cllldNumbe r Of 
UClearAI I: 

NeuCo.mand :. TClearAIICmd. CREATE(NlL, SELF. heap. cmdNumber. 
TBoxVieu(SELF. selectPanel. vieu»; 

OTHERWISE 
NeuCol'IIIII8nd :. SUPERSELF. NeuCcmnand( cmdNulltle r) ; 

END; 
(SlFC fTrace}EP; (SENDC) 

END; 

FUNCT ION TBoxlll indou. ClnOoConnand( clldNUlllbe r: TCIlldNumtle r, VAR check It: BOOLEAN) : BOOLEAN; 
BEGIN 

(SIFC fTrace}BP(ll); [SENOC} 
eASE cllldNumbe r OF 

uCle.rAll: 
CanOoConnand :. TRUE; 
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2 776--
2 777--
2 778-1 
2 779--
2 780 -0 A 
2 781--
2 782--
1 216--
1 217--

OTHERWISE 
CanDoComrnand :­

END; 
(SIFC fT race) EP; {SENDC) 

END; 

END; . 

END. 

t17BDXER. TEXT Page 10 

SUPERSELF. CanDoComrnand(cmdNumber, check It); 

... cu ...... 
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1. u7boxer. TEXT 
2. U7Boxer2. text 

-B-
Bl ankStat lonery 204- 1 737-( 2) 
Box 134 1 
box 97 1 120 1 121- 2 123- 2 124 2 125 2 138- 2 140. 2 141 1 21 162"t 2j 168- 2 170 2 177 :2 227- 2 247 :2 270 2 276 2 303 :2 307 :2 338- 2 

345- 2 346- 2 346 2 365- 2 369 2 375- 2 375 2 389 2 395 2 418 2 
460- 2 478 2 489 2 497- 2 500· 2 501 2 501 2 503 :2 504 2 505 :2 
506 2 509 2 522- 2 524- 2 525 2 571- 2 591- 2 593- 2 

boxList 69 1 153 2 197- 2 200- 2 201- 2 201 2 440 2 563 2 641 ( 2) 
boxSe\ectionKind 28- 1 177 2 425 2 
BOXl:Jlth 75- 1 119- 2 125- 2 168 ( 2) 

-c-
CanDoCommand 112- 1 208- 1 316-f ~} 322-f ~~ 325af 2~ 325 f 2~ 770-f 2~ 775-f 2~ 777&f 2~ 777 ~ 2~ color SO- l 135- 1 12- 37 459- 2 478- 2 478 2 503 2 504- 2 506- 2 
col orBl ack 25- 1 42 1 42 
colorOkGray 24- 1 41 2 
colorGray 23- 1 12 2 40 ( 2) 
colorltGray 22- 1 39 :2 
col or\:Jh ite 21- 1 42 1 38 :2 304 :2 
Commit 142- 1 158- 1 174- 1 475- 2 

SS·"l 
2 

63."1
2
1 CREATE 53- 1 72- 1 100- 1 123- 1 138- 1 154- 1 

110"! "1 1.3 ! "j 192 1 "j 201 1 "j 5- 2 97- 2 103 2 173 2 177 2 200 2 209 2 219- 2 225 2 303 2 
307 2 336- 2 343 2 345 2 425 . 2 452- 2 458 2 519- 2 531 2 617- :2 
623 2 682- 2 685 2 693 2 703- 2 709 2 717 2 727- 2 732 2 744 2 
747 2 760 2 

createBoxSelecti 29- 1 343 2 

-0-
Orau 62-f 1~ 83-f 1~ 28-f 2~ 136-f ~j 141 ( 2) 
OralolFrame 59- 1 54- 2 369 . 2 411 

-E-
EachActual Part 86-f B 150-f 

fj EachV 1 rt uaJ Pa rt ISO- 17S- 606 f 
130 ~~ 145 ( 2) 603-( 2) 670-( 2) 

-F-
Fields 

1·"1 ~l lID"! II 
112 { ~1 

232-( 2) 234 ( 2) 352-( 2) 354 ( 2) 466-( 2) 468 ( 2) 549- ( 2) 
551 630- 632 

FtJterAndDo 144- 495- 532 
Free 539- 542 

-H-
Highl ight 104-( 1) 167 ( 2) 179 ( 2) 241-( 2) 

-1-
JnitBoxList 89-~ 1j 196-f ~j 748 f 
InvalBox 78- 1 187- 272 ~~ 274 ( 2) 428 ( 2) 4S9 ( 2) 596 ( 2) 

-K-
kind 167 ( 1) 244 ( 2) 322 , 2) 433-( 2) 624 .. ( 2) 624 ( 2) 657&( 2) 659-( 2) 659 ( 2) 

-L-
LRect 49 ( 1) 67 ( 2) 257 ( 2) 362 ( 2) 405 ( 2) 73S ( 2) 

-H-
HouseHove 107-~ i~ 127-f f~ 

254-( 2) 361-, 2) 
HousePress SO· 159-
HouseRelease lOS- 12S- 282-( 2) 402-( 2) 

-N-
neuBox 151 

II 
525-f fj 

534 ~ ~~ 542 ~ ~~ 563 ~ 2~ 564.~ '2~ 591 f ~~ 596 ~ 2~ 607 t '2l 
Ne",Command 111- 207- 292- 303- 307& 2 310- 2 310 754- 2 760- 2 764-( 2) 

764 
NeuDocHanager 184- 690-t ~~ 693-~ ~} NeuWindou 194- 714- 717. 
NoSelection 90- 206- 209-

-0-
oldBox 151 ( I) 533-( 2) 593 ( 2) 

-P-
PaintHandles S6-f B 65-f 
Perform 143- 159- i~ 247 ~ 175- ij 483-( 2} 569-( 2) 646·( 2) 

-0-
QuickDnu 16-( 1) 

-s-
shapeLRect 49 f ~} ll-f ~~ 34 ~ ~~ 47 ~ ~~ 4S ~ ~~ 59 { ~~ 

67·f ~1 79&f ~~ 79 f ~j 80 f ~j 124 257- 270- 270 272 273 274 276- 276 391 
392 395 420 489 534 596 

-T-
TBox 46- 1 53 1 75 1 97 1 120 f ~~ 134 f ~~ 151 f ~j 3-f 2j 40~ f ~~ 119 f ~j 121 2 123 2 138 2 140 2 162 338 345 365 2 497 

SOO 2 522 2 524 2 571 '2 
T80xOocHanager 189- 1 193 1 693 2 701- 2 704 2 709 ( 2) 
TBoxProcess 180- 1 183 1 680· '2 682 2 685 2 
TBoxSelection 94- 1 101 1 177 2 209 2 217- 2 220 I 2 225 ! II 425 { 2~ 572 { 2~ 576 { 2~ 
TBoxVieu 66- 1 73 1 9S· 2 98 2 103 2 256 2 260 293 2 298 '2 364 '2 

374 2 404 '2 416 '2 484 2 488 2 532 2 559 562 2 570 '2 575 2 
606 2 641 2 648 2 651 2 740 2 747 2 761 

TBoxWindou 198- 1 201 1 717 2 725- 2 727 2 732 2 
TClearAI1 Cmd 165- 1 171 1 615- 2 618 2 623 2 760 2 
TColor 42- 1 50 1 135 1 485 2 496 2 

551 ( 2) TCommand 111 1 133 1 150 1 165 1 207 1 292 ( 2) 458 ( 2) 468 ( 2) 531 ( 2) 
623 2 632 2 754 '2 

TCr.ateBoxSelect 117- 1 124 1 173 2 334.~ 2~ 337 ( 2) 343 ( 2) 
TOocManager 185 1 189 1 690 2 709 2 
TOupl icateCmd 150- 1 155 1 307 '2 517- 2 520 ( 2) 531 ( 2) 
TList 69 1 197 2 200 2 
TObject 46 1 120 2 137 2 521 ( 2) 
TProcess 180 1 685 2 

~~ TRecolorCmd 133- 1 139 1 303 ~ ~~ 450-f ~~ 453 f ~~ 458 f 406 ( 2) TSelection 90 1 94 1 117 160 206 225 234 ( 2) 343 ( 2) 354 ( 2) 
647 2 741 2 

--~ 
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TVieu 66 ~ B 112 ~ 2~ Tlilindolol 194 198 1 714 ( 2) 732 ( 2) 

-u-
U7Boxer 5- 1 
UABC lB- 1 
uBJack 36- 1 302 f ~} 320 f ~} uClearAll 38- 1 759 774 
uOkCray 35- 1 302 320 
UDrau 17- 1 
uOupJ icate 37- 1 306 ( 2) 321 ( 2) 
UFont 13- 1 
uGrav 34- 1 302 ~ ~~ 320 ~ ~l uLtGray 33- 1 302 320 
UObject 10- 1 
uIIIh ite 32- 1 302 ( 2) 304 ( 2) 320 ( 2) 

••• End Xref: 72 1d· $ 472 "ferences (398352 bytes /4927 id' $/39940 refs] 

....... i' ..... 



[Segment 11] 

Advanced Commands 
with 

Cut & Paste 

Special Note: The style and structure of this segment differs from the 
previous ten. 

Purpose of this segment: 
This segment presents three separate but related topics complet ing the 

self-paced introduction to ~he ToolKit. 
,. -Implementing cut, copy, and paste within Boxer. 

2. Creating command objects from non-menu events, such as mouse and key 
events. 

3. Responding to the tab and clear keys. 

How to use this segment: 
This is the last segment in the self-paced introduction to -Boxer. Try to 

follow the discussion, and carefully study the sample program. 

THE CLIPBOARD 
The clipboard is used for intraprocess data transfer and interprocess 

communication. The cl ipboard only contains one piece of information at a time but 
it has 3 parts, all containing different representations of that information. 

1) application specific part 

If a ToolKit application created the current contents of the clipboard then 
this representation is a minimum ToolKit document. It contains at least a 
window, panel, view, and selection. If a non-ToolKit appl ication created 
the current contents of the cl ipboard then this part is specific to that 
application. This part of the clipboard contains the most information about 
its contents. 



2) universal picture part 

This is a QuickDraw picture of of the contents of the clipboard. There are 
no easi Iy accessible semantics associated with a picture. However, 
LisaOraw or the graphics building block will be able to parse a picture into 
its component graphical objects. 

3) universal text part 

This is a text data format understood by all desktop appl ications. It 
contains the text and text descriptors, such as font format margin, and 
tab information. 

Every time you cut to the cl ipboard as many ~presentations as possible are 
generated. The application is responsible for generating the application specific 
portion (as you will learn). The ToolKit generates the universal picture. If you use 
the Text Building Block it will automatically generate universal text for any text 
that is cut or copied. 

Every time you paste from the cl ipboard you may choose which one of the 
representations you want to paste. Whenever possible this wi II be the Appl ication 
specific representation. 

FLOW OF CONTROL FOR CUT AND PASTE 

Cut .. Copy .. and Paste are unique commands because they read from or wite to 
the cl ipboard. Since there is magic that must be performed to deal with the 
cl ipboard, there are two subclasses of TCommand that must be subclassed -
TCutCopyCommand (for cut and copy) and TPasteCommand (for paste). The flow 
of control is the same as other commands except that applicatiOns do not 
reimplement Perform. Instead they reimplement DoCutCopy or DoPaste. Both 
take as parameters the command phase and the clipboard's selection. For ToolKit 
cut and paste the selection is used to access all the objects on the 01 ipboard. From 
the selection it is easy to get to the view, window, or panel. 

The Commit, free, and all the filter methods can be implemented using 
techniques already discussed. This segment wi II implement cut, copy, and paste with 
filters becuase it is easier, and because it provides another good example of how to 
use filters. 00 not worry about freeing any of the objects placed on the Clipboard, 
the Clipboard will clear itself on every cut. 

IMPLEMENTING CUT AND COpy 

To implement cut and copy make a subclass of TCutCopyCommand and 
override DoCutCopy. On the doPhaseDoCutCopy must create a new view and 
selection on the clipBoard, then move into it the data being cut or copied. To do 
this a new view of type TBoxView is created (with boxList and bOXes), and passed to 
{TBoxSelection.)CREATE. ClipSelection, which is a dummy object, is freed and 
replaced with the new selection. On a cut the data must be removed from the 



document. If filters are used then Commit and EachVirtualPart must check 
SELF .. isCut since copying doesn't change the document. ~ an interesting example 
8Boxer's implementation of the cut and copy fi Iters implements both 
EachVirtualPart and FilterAndDo. 

IMPLEMENTING PASTE 
To implement paste make a subclass of TPasteCommand and override 

{TPasteCommand.}OoPaste. Instead of freeing and replacing cl ipSelection with a 
new selection (as in cut and copy), we retain it. It now pOints to the data we want 
to paste. For this section we are only interested in pasting from other Boxer 
documents. Therefore we wi II only paste from clipSe~ection when it is of class 
TBoxSelection. It is possible to paste from other toolKit appl ioations but that is 
left for another segment. It is also easy to paste from universal pictures. See the 
appendix at the end of this segment on pasting from other applications. To paste 
from 01 ipSeleotion: 

1. On the doPhase first oheck if it is of olass TBoxSelection using the 
ToolKit function., InClass., as follows: 

If Inclass(clipseleetion, TBoxSeleetion) THEN 

This funotion returns TRUE only if clipSelection is an instance of 
TBoxSelection., or an instance of one of its subclasses. . 

2. If clipSelection is of some other type, put up the Can't 00 Italert. 

3. Otherwise Simply copy the data from the view that clipSelection pOints 
to. 

4. Now you must properly handle the ooordinates of the pasted box, sinoe it is 
always located in the upper left hand corner of the Clipboard. For Boxer 
we want to paste the box centered around the last place the mouse was 
pressed (if no box was selected), or centered within the selected box. 
TView has a field, clickLPt, which contains the location of the last 
mouse pr ess. 

5. Again, once the box has been copied into the document the do, undo .. and 
redo phases handle the seleotion, highlighting, and invalidation using 
existing techniques. 

FLOW OF CONTROL FOR COMMANDS NOT ORIGINATED FROM THE MENU 
BAA 

In this section we are going to convert the existing mouse eve.nts into 
command objects. We will .also respond to two keyboard events., one which will be 
converted into a command. 

When implementing keyboard or mouse events as commands., we need a 
mechanism for installing the new command object since we will not be in 
NewCommand when the event occurs. 



{window.}performCommand takes as argument the command object to be 
performed. Call lng PerformCommand with a command object produces the same 
result as returning a command object to NewCommand. ~ you can glean from the 
flow of control for commands [see segment 9], PerformCommand is the next 
method called after NewCommand. 

FLOW OF CONTROL FOR MOUSE COMMANDS 

To convert our existing mouse events to commands we implement command 
classes for the mouse events we want to be undoable. The identifiable mouse events 
that edit the document are: box move and box create. Upon mouse release in both 
of these events we want to create an appropriate command object. It wi I t perform 
the event as a command, and pass the command objett to PerformCommand. 

IMPLEMENTING MOUSE COMMANDS 

For box move, each mouse move event edits the document. The original state 
is saved in {selection.}anchorLPt. With a little forethought, it is easy to see that 
box move should be an unfiltered command. The original state is simple to 
remember and (estore, and doing the command with a fi Iter would be more 
compl icated than doing it without one. The doPhase for this command does nothing 
since the mouse move code has already edited and properly displayed the document .. ;. 
The undo and redo phases should move the box to the correct location and inval idate. 

Suggestion: Move the code in {TBoxSelection.}MouseMove that moves a box to a 
new method of TBox. Then ca II the new method from both MouseMove and 
{TMoveBoxCmd.}perform. 

For box create, the mouse move and mouse release code already act as a 
filter through which the document is viewed. The newly created box is not inserted 
into boxList unti I the end of {TBoxCreateSelection.}MouseRelease. By replacing the 
InLast(SELF.box) line in MouseRelease with a call to PerformCommand, we can 
easi Iy create a fi Itered command. This command shall be implememnted as 
TCreateCmd. It turns out that TCreateCmd is very similar to TDuplicateCmd. 

FLOW OF CONTROL fOR KEY COMMANDS 

Keyboard events go directly from the process to {selection.}OoKey. OoKey 
then farms it out to the appropriate method of the selection. For our example, 
there is no need to overr ide DoKey, since the default mapping of ke~ _ to methods is 
aooeptable. We will reimplement {seleotion.)KeyTab and tselection.jKeyClear, eaoh 
of which is called by DoKey depending upon the key pressed. Since striking the tab 
key wi II not edit the document (it only changes the selection), we wi " not turn it 
into a command. We wi II, though, make the clear key event a command. In 
addition, we wi II also provide a menu item that is equivalent to striking the clear 
key. 

selection.OoKey 

case of 



enter, arrow keys: selection.KeyEnter 

. c/earkey: selection.KeyClear 

backspt1cekey: selection.KeyBack 

shift backspace. 

retllrn key: 

tt1/) key: 

otherwise 

se I ect ion.KeyF orward 

select ion.KeyAeturn 

selection.KeyTab 

selection.KeyChar 

IMPLEMENTING THE TAB KEY 
{TSelection.}KeyTab is the selection method that responds to the tab key. The 

tab key is not undoable, and does not need a command object, but implementing it is 
an interesting excercise in list managment. Note: Beware of virtllal objects. 

IMPLEMENTING THE CLEAR KEY 
{TSelection.}KeyClear responds to clear key events. KeyClear calls 

PerformCommand with a command object that implements clearing a box. This 
same command class is also used for the menu version of clear. The semantics of .. 
clear are close enough to Cllt to be a subclass of TCutCopyCommand. 

OTHER CHANGES THAT WERE REQUIRED 

Changes to NewCommand and CanDoCommand for Cllt paste, and clear. 

Added {TBox.}MoveBox to allow sharing of box move code between 
{TBoxSelection.}MouseMove and {TMoveBoxCmd.}perform. 

Reimplemented TDupl icateCmd as a subclass of TCreateCmd. Introduced a 
new method, UpdateSelection, that updates the selection on undo and redo 
phases. 

Defined two new command constants, uCreateBox and uMoveBox. 



Appendix A 

Cut and Paste between Appl ications 

PASTING FROM ANOTHER TOOLKIT DOCUMENT 
Works iJS described tibove. 

PASTING FROM A NON-TOOLKIT DOCUMENT 

When clipSelection =: NIL, or clipboard.hasView =: FALSE, there will always 
be a universal picture to paste from and there wi II often be universal text to paste. 
The type of your application and the context being pasted into will determine which 
one is appropriate. 

If your application is largly textual then paste the universal text. If your 
application is strictly graphical and has no text then paste from the universal 
picture. Universal text only exists when something textual was cut or copied. But a .. 
universal picture is always generated. If universal text is present and you are capable 
of taking text then paste it instead of the picture. 

PASTING A UNIVERSAL PICTURE 

Do not just grab the handle, since the picture it points to is in the clipboard's 
heap. That heap wi II be unbound from the applications data space immediately after 
the paste, thus invalidating the handle. Instead, copy the picture onto the document's 
heap. There are several ways to copy a picture, the simplest is: 

1. Save the clipboard heap. The global variable, the Heap, refers to it. 
teftJ)Heap (- thefteap; 

2. Reset the global heap variable, theHeap, to the document's heap. 
SetHeap(Sflf.heap); 

3. Open a picture to copy the cl ipboard picture into. 
~cture : = ODenPicture(thisRect); 

4. Draw the clipboard picture. This effectively copies the picture. 
DrawPlctureGPic); 

5. Close the picture. 
ClosePicture; 

6. Restore theHeap to the cl ipboard heap. 
SetHeap(~ap) ; 



PASTING UNIVERSAL TEXT 
The Text Building Block pastes from universal text whenever clipSelecfion =: 

NIL, 8fld universal text is present. 
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28 
SLOT2CHANl 
: no assentll er files 
$ 
: no bu 11 ding blocks 
$ . 
; no 1 inks 
$ 
y 
y 
n 
BoxNumS 
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P8BOXER. TEXT 
i 
3 
2500 
$--SOOT-TK/PABC 

; Apple building block phrase files can be included here 

1000 
8Boxer 

PSBOXER. TEXT 

; Other appl ication alerts can be included here, numbered betueen 1001 and 32000 

o 
1 
$--SOOT-TK/PABC-File/print 

2 
Edit 
Undo Last Change~05 

CutlX~02 
CopY/C~Ol 
Paste/V~03 
Oupl 1cate/O'1011 

Clear Box~08 
Clear AII/Z'1012 

3 
Shades 
IiIhiteltl006 
Light Grayltl007 
Grayltl008 
Dark Grayltl009 
Blackltl010 

5 
$--SOOT-TK/pABC-Page Layout 

99 
$--SOOT-TK/PABC-Oebug 

100 
$--SOOT-TK/PABC-Buzzuords 
Create Box~OOO 
Hove Box'2001 

o 

Page 1 
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PROGRAM M88oxer; 

USES 
($U UObject ) UObject. 

{SIFC 1 ibraryVers ion <. 20} 
{$U UFont} OFont. 

{$t.NOC} 

{
SU OulckOrau 
SU UOrau 
$U UABC 

($U U8Boxer 

QuickOrau. 
UDrau, 
UABC, 

U8Boxer; 

CONST 

phraseVers ion • 1; 

BEGIN 

END. 

process :- TBoxProcess. CREATE; 
process. Commence(phraseVersion); 
process, Run; 
proces$.Complete(TRUE); 

tt3BOXER. !EXT Page 1 
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1 1 --
1 2 --
1 3--
1 4 --
1 5--
1 6 --
1 7 --
1 8 --
1 9 --
1 10--
1 11--
1 12--
1 13--
1 14--
1 15--
1 16--
1 17--
1 18--
1 19--
1 20--
1 21--
1 22--
1 23--
1 24--
1 25--
1 26--
1 27--
1 28--
1 29--
1 30--
1 31--
1 32--
1 33--
1 34--
1 3S--
1 36--
1 37--
1 38--
1 39--
1 40--
1 41--
1 42--
1 43--
1 44--
1 45--
1 46--
1 47--
1 48--
1 49--
1 50--
1 51--
1 52--
1 S3--
1 54--
1 5S-­
I S6--
1 57-­
I 58--
1 59--
1 60--
1 61--
1 62-­
I 63--
1 64--
1 6S--
1 66--
1 67--
1 68--
1 69--
1 70--
1 71--
1 72--
1 73--
1 74--
1 75--
1 76-­
I 77--
1 78--
1 79--
1 80--
1 81--
1 82--
1 83--
1 84--
1 85--
1 86--
1 87--
1 88--
1 89--
1 90--
1 91--
1 92--
1 93--
1 94--
1 9S--
1 96--
1 97--
1 98--
1 99--
1 100--
1 101--
1 102--
1 103-­
I 104--
1 105--
1 106--
1 107--
1 108--
1 109--
1 110--

[This LisaBoxer salllJ)le illlJ)l.-nts cut and paste, IIOve and cr..U undo, Tab and cl Nr keys with 1IIdo} 
{Copyright 1983, Apple CoIIputer Inc.} 

UN IT U8Boxer; 

INTERFACE 

USES 
{SU UOb ject} UOb ject I 

{$IFC I ibnryVers ion (. 2O} 
{SU UFont} [Font, 

{SENOC} 

{
SU QuickDn..,} 
$U UDnw} 
SU UABC) 

QuickOnw, 
UDraw, 
UABC; 

CONST 
colorWhlte • 1i 
colorLtGray • 2; 
colorGray • 3; 
col orOkGray • 4; 
colorBlack • 5; 

{ seleetion kinds} 
boxSelectlonKlnd • 1: 
cr.ateBoxSelectionKlnd • 2; 

{ Menus) 
uldh t te • 1006; 
uLtGray • 1007; 
uGny • 1008; 
uDkGny • 1009; 
uBI ack • 1010; 
uDupl icate • 1011; 
uClearAll • 1012; 

( Impl ied commands ) 
uCreateBox • 2000; 
uHoveBox • 2001; 

TYPE 

TColor. colorWhtte .. colorBlack; {color of a bOX} 

{New Class.s for this Appl ie.tion} 

TBox • SUBCLASS OF TObjeet 

{Variables} 
shapeLRect: LReet; 
color: TColor; 

(Creation/Destructionl 
FUNCT ION TBox. CREAtE( ob ject: TOb jeet; iU ..... p: THeap): TBox; 

Oispl ay 1 
PROCEDUR~ TBox.Oraw; 
PROCEDURE TBox.Oral.lF'raM; 

Editing and Display} 
PROCEDURE TBox. MoveBox(boxVl~ TBoxVlev. deltaLPt: LPoint); 

Highl tghttng support } 
PROCEDURE TBox. PalntHandles; 
END; 

TBoxVie", • SUBCLASS OF TVi~ 

{Variables} 
boxLtst: TList; 

{Creat ion/DeStNCt ion} 
FUNCTION TBoxVlew. tREATE(object: TObject; lUHeap: THeap; iUPane1: TPanel; ltslxtent: LRect) 

: TBoxVlew; 

FUNCTION TBoxVl .... BoxWlth(LPt: LPolnt): TBox; 

{ Inval idat ton} 
PROCEDURE T80xV lew. Inval Box( lnval LReet: LRect) : 

PROCEDURE TBoxVl .... HousePress(lIOUSeLPt: LPolnt); OVERRIDE: 

{Display} 
PROCEbURE TBoxV lew. Draw: OVERR IDE; 

{F 11 uring} 
PROCEDURE TBoxVl~EachActua1P.rt(PROCEOURE OoToObject(fllteredObj: TObject»; OVERRIDE; 

{ In It tal lnt ton} 
PROCEDURE TBoxVle~. InttBoxLlst( itsHea~ THeap}; 
FUNCT ION TBoxV lew. NoSel eet Ion: 1Sa1 eet ion: OVERR IDE; 

END: 

TBoxSel eet ton • SUBCLASS OF TSaI eet Ion 

{Variables} 
box: TBox: 

{Creat lon/Dest Net lon} 
FUNCTION TBoxSaleetlon.CREATE(objeet: TObjeet; ltsHeap: T ..... p; ltsViev. TVtew; lUBox: TBox; 

ItsKlnd: INTEGER; ltsAncho~Pt: LPolnt): TBoxSalect ion: 

(Drawing - per padl 
PROCEDURE TBoxSe eetion. Hlghllght(hlghTranslt: THighTranslt); OVERRIDE; 

{Seleetlon - p~~ Did} 
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1 111--
1 112--
1 113--
1 114--
1 115--
1 116--
1 117--
1 118--
1 119--
1 120--
1 121--
1 122--
1 123--
1 124--
1 125--
1 126--
1 127--
1 128--
1 129--
1 130--
1 131--
1 132--
1 133--
1 134--
1 135--
1 136--
1 137--
1 138--
1 139--
1 140--
1 141--
1 142--
1 143--
1 144--
1 145--
1 146--
1 147--
1 148--
1 149--
1 150--
1 151--
1 152--
1 153--
1 154--
1 lSS--
1 1S6--
1 1S7-~ 
1 158--
1 159--
1 160--
1 161--
1 162--
1 163--
1 164--
1 16S--
1 166--
1 167--
1 168--
1 169--
1 170--
1 171--
1 172--
1 173--
1 114-:--
1 11S--
1 116--
1 177--
1 178--
1 179--
1 180--
1 181--
1 182--
1 183--
1 184--
1 185--
1 186--
1 187--
1 188--
1 189--
1 190--
1 191--
1 192--
1 193--
1 194--
1 195--
1 196--
1 197--
1 198--
1 199--
1 200--
1 201--
1 202--
1 203--
1 204--
1 205--
1 206--
1 207--
1 208--
1 209--
1 210--
1 211--
1 212--
1 213--
1 214--
1 215--
1 216--
1 217--
1 218--
1 219--
1 220--

PROCEDURE TBoxSel eet ion. t1ouset1ove( lIOUSeLpt: LPo int) ; OVERR IDE; 
PROCEDURE TBoxSelectlo~HouseReleasw. OVERRI~ 

{Commend Dispatch} 
FUNCT ION TBoxSel ect ion. NelolCollllland{ cmdNutnber: TCllldNumbar): TColllftand; OVERA IDE; 
FUNCT I()fj TBoxSel eeUon. CanOoCoN'land( cllldNumber: TClidNumber: VAR check It: BOOLEAN) 

: BOOLEAN; OVERR 10£; 
END; 

TCraateBoxSeleetlon • SUBCLASS OF TSeleetion 

(Varlabl as} 
box: T80x; 

{Creatlon~structlon} 
FUNCTION TCreateBoxSel action. CREATE( ob ject: TOb ject; ttsHeap: THeap; ItsVieu: TV iew; 

ItsAnehorlPt: LPolnt}: TCreateBoxSel ect ion; 

(Selection - per pad) 
PROCEDURE TCreateBoxSelection.HouseHove(mouseLPt: LPoint): OVERRIDE; 
PROCEDURE TCreateBoxSeleetion.HouseRelease; OVERRIDE: 

END; 

{ Th 1s c:~nd recolon the selected box and is not undoabie 
shoul d it instead return an instance of Teo .... net } 

TRecol orClIId • SUBCLASS OF TCOIIIIInd ". 
Box: TBox; ., 
color: TColor; 

(Craat ion1 
FUNCTION TRecolorClld. CREATE(object: TObject; ItsH8ap: THeap; itsCmdNumber: TCmdNumber; 

ltsv iev. lBoxV iew; itsBox: TBox: itsColor: TCol or): TRecolorCmd; 

PROCEDURE TReeolorClIId. Perform( cmdPhase: Tc.:tPh8Se): OVERR IDE: 
PROCEDURE TRecolorCDi F 11 terAndDo( actual Ob j: TOb ject; 

PROCEOURE DoToObject(filteredObj: TObject»; OVERRIDE; 
END; 

TCreateCmd • SUBCLASS OF TeoMMInd 

(Variablls) 
newBox: 1'Box; 

(Creation and Oestruction1 
FUNCT ION TCreateCnId. CR£ATE('object: tObject: itsHeap: THeap; itsCmdNumber: TCmdNumber; 

ItsView: fBoxV1e~ itsBox: TBox): TCreate~ 
PROCEDURE TCreateCmd. Commit; OVERRIDE; 
PROCEDURE TCnateCmd. Perform( cmdPhase: TCmdPhase); OVERR IDE; 
PROCEDURE TCreateCmd. UpdateSelectton(thlsSelect1on: TBoxSelection; cmdPhase: TCmdPhase); 
PROCEDURE TCreateCft1EachVtrtualPart{PROCEDURE DoToObject( f1lteredObj: TObjec:t)}; OVERRIDE: 
END; 

( Th Is command dupl tcates the selected box and is undoable ) 
TDupl icateCmd • SUBCLASS OF TCreateCmd 

{Variables} 
01 dBox: TBox; 

{Creat ion} 
FUNCTION TDupltcateCmd. CREATE( ob ject: TOb ject; iUHeap: THeap; lUCmdNumber: TCmdNumber; 

UsView: TboxView; itsBox: TBox): TDupl icateCmd; 

[Command Execution} 
PROCEOURE TDupl icateOn1 UpdateSelectlon(thlsSelectlon: TBoxSelectlon: cmdPhase: TCmdPhase); 

OVERRIDE; 
END; 

T80xCutCopyCmd • SUBCLASS OF TCutCopyCOMand 

{Varlabl es} 
sel TopLeft: 
box: 

LPoint; 
TBox; 

{Creat Ion} 
FUNCT IoN TBoxCUtCopyc.1 CREATE{ ob jeet: TOb ject; its ..... p: THeap; ltsCmdNumber: TCmcfNumber; 

ItsVieu: lVieu; isCUtCIIIi BOOLEAN; itsBox: TBox): TBoxCutCopyCmd; 

{Command Execution} 
PROCEDURE TBoxCutCopyCmd.ComMit; OVERRIDE; 
PROCEDURE TBoxCutCopyCa1 DoCutCopy(cl ipSelecti~ TSelectlon; delateOriginal: BOOLEAN; 

cmdPhase: TCmdPhase); OVERRIDE; 
PROCEDURE TBoxCutCopyCa1EachVlrtuaIPart(PROCEDURE DoToObject(filteredObj: TObject)); OVERRIDE; 
END; 

TBoxPasteCmd • SUBCLASS OF TPasteC~nd 

(Variables} 
pastaH: LONGINT; 
pastaV: LOHGINTj 
pasteBox: TBox; 

{Creation and Oestruction1 
FUNCTION TBoxPastec.:t CREATE(objeet: TObjeet; ItsHeap: THeap; 

ItsView: fBoxVle~ ltsH, ltsV: 
PROCEDURE TBoxPasteCllld. F rae; OVERR IDE: 

{Command Execution} 

ltsCmdNumber: TCrndNull'iler, 
LONGINT): T8oxPa$teC~ 

PROCEDURE TBoxPasteClI1 COlllllit; OVERRIDE; 
PROCEDURE TBoxPasteCll:1. OoPaste( cl ipSel eet ion: TSel eet ion; pic: P lcHandle; cmdPhase: TCmdPhase); 

OVERRIDE; 
PROCEDURE TBoxPastee.1 EachVlrtual Part( PROCEDURE DoToObject( f11 teredOb j: TObject»; OVERRIDE; 
END; 

~ .. , .., 
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{ This COMmand dupl lcates the selected box and 1s undoable } 
TCle.rAIICmd. SUBCLASS Of TCommand 

{Variablesl 
k 1nd: INTEGER; 

{Cr .. t lonl 
FUHCT IoN TClearAIl CAli CREATE( ob ject: TOb ject; 1tsHeap: THear; ItsCllldNumber: TCmdNulltler; 

itsV i-.,; fboxV i.",}: TCI.arAl Cmd; 

(ComMand Execution) 
PROCEDURE TClearAllc.d.CoMmlt; OVERRIDE: 
PROCEDURE TClearAll c.d. Perfon( cMdPhase: TCIildPhase): OVERR IDE; 
PROCEDURE TClearAllc.i EaehVirtualPart(PROCEOURE r' ')()bject{ filteredObj: TObject»; OVERRIDE; 
END; 

TClearCmd • SUBCLASS OF TBoxCUtCopyCIIId 

(Creat lonl 
FUNCTION TClearCllld. CREATE(object: TObject; itsHeap: THeap; itsCmdNumber: TCmdNumber; 

ItsView: fBoxView; itsBox: T80x): TCI earClIId; 

(Command Executtonl 
PROCEDURE TCleart.1 Perfon( c~hl$e: TCllldPhasl); OVERRIDE; 
END; 

THoveBoxCmd • SUBCLASS OF TCo.mand 

{Variables} 
hOffset: 
VOffset: 
IIIOvedBox: 

LONGINT; 
LONGINT; 
TBox; 

Page 3 

1 221--
1 222--
1 223--
1 224--
1 225--
1 226--
1 227--
1 228--
1 229--
1 230--
1 231--
1 232--
1 233--
1 234--
1 235--
1 236--
1 237--
1 238--
1 239--
1 240--
1 241--
1 242--
1 243--
1 244--
1 245--
1 246--
1 247--
1 248--
1 249--
1 250--
1 251--
1 252--
1 253--
1 254--
1 255--
1 256--
1 257--
1 258--
1 259--
1 260--
1 261--
1 262--
1 263--
1 264--
1 265--
1 266--
1 267--
1 268--
1 269--
1 270--
1 271--
1 272--
1 273--
1 274--
1 275--
1 276--
1 277--
1 278--
1 279--
1 280--
1 281--
1 282--
1 283--
1 284--
1 285--
1 286--
1 287--
1 288--
1 289--
1 290--
1 291--
1 292--
1 293--
1 294--
1 295--
1 296--

{Creat ionl 
FUNCTION THoveBoxCmd. CREATE(object: TObject; itsHea~ THeap; ltsCmdNumber: 

It sV ie",: fBoxV le",; 1 tsBox: TBox; i tsHO Hset, 
: THoveBoxCmd; 

TCmdNumber; 
1tsVOffset: LONGINT} 

1 297--

{Command Execution} 
PROCEDURE THoveBoxc.d. Parfon( clDdPhase: TCllldPhase); OVERR IDE; 
END; 

TBoxProcess • SUBCLASS Of TProcess 

(Creat 10nlOest ruct ion) 
FUNCTION TBoxProcess. CREATE: T80xPrecess; 
FUNCTION TBoxProcess. Ne",DocHanager\volumePrefix: TF11ePat~ openAsTool: BOOLEAN) 

: TOocHarllger; OVERR IDE; 
END; 

TBoxDocHanager - SUBCLASS OF TDocHanager 

{Creat ion/Dest ruet lon} 
FUNCTION TBoxOocManager.CREATE(object: TObject; 1tsHeap: THeap; ltsPathPrefix: TF 11 ePath) 

: TBoxDocManager; 
FUNCTION TBoxOocManager.Ne",Wlndolol{heap: THeap; ~rID: TWindoyID}: TWlndoy; OVERRIDE; 
END; 

TBoxWlndo", - SUBCLASS OF TWlndo", 

(Creation/Destructlon) 
FUNCTION TBoxIal1ndo",. CREATE(object: TObject; 1tsHeap: THeap; itsblmgrIO: TblindowID): TBoxW1ndow; 

{Document Creation} 
PROCEDURE {TBoxWlnd~.} BlankStatlone~ OVERRIDE; 

(ColII'IIandsl 
FUNCT ION TBoxW lndow. NeIJCOIIIDInd( cmdNumber: TCmdNumber): TCommand; OVERR IDE; 
FUNCT ION TBoxllllndow. CanOoCOIIDand( cmdNumber: TClldNulltler; VAR check It: BOOLEAN): BOOLEAN; OVERR IDE; 
END; 

1 298 -- I HPLEHENTAT ION 
1 299--
1 300 -- (SI U8Boxer2. text) 
2 1 -- {uaBOXER2] 
2 2 --
2 3 -- HETHODS OF TBox; 
2 4 --
2 5 -- A 
2 6 0- A 
2 7 --
2 8 --
2 9 --
2 10 1-
2 11--
2 12--
2 13-1 
2 14--

FUNCT ION T80x. CREATE( ob ject: TOb ject; 1tsHeap: 
BEGIN 

{SIFC fTrace1BP(11); (SENOC] 
SELF :- NewObject(1tSHeap, THISCLASS); 
IIIITH SELF 00 

BEGIN 
shapeLRect : - zerolRect; 
color:. colorGray; 
END; 

(SIFC fTrace)EP; (SENDC) 
ENO; 

THeap): TBox; 

2 15 -0 A 
2 16--
2 17--
2 18 -- A 
2 19 0- A 

(SIFC roebugHethodsl 
PROCEDURE. T80x. Fl. ds( PROCEDURE F leI d( na-.AndType: S2SS) ); 

2 20--
2 21--
2 22--
2 23 -0 Po 
2 24--
2 2S--
2 26--
2 27--
2 28 -- A 
2 29--
2 30 0- A 

BEGIN 
F1elru' shapeLRect: LRect'); 
F leI d 'color: INTEGER'); 
F 1.1 "); 

ENO: 
(SENDC) 

{Thls dra",s a particular box) 
PAOCEDURE TBox.Dra~ 
VAR 1 Pat: LPattem; 
BEGIN 
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2 31--
2 32--
2 33--
2 34--
2 35 1-
2 36--
2 37 2-
2 38--
2 39--
2 40--
2 41--
2 42--
2 43--
2 44-2 
2 45--
2 46--
2 47--
2 48--
2 49-1 
2 50--
2 51 -0 A 
2 S2--
2 53--
2 54 -- A 
2 55 0- A 
2 56--
2 57--
2 58--
2 59--
2 60--
2 61 -0 A 
2 62--
:2 63--
:2 64 -- A 
2 65 0- A 
2 66--
2 67--
2 68 1-
2 69--
2 70--
2 71--
2 72-1 
2 73--
2 74 -0 A 
2 7S--
2 76--
2 77--
2 78--
2 79 -- A 
2 80--
:2 81--
2 82--
2 83--
2 84 -- B 
2 85 0- B 
:2 86--
2 87--
2 88 -0 B 
2 89--
2 90 0- A 
2 91--
2 92--
2 93 1-
2 94--
2 95--
2 96--
2 97 2-
2 98--
:2 99--
2 100--
2 101-2 
2 102--
2 103--
2 104--
2 105-1 
2 106--
2 107 -0 A 
2 108--
:2 109 -- END; 
2 110--
2 111--
2 112--

rSIFC fTrace)BP(10); (S£NDC) 
~enNonnal ; 

IF LRectIsVisible(SELF.shapeLRect) THEN (this box needs to be drawn) 
BEGIN 

{Get a Ouickdraw pattern to r.pr8sent the box's color} 
CASE SELF. color OF 

colont'litr. I Pat :. I PltWh ite; 
colort.tGray: I Pat :. I Pit Lt Gray; 
colorGray: I Pat :. I Pat Gray; 
colorl»kGray: IPat :. IPatOkGray; 
color9llck: 1 Pat :. 1 PatBlack; 
OT~ISE IPat :. IPatWhite; (this case should not happen) 
END; 

{Fill the box with the pattern, and draw a fra .. around it} 
FltlLRect(SELF. shlpeLRect, IPat); 
F nmeLRect ( SELF. shapeLRect); 
END; 

{SIFC nrace}EP; {SENOC} 
END; 

r Frame a part icul ar bOX} 
P~OCEDURE TBox.OrawFrame; 
BEGIN 

END; 

(SIFC rrrace}BP(10); {SENOC} 
PenNormal; 
PenMode( PatXOr); 
FrameLRect(SELF.shapeLRect); 
(SIFC rr race} EP; (SENDC) 

PROCEDURE TBox.t1oveBox(boxVie~ TBoxVle~ deltaLPt: LPoint); 
BEGIN 

(SIFC nrace}BP(10); {SENOC} 
IIIITH SELF 00 

($H-) BEGIN 
boxV iMl. Invil Box( shapeLRect) ; 
OffsetLRect(shapeLRect, deltaLPt.~ deltaLPt.v); 
boxVlew. InvalBox(shapeLRect); 

{$H.} END; 
{SIFC fTraee}EP; {SENDC} 

END; 

{TtTis call s the OoToHandle Procedura once for each handle LRect; user of th 1s _thod alst 
. set up the pen pattern and .xte before 'calling} 

PROCEDURE TBox. PalntHandles; 
VAR hLRect, 

shapeLRect: LRect; 
dh, dv: LOHGINT; 

PROCEDURE t1oveHandleAndPaint(hOffset, vOffset: LONGINT); 
BEGIN 

END; 

OffsetLRect(hLRect, hOffset, vOffset); 
PalntLRect(hLRect); 

BEGIN 
(SIFC nracelBP{ 10); {SENDC} 
lF NOT EmptyLRect(SELF. shapeLRect) THEN 

BEGIN 
SetLRect{hLRect, -3, -2, 3, 2); 
shapeLRect :. SELF. shapeLRect; 
III ITH shapeLRect 00 

BEGIN 
dh :. right - left; 
dv:. bot to. - t~ 
t10veHandl eAndPa1nt{1 eft, top); 
EN~ 

t10VeHandleAndPalnt{ dh, 0); 
MoveHandleAndPaint 0, dv)~ 
t10veHandl eAndPa 1nt -dh, OJ; 
END; 

{SIFC fTraee}EP;{SENDC} 
END; 

(draw top left handle) 

(
then top right) 
then bottOM right} 
finally bottom left} 

2 113 -- HETHOOS Of TBoxViev, 
2 114--
2 115 -- A 
2 116--

FUNCTION TBoxVl~CREATE(objeet: TObject; ltsHla~ THla~ 1tsPa",l: TPanel; ltsExtent: LReet) 
: TBoxVie~ 

2 117 0- A 
2 118--
2 119--
2 120--

BEGIN 
rSIFC fTraeelBP(ll); {SENOC} 
IF ob jeet • f4 IL THEN 

2 121--
2 122--
2 123--

ob jeet :. NeYOb jeet ( 1 t sHeap, TH ISCLASS) ; 
SELF:. TBoxV1M1( !tsPanel. NewView(object, itsExtent, TPrlntt1anager. CREATE(NIL, ltsHeap), 

stdHarglns, TRUE)}; 
(SIFC rrraee}EP; {$ENOC} 

2 124 -0 A 
2 125--
2 126--

END; 

2 127 -- (SIFC roebugHethods) 
2 128 -- A PROCEDURE TBoxV iMl. F ie1 ds( PROCEDURE F leI d( nalleAndType: 
2 129 0- A BEGIN 
2 130 -- SUPERSELF. Fields(Field); 
2 131 -- Field(' boxLlst: tList'); 
2 132 -0 A EN~ 
2 133 -- (SEHDC) 
:2 134--
2 135--
2 136--
2 137 -- A 
2 138 -- B 
2 139--

{This returns the box containing a certain point} 
FUNCTION TBoxVl~BoxW1th(LPt: LPo1nt}: TBox; 

PROCEDURE F lndBox( ob j: TOb ject); . 

2 140 0- B 
VAR box: TBox; 
BEGIN ...... , .... 

S255» ; 

PClge 4 



2 141--
2 142--
2 143--
2 144 -0 B 
2 145 0- A 
2 146--
2 147--
2 148--
2 149--
2 150 -0 A 
2 151--
2 152--
2 153--
2 154 -- A 
2 155 -- B 
2 156--
2 157 0- B 
2 158--
2 159--
2 160 -0 B 
2 161 0- PI 
2 162--
2 163--
2 164--
2 165 -0 A 
2 166--
2 167--
2 168-- PI 
2 169 0- A 
2 170--
2 171--
2 172--
2 173 -0 A 
2 174--
2 175--
2 176--
2 177 -- A 
2 178--
2 179--
2 180--
2 181--
2 182 0- PI 
2 183--
2 184--
2 185--
2 186--
2 187--
2 188--
2 189-~ 
2 190--
2 191--
2 192--
2 193--
2 194--
2 195--
2 196--
2 197--
2 198--
2 199 -0 A 
2 200--
2 201--
2 202 -- PI 
2 203 0- PI 
2 204--
2 205--
2 206--
2 207--
2 208 -0 A 
2 209--
2 210--
2 211 -- PI 
2 212--
2 213 0- PI 
2 214--
2 215--
2 216--
2 217--
2 218 -0 PI 
2 219--
2 220--
2 221 -- PI 
2 222 0- A 
2 223--
2 224--
2 225--
2 226 -0 A 
2 227--
2 228--
2 229--
2 230--
2 231--
2 232--
2 233--
2 234 -- PI 
2 235--
2 236 0- A 
2 237--
2 238--
2 239--
2 240--
2 241--
2 242--
2 243--
2 244 -0 PI 
2 245--
2 246--
2 247 -- PI 
2 248 0- A 
2 249--
2 250--

END; 

box :. TBox( ob j); 
IF LPtInLRect(~t, box. shapeLRect} THEN 

BoxWlth :. box; {l ast one fOU'\Cl (front one) is returned} 
END; 

BEGIN 
{SIFC rrraceJBP(11);{SEHOC} 
boxbllth :. N1L; 

. SELF. EachVirtuaIPart(FindBox); 
{SIFC rrrace}EP; {$ENOC} 

END; 

{This draws the 1 1st of boxes} 
PROC£OURE TBoxVlew. Dra~ 

PROCEDURE DrawBox(obj: TObject); 
VAR box: TBox; 
BEGIN _ 

END; 

box : - TBox( ob j) ; 
box. Draw; 

BEGIN 

END; 

{SIFC fTraceJBP( 10)'~SENOC} 
~ELF. EachV trtual Part DrawBox); 
{SIFC rrrace}EP; {SE C} 

PROCEDURE TBoxView.EachActualPart(PROCEDURE DoToObject('ilteradObj: TObject»; 
BEGIN ~ 

(SIFC fTrace}BP(ll); fSENDC} ., ~ . 

END; 

SELF. boxLlst. Each(botoObject); 
{SIFC fTrace]EP; {SENDC} 

{This determines which type of selection to create} 
PROC£DURE TBoxVlew. HousePress(MOUseLPt: LPolnt); 
VAR aSelectio~ TSelectlo~ 

panel: TPan.l; 
box: TBox; 

BEGIN 
{SIFC rrrae.1BP( Il}; (SENOC) 
panel :- SEL~.panel; 
panel. High} iQht(panel. selection, hOntoO"); {Tum off the old highlighting} 
box :- SELF.90xWith(.ouseLPt); {Find the box the user cl icked on} 

IF box - NIL THEN .. 

Page 5 

(Create an instance of TCreateBoxSelectlon) 
aSeIection :. panel. selectlo~FreedAndReplac.dBy{ 

TCreateBoxSeI eet ion. CREATE(NIL, SELF. hea~ SELF, ~eLPt» 
ELSE 

{Create an instance of TBoxSeleetlon} 
aSelection : - panel. selection. FreedAndRepllcedBy( 

TBoxSeleclion. CREATE(NIL, SELF. heap, SELF, box, boxSelectionKlnd, ~$eLPt}); 

r
anel. Highl 19ht(ranel.Sel.cti~ hOffToOn); 
SIFC fTraceJEP; SENDC) 

END; 

PROCEDURE TBoxV lew. Invil BOx{ inval LR.ct: LRect); 
BEGIN 

END; 

(SIFC fTrace}BP(ID); {SENDC} 
lnsetLRect( lnvlILRect, -3, -2): 
SELF. panel. Inval LRect( invil LRect); 
{SIFC fTrace)EP; {$E.NOC} 

PROCEDURE TBoxV1~ InltBoxList (itsHea~ THelp); 
VAR boxLlst: TLlst; 
BEGIN 

{SIFC fTracelBP(11); {SENOC} 
boxLlst :- rList.CR£PlTE{Nl~ ltsHea~ 0); 
SELF.boxLlst :- boxList; 

END; 
{SIFC rrrace}EP; {SENDC} 

FUNCTION TBoxView.HoSel.ctlon: TSelectl~ 
BEGIN 

{Turn on the highl 19hting for the newly selected box} 

(SIFC rrraceJBPel1); {SEHOe} 
NoSelection :. TBoxSelectlonCREATE(NI~ SELF.Hlap, SELF, NIL, nothlngKlnd, zeroLPt); 
(SIFC rrrace}EP; (SENDC) 

END; 

METHODS OF TBoxSeIectlon; 
FUNCTION TBoxSelectlonCREATE{object: TObject: ltsHeap: THeap; ltsVlew: TView; ltsBox: TBox; 

ltsKlnd: IHTEGER; ltsAnchon.Pt: LPoint): TBoxSelectlon; 
BEGIN 

{SIFC rrracelBP{ll}; {SEHOC} 
IF object - NIL THtN 

object: - NewObject( itsHeap, THTSCLASS}; 
SELF : - TBoxSelect Ion{ tSelection. CREATE( 0& ject, ltsHeap, ttsV lew, ltsKlnd, ttsAnchon.Pt»; 

END; 

SELF. box :- itsBox; 
{SIFC rrrace}EP; ($EfC)C) 

(S IFC roebuaMethodsl 
PROCEDURE TBoxSe ect ion F leI ds( PROCEDURE F leI d( nameAndType: S255»; 
BEGIN 

SUPERSELF.Flelds(Fleld); 
Field(' box: TBox'); 

....... -, ..... 
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2 251 -0 A 
2 252--
2 253--
2 254--
2 255--
2 256 -- A 
2 257 0- A 
2 258--
2 259--
2 260 1-
2 261--
2 262--
2 263-1 
2 264--
2 265 -0 A 
2 266--
2 267--
2 268 -- A 
2 269 0- A 
2 270--
2 271--
2 272--
2 273 -0 A 
2 274--
2 275--
2 276 -- A 
2 277--
2 278--
2 279--
2 280--
2 281--
2 282 -- B 
2 283--
2 284 0- B 
2 285--
2 286--
2 287 1-
2 288--
2 289--
2 290-1 
2 291--
2 292--
2 293 -0 B 
2 294--
2 295 0- A 
2 296--
2 297--
2 298--
2 299--
2 300--
2 301--
2 302 1-
2 303--
2 304--
2 305--
2 306--
2 307 2-
2 308--
2 309--
2 310-2 
2 311-1 
2 312--
2 313--
2 314--
2 315--
2 316 -0 A 
2 317--
2 318--
2 319--
2 320 -- A 
2 321--
2 322 0- A 
2 323--
2 324--
2 325--
2 326--
2 327--
2 328--
2 329 1-
2 330--
2 331--
2 332-1 
2 333--
2 334 -0 A 
2 335--
2 336 -- . 
2 337 -- A 
2 338--
2 339 0- A 
2 340--
2 341--
2 342--
2 343 1-
2 344--
2 345--
2 346--
2 347-1 
2 348--
2 349 -0 A 
2 350--
2 351--
2 352 -- A 
2 353--
2 354--
2 355--
2 356 0- A 
2 357--
2 358--
2 359--
2 360--

ENO' 
{$ENOC} 

fTh is dralols the hand1 es on the se1 ected box} 
PROeEDURE T80xSelect ion. Highlight( hlghTrans it: THighTransit); 
BEGIN 

(SIFC rTrace)BP(11}; fSENDC} 
lF SELF. kind () nothlngKind THEN 

BEGIN 
thtPa~SetPenToHighl ight(highTransit); {set the draloling mode according to desired highl ighting} 
SELF. box. P.intHand18sj {dralol the handles on the bOX] 
ENO; 

{SIFC rTrace}EP; {$ENDC} 
END; 

PROCEDURE TBoxSelection. KeyClear, 
BEGIN 

END; 

(SIFC rTrace1BP(12); {SENOC} 
$ELF. w1ndOlJ. ~erformcommand{TCle.rC~ CREATE(NIL, SELF. He.p, uClea~ TBoxVlelol(SELF. vielol) , SELf. box»; 
(SIFC fTrace]EP; {SENOC} 

PROCEDURE TBoxSel ect 1on. KeyT ab; 
VAR thlsPanel: TPanel; 

next Box: TBox; 
boxV1tlol: TBoxVielol; 
Get TheNextBox: BOOLENt, 

PROCEDURE DoToObjeet( filteredObj: TObjeet); 
VAR box: TBox; 
BEGIN . 

box: - TBox(fllteredObj}; 
IF GetTheNextBox - TRUE THEN 

BEGIN 
nextBox : - box; 
GetTheNextBox :- FALSE; 
END; 

IF box - SELF. box THEN 
Get TheNextBox : - TRUE: 

END; 

BEGIN 

END; 

{SIFt rTrace}BP(12); {SENDC} 
thisPanel :- SELF. panel; 
boxVtelol:- TBoxVi8IJ(SELF.vlew}; 
IF SELF. kind - nothlngKind THtN 

SELF. cant Do It 
ELSE 

BEGIN 
GatTheNextBox :- FALSE; 
next Box : - "IL: 
boxVie",.EachV1rtuaIPart(OoToObject}; 
IF next Box - NIL THEN 

END; 

BEGIN 
GetTheNextBox : - TRUE; 
boxView. EachVlrtualPart(OoToObject); 
END; 

thtsPanel.Htghl iQht(SELF, hOoToOff); 
SELF. box :- nextBox; 
thisPanel. High11ght{SELF, hOfnoOn); 
{SIFC rTraceJEP; l$ENDC} 

{This 1s called when the user .ove$ the ~U$e after pressing the button} 
PROCEOURE TBoxSelect ton. Houset1ove( .ouseLPt: LPo int) ; 
VAR di ffLPt: LPo1nt; 
BEGIN 

{SIFC fTrace}BP(11); ($ENDC) 
rHolol far d1d mouse aove?} 

LPtMlnusLPt(.euseLPt, SELF.currLPt, dlffLPt): 

{Move it if delta is nonzero} 
IF NOT Equal LPt(d lfflWPt, zeroLPt) THEN 

BEGIN 
SELF. currLPt : - .ouseLPt; 
SELF. box. t1oveSox(TBoxVley(SELF. view), dlffLPt); 
END; 

(SIFC rTrace}EP; {$E1I)C} 
END: 

PROCEDURE T90xSel eet 1on. HouseRel ease; 
VAR deltaLPt: LPolnt: 
BEGIN 

[SIFC fTrace}BP(l1); {SENOC} 
( If the .cuse .eved then cOMit any outstanding cOllllllnd ) 

IF NOT EqualLPt(SELF. currLPt, SELF. anehorLPt) THEN 
BEGIN 
LPtMlnusLPt(SELF. currLPt, SELF. anchorLPt. deltaLPt): 
SELF.1oI1ndo1J. P.rformC~nd(THoveBoxc.dCR£ATE(NIL. SELF. Heap, uMoveBox, TBoxV1ew(SELF.view}, 

SELF. box, deltaLPt.h, deltaLPt.v}): 
ENO; 

{SIFC fTrace}EP; [$ENOC} 
END; 

FUNCT ION T80xSelect 10n. NewCoIDand( clldNUlllber: Tc.dNueer): TCOIIIIIIand; 
VAR boxVle~ TBoxVi~ 

heip: THea~ 
past"" past.V: LONGI"T: 

BEGIN 
{SlFC rTrace}BP(l1}; {SENOC} 

boxV lelol : - TBoxV 18101{ SELF. view): 
heap :. SELF. Heap: 

CIIIIIIIIar"'c'" 
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2 361--
2 362 1-
2 363--
2 364--
2 365--
2 366--
2 367--
2 368--
2 369--
2 370--
2 371--
2 372--
2 373 2-
2 374--
2 375--
2 376 3-
2 377--
2 378--
2 379 4-
2 380--
2 381--
2 382-4 
2 383--
2 384--
2 385 4-
2 386--
2 387--
2 388-4 
2 389--
2 390-3 
2 391--
2 392--
2 393-2 
2 394--
2 395--
2 396--
2 397--
2 398--
2 399--
2 400-1 
2 401--
2 402 -0 A 
2 403--
2 404--
2 405 -- A 
2 406 0- A 
2 407--
2 408 1-
2 409--
2 410--
2 411--
2 412--
2 413--
2 414--
2 415--
2 416 2-
2 417--
2 418--
2 419-2 
2 420--
2 421--
2 422--
2 423-1 
2 424--
2 425 -0 A 
2 426--
2 427 -- END; 
2 428--
2 429--

CASE cllldNutnber OF 
I.IIItltt •• uLtGray, uCray. uOkGray, uBI ack: 
~nd :. TRecol ore.d. CREATE( N IL. heap, cllldNUlllber, boxVie",. SELF. box. 

c.dNuIIber - uWhlte + col ortllhlte); 
UClear: 

NewC~ :. TCle.rCc CREATE(NIl. heap. c.:tNullber. boxV181.1. SELF. box}; 

UCUt, UCopy: 
NewC~nd :. TBoxCutCopyCmd. CREATE( N lL. heap. clldNUlllber, boxV lew, cldUlber. UCUt, 

SELF, box); 
uPaste: 

BEGIN 
c) 1pboard. Inspect; 
IF clipboard. hasView THEN 

BEGIN 
WITH SELF DO 

IF k lnd • noth lngK 1nd THEN 
BEGIN 

ElSE 

pasteH:. boxView.cl lcklPt.~ 
~tev :. boxVlew. cl1ckLPt. V; 

WITH box. shapeLRect DO 
BEGIN 
puteH :. (len • right) OIV 2; 
pasteV :. (top. bottOM) OIV 2; 

ENO: "" HeI.IC~nd :. TBoxPast.ec.:s. CREATE(NIL;' he.~ ~er. boxVie"" pastaH. pasteV); 
END 

ELSE 
process. Stop( phUnkCl lp}; 

END; 

UOupI lcate: 
H8I.ICo_nd :. TOupl icatee.1 CREATE(NIL. heap, c.dNunIber. boxVlew, SELF. box); 

OTHERWISE 
Nel.lCollRand :. SUPERSEL.F. ~nd(cd+.Mlber); 

END; 
{SIFC fTraceJEP; (SENOCJ 

END: 

FUNCT ION TBoxSel eet lon. canOoC~nd{ c.:lNullber: TCldUlber; 
BEGIN. 

($IFC fTraceJBP( 11) ; (SENOCJ 
eASE cmdNulllbe r "Of 

uWhite. uLtGray, uCray, uDkGray, uBlack, 
uClear, 
uOupl lcate. 
uCut, UCopy: 

CanOoC~nd :. SElF. k lnd () not h lngK lnd; 

uPaste: 
BEGIN 
Cll~:rd. Inspect; 
Can _nd :. clipboard. hasVlew; 
END; 

VAR check 1 t: BOOL.EAN): BOOlEAN; 

OTHERWISE 
CenOoCo_nd :. SUPERSElF. canOoC~nd( c.dNuIIber, check It) ; 

ENO: 
(SIFC fTraceJEPj (SENOC) 

END: 

2 430--
2 431--
2 432--

METHODS OF TCreateBoxSelection 

2 433 -- A 
2 434--
2 435--
2 436 0- A 
2 437--
2 438--
2 439--
2 440--
2 441--
2 442--
2 443--
2 444--
2 445 -0 A 
2 446--
2 44'--

FUNCT ION TCreateBoxSelect ion. CREATE( ob ject: TOb jeet; it sHeap: THeap; i tsV le",: TV lel.l; 
It sAncho rL.Pt: L.Point): TCreate8oxSel.ctlo~ 

VAR box: TBox; 
BEGIN 

(SIFC fTracelBP(11); (SENOCJ 
lF object. NIL THEN 

object :. NeuQbject( ItsHeap, THISCLASS); 
SEL.F :. TCreateBoxSelect ion( TSeI eetion. CR£ATE( object, ltsHeap, ltsVieu, createBoxSel ect ionKlnd, 

1 UAncho rL.Pt)} ; 
box:. TBox,CREATE(NIL. SELF. heap); 
SEL.F. box :. box; 
{SIFC fTrace}EP; ($ENDCJ 

END: 

2 448 -- (S 1Ft roebugHet hods J 
2 449 -- A PROCEDURE TCreateBoxSeleetion.Flelds(PROCEDlK Flelc1{na_AndType: S255) ); 
2 450 0- A BEGIN 
7 451 -- SUPERSELF. Flelds(Fleld); 
2 452 -- F1eld('box: T80x'); 
2 453 -0 A ENO' 
2 454 -- {$ENOC} 
2 455--
2 456--
2 457--
2 458 -- A 
2 459--
2 460--
2 461--
2 462--
2 463--
2 464 -- B 
2 465 0- B 
2 466--
2 467 -0 B 
2 468--
2 469 0- A 
2 470--

(This 1$ called when the user IIOveS the IIOUse after presslng the button) 
PRocEDURE TCreateBoxSeI act ion. t1ouset1ove( lIOUSeLPt: LPo int); 
VAR maxBoxL.Rect: LRact: 

dtfflPt: LPoint; 
boxVie",: T80xVl~ 
box: T80x; 

PROCEDURE Ora",TheF raM; 
BEGIN 

box. Ora&# rue; 
ENO; 

BEGIN 
(SIFC fTrace}BP(ll); {SENOCJ 
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boxV iew :. TBoxV iew( SELF. view); 
box :. SELF. box; 
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2 471--
2 472--
2 473--
2 474--
2 475--
2 476--
2 477--
2 478--
2 479--
2 480--
2 481--
2 482 1-
2 483--
2 484--
2 485--
2 486--
2 487 2-
2 488--
2 489--
2 490-2 
2 491--
2 492--
2 493 

{~-} 

{ In Boxer It is possible to draw a box greater than allowed by a 16 bit rectangle. These three 
l1nes force the rectangle to w1thin 16 bits. } 

WITH SELF. anchorLPt DO 

{$H.} 
SetLRect( .. xBoxLRect, h.l0-MAXINT, V+I0-HAXINT, h+HAXINT-I0, v.HAXINT-I0); 

LRectHaveLPt( .. xBoxLRect, lIOuseLPt); 

2 494-1 
2 495--
2 496 -0 A 
2 497--
2 498--
2 499 -- A 
2 500--
2 501--
2 502--
2 503--
2 504--
2 505--
2 506 -- 8 
2 507 0- B 
2 508--
2 509 -0 B 
2 510--
2 511 0- A 
2 512--
2 513 
2 514 
2 515 
2 516 
2 517 
2 518 
2 519--
2 520--
2 521--
2 522--
2 523--
2 524--
2 525--
2 526--
2 527--
2 528--
2 529 1-
2 530--
2 531--
2 532-1 
2 533--
2 534--
2 535--
2 536 -0 A 
2 537--
2 538 -- END; 
2 539--
2 540--
2 541--
2 542--

LPtMlnusLPt(lIOuseLPt, SELF. currLPt, dlfrLPt); 
IF NOT Equal LPt(dlfrLPt, zerolPt) THEN 

BEGIN 
SELF. currLPt :. lIOuseLPt; 

boxV iew. panel.OnAII Pads 00( DrauTheF raM) ; 
IIIllH box DO 

BEGIN 
shapeLRect. topLeft : - SELF.anchorLPt; 
shapeLRect.botRight :- ~seLPt; 
ENO: 

($H-) RtctlfyLRect(box. shapeLRect); ($H.) 
boxVi~.panel. 0nA11 PadsOo{DrawThaFra .. ): 
END: 

(SIFC fTrace}EP; {SENOC} 
ENO; 

PROCEDURE TCreateBoxSelectlon KouseReleasr, 
VAR thtsBox: T80x; 

boxVi~ T80xVi~ 
dralolnl.Rect: LRect; 
ISel.ctlo~ TSelectlo~ 
panel: TPlnel : 

PROCEDURE Dra",TheFraM; 
BEGIN 

th is80x. Drawl=' ra_; 
END; 

BEGIN 

END: 

(SIFC fTraceJBP(11): (SENOC) 
boxView :. T&oxViei.l(SELF. view}: 
.panel : - boxV ie .... panel; 
thisBox :- SELF. box; 
panel. DnAII Pads Do( DrauTheF rame); 
dralolnLRact : • t~isBox. shipeLRect; 

( Independant or whether ue threIJ the boxed alollY or not we IllUst create In instance or T80xSelection 
to repllce the now useless instance of TCreateBoxSelectlon using the kind set Ibove. ) 

aSelectlon:- SELF. FreedAndReplaceby( . 
TBoxSelectionCREATE(NIL. SELF. heap. boxVleu, thlsBox, boxSelectlonKind. 

dralMllRect. topleft»; 

box V 1e",. lnval Box( drawnLRect); 

{If the box Is not big enough then throIJ It I",ay. otherulse put it in the 1 ist} 
IF (draunLRect. right - drawnLRect. left <-4) OR {draunLRect.bottom - dra",nLRect. top <-4) THEN 

BEGIN 

ELSE 

aSelectionk1nd:- nothingKlna, 
thisBox. Free; 
END 

panel.wlndo",.Performcommand(TCreateC~ CREATE(NI~ SELF. Heap, uCreateBox, boxVieu, thls8ox»; 
(SIFC fTrace]EP;{SENDC} 

2 543 -- METHODS OF TRecolorC~ 
2 544--
2 545 -- A 
2 546--

FUNCT ION TRecol orClIId. CREATE( ob ject: TOb ject: ItsHeap: THeap: itsCmdNumber: TCmdNumber; 
1tsVlel.l: T80xV181J; itsBox: T80x; itsColor: TColor): TRecoIorCmd; 

BEGIN 2 547 0- A 
2 548--
2 549--
2 550--

(SIFC fT racel BP( 10); (SEM)C) 
lF object - ~IL THtN 

2 551--
2 552--
2 55!--

object :- NewObject( ItsHeap. THISCLASS): 
SELF:. TRecolore.d(TCoanand. CREATE(object, itsHeap, ItsCmdNumber, itsVl."" TRUE. reveal All}): 
SELF. color: - 1tsColor; 
SELF. box :- 1ts80x: 
(SIFe fTraee}EP; (SENOC) 2 554--

2 555 -0 A 
2 556--
2 557--

END: 

2 55e -- {SIFC roebuoMethodsl 
2 559 -- A PROCEDiJAE TReco orC.s. F iel ds( PROCEDURE F iel cJ( naMAndType: 
2 560 0- A BEGIN 
2 561 -- TCommand.Fields(Field)\ 
2 562 -- F iel d(' Color: INTEGER J; 
2 563 -- F iel d(' box: TBox') ; 
2 564 -0 A ENO' 
2 565 -- {SENDC~ 
2 566--
2 567--
2 568 -- A 
2 569 0- A 
2 570--
2 571--
2 572--
2 573 -0 A 
2 574--
2 57S--

PROCEDURE TRecoI orClDd. COIIIIIit; 
BEGIN 

END: 

(SIFC fTrace)BP(12): (SENOC) 
SELF. box. color:- SELF. color; 
{SIFC fTrace]EP; (SENOC} 

2 576 -- A 
2 577 0- A 
2 578--

PROCEDURE TRacol orClld. Perroi'll( cld'hase: Tc.dPhase); 
BEGIN 

2 579--
2 580--

(SIFC fTracelBP( 12)' (SENOC} 
fBoxV iew( SEL~. l .. ge~. Inval &x( SELF. box. shapeLRect); 

..... -.... 

S2SS»; 
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2 581--
2 582--
2 583 -0 A 
2 S84--
2 S85--
2 586 -- A 
2 587--
2 588--
2 589 0- A 
2 590--
2 591--
2 592--
2 593 1-
2 5,.--
2 59S--
2 596--
2 597--
2 S98-1 
2 S99--
2 600--
2 601--
2 602 -0 A 
2 603--

END; 

181 r. 1_ge. v 1ew. p!nel . sll let 1on. t1arkChanged; 
($IFC nrace)EP; lSENDC) 

(allow this doeu.ent to bl savad} 

PROCEDURE TReeolore.d. Fl1tlr~aetualObJ: TObJeet; PROCEDURE OoToObjlct(rlItlradObJ: TObJeet»; 
. VAR savetolor: TColor, 

box: T80x; 
BEGIN 

($IFC nracIlBP(12); (SENDe) 
box: - TBox(actuaIObj); 
IF box - SElF. box THEN 

BEGIN 
savlColor:- box. color: 
box. color:- SELF. Color, 
OoTQOb ject( box): 
box. cor or : - saveCol or, 
ENO 

ELSE 
OoToObjlct(box); 

(SIFC nracI}EP; {$ENOC} 
END; 

2 604 -- END; 
2 605--
2 606--
2 607--
2 608 -- METHODS OF TCraatee.t; 
2 609--
2 610 -- A 
2 611--
2 612 0- A 
2 613--
2 614--
2 615--
2 616--
2 617--
2 618--
2 619 -0 A 
2 620--
2 621 -- A 
2 622 0- A 
2 623--
2 624--
2 625--
2 626--
2 627 -0 A 
2 628--
2 629--
2 630--
2 631 -- A 
2 632 0- A 
2 633--
2 634--
2 635 -0 A 
2 636--
2 637--
2 638--
2 639 -- A 
2 640--
2 641 0- A 
2 642--
2 643--
2 644--
2 645--
2 646 -0 A 
2 647--
2 648 -- A 
2 649 0- A 
2 650--
2 651--
2 652 1-
2 653--
2 654--
2 655--
2 656--
2 657-1 
2 658--
2 659 -0 A 
2 660--
2 661--
2 662 -- A 
2 663--
2 664--
2 665--
2 666 0- A 
2 667--
2 668--
2 669--
2 670--
2 671--
2 672--
2 673--
2 674--
2 675 -0 A 
2 676--
2 677--
2 678 -- A 
2 679 0- A 
2 680--
2 681--
2 682--
2 683--
2 684 -0 A 
2 685--
2 686--
2 687--
2 688--
2 689--

FUNCTION TCraatlc.:t.CREATE(objeet: TObjlct; UsHeap: THeap; ItsCmdNumber: TCmdNulllber, 
I1$Vlev. fBoxVle~; I1$90x: T80x): TCraateCmd; 

BEGIN 

END; 

($IFC nrac.1BP(10); {SENOC} 
IF object - NIL THEN 

object: • N~,.ct( ltsHeap. THISCLASS): 
SELF: - TCnataCmd TConaand. CREATE( object, i1$Keap, 11$CmdNumber, itsV 18101, TRUE, raveal All»; 
SELF. ",IoIBox :. its ox; 
{SIFC nracalEP; {SENDe} 

PROCEDURE TCraatlCmci Free; 
BEGIN 

{SIFC nrace}BP(lO): (SENOC) 
'rae(SELF.ne~Box); 
SELF. F raeOb jlct; 
{$IFC nracelEP; {SENOC} 

END; 

{SIFC rD.e>uQt1lthods} 
PROCEDURE TCraatlCmd. FlI1ds(PROCEOURE Field(nameAndTypa: S255) ); 
BEGIN 

SUPERSELF. Fillds(Filld); 
Fleld('ntwBox: T80x'); 

END' 
{SENDC} 

END: 

PROCEDURE TCreatlCmd. C~lt; 
VAR boxV1e~: TBoxVie~ 
BEGIN 

END; 

(S IFC n rac.l BP( 12)' {SENDC} 
'BoxV 11~( SEL~. image). boxL1st. InsLast( SELF. newBox); 
SELF. ne~eox :. H IL; 
{SIFC nracalEP; {SENOC] 

PROCEDURE TCraaUCtIId. UpdatlSel eet ion( th isSelect ion: TBoxSelactl~ emdPhase: TCMdPhase); 
BEGIN 

(SIFC fTraca}8P(13): {$ENDC} 
WITH thisS.lletion DO 

CASE emdPhasa OF 
doPhasl, radoPhasa: 

kind: - boxSellcttonKlnd; 
LndoPhasl: 

kind:. nothingKlnd; 
END {CASE}; 

(SIFC rtracI]EP; {SENOC} 
END; 

PROCEDURE TCraatee.1 Plrron( cllldPhase: TClldPhase); 
VAR boxV 1Il0l: T80xV'el.l; 

box: T80x: 
th IsSei eet lort TBoxSeI eet ion; 

BEGIN 
[SIFC nracIl8P( 12): (SENOC) 
boxVlew :. TBoxVleW(SELF. i .. ge); 
th isSeI eet ion :. TBoxSelect IOn( boxVi ..... panel. select ion): 
SELF.UpdataSllectlon(thlsSelectl~ oadPhase); 
boxV 11"" Inval Box( SEL~. newBox. Shapel.RICt); 

sal f. Il111g .. vi ..... rantl. select lon. MarkChangecl; 
(SIFC nracI}EP; $EN)C) 

{allow this document to bl saved] 

END; 

PROCEDURE TCraaUc.:s. EachVirtualPart(PROCEOURE OoToObject('11 UredObj: 
BEGIN 

END; 

($ IFC . n racII BP( 12) . {SENOC} 
'TBoxVlew( SEL~. i.geL ElchActual Parte OoToObject); 
00 ToOb jlct ( SELF. MWBox); 
($IFC fTracI}EP; ($ENOC) 

TObject» ; 

2 690 -- METHODS OF TOupI 1catl~ 
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2 691--
2 692 -- A 
2 693--
2 694--
2 695 0- A 
2 696--
2 697--
2 698--
2 699--
2 700--
2 701--
2 102--
2 703--
2 704--
2 705--
2 706 -0 A 
2 107--
2 708--
2 709--
2 710 -- A 
2 711 0- A 
2 712--
2 113--
2 714 -0 A 
2 715--
2 716--
2 717--
2 718--
2 719 -- A 
2 720 0- A 
2 721--
2 722--
2 723 1-
2 724--
2 725--
2 726--
2 727--
2 728-1 
2 729--
2 730 -0 A 
2 731--
2 732--
2 733--
2 734--
2 735--

FUNCTION TOUpl tcat.c.d. CREATE( object; TObject; itsHeap: THeap; ltsCmdNuntler: TCmdNulllber; 
ttsView: TBoxView; itsBox: TBox): TDupl icateCmd; 

VAR newBox: T80x; 
BEGIN 

(SIFC fTracelBP( 10); {SEf«)C) 
IF object - ~IL THEN 

object :- NewObject(ttsHeap, THISCLASS); 
SELF: - TDupllcateClld{tCommand. CREATE(object, itSHeap, ltsCmdNu/llber, ltsVle~, TRUE, reveal All»: 
SELF. l .. oe. vl~. panel. ~indo~. COIIIIIIitL.ast; 
SELF. oldBox :- ItsBox; 
ne~Box :- TBox( 1tsBox.Clone( ltsHeap»; 
SELF.neuBox : - neYBox; 

{$H-} OffSetLRect(neuBox.shapeLRect, 20, 20); {$H.} 
{SIFC ftrac:e}EP; (SENOCj 

END; 

(SIFC roebuQt1elhods) 
PROCEDURE TOupI ic:at8Cmd.Flelds(PROCEOURE Field(nameAndType: 
BEGIN 

S255) ); 

SUPERSELF. Flelds(Fleld); 
F iel d( , 01 dBox: TlJox') ; 

END' 
{SENDC} 

END; 

PROCEOURE TOUpI lcateCMd. UpdateSelec:tlon(thisSelectlo~ 
BEGIN 

(SIFC fTrac:e}8P( 13); fSENOC} 
WITH thlsSelectlon DO 

CASE cmdPhase OF 
doPhase, redoPhase: 

box :- SELF. ne~ox; 
undoPhlSe: 

box :- SELF.oldBox; 
END (CASE); 

(SIFC ffracelEP; (SENDC) 
END; 

TBoxS.~ eel ion; cmdPhase: TCmdPhase); 

2 736 -- METHODS OF TBoxCutCopyo.t. 
2 737--
2 738 -- A 
2 739--
2 740 0- A 
2 741--
2 742--
2 743--
2 744--
2 745--
2 746--
2 747 -0 A 
2 748--
2 749--
2 750--
2 751 -- A 
2 752 0- A 
2 753--
2 754--
2 755 -0 A 
2 756--
2 757--
2 758--
2 759 -- A 
2 760--
2 761--
2 762 0- A 
2 763--
2 764--
2 765 1-
2 766--
2 767--
2 768--
2 769 2-
2 170--
2 771--
2 772-2 
2 773-1 
2 174--
2 175 -0 A 
2 776--
2 777--
2 178 -- A 
2 179--
2 180--
2 781--
2 182--
2 783--
2 784--
2 785--
2 786--
2 787--
2 788--
2 789--
2 790--
2 791 0- A 
2 792--
2 793--
2 794--
2 795--
2 796 1-
2 797;.-
2 798--
2 799--
2 800--

FUNCT ION TBoxCutCopyClIId, CREATE( object: TObject; ltsH.ap: THeap; itsCmdNumber: TCmdNumber; 
1tsVle",: TVie",: lsCutCIIId: BOOLEAN; ltsBox: TBox): TBoxCutCopyClnd; 

BEGIN .' 
(SIFC fTrace}BP(10); (SENDC} 
IF object - NIL THEN 

object :- Ne~Object( itsHeap, THISCLASS); 
SELF: - TBoxCutCopyCmd(TCutCopyCommand. CREATE(object, itsHeap, itsCmdNumber. itsVie~, iSCUtcw.:l»; 
SELF. box :- ltsBox; 
[SIFC fTrace}EP; (SENDC) 

ENO; 

{SIFC fOebugHethods} 
PROCEDURE TBoxCutCopyC.a. Fields(PROCEOURE Fleld(nameAndTypr. 
BEGIN 

END; 

SUPERSELF. Fields(F1eld); 
Field('box: TBox'); 

(SENDC} 

PROCEDURE TBoxCutCopyCmd. Coemit; 
VAR s: TL istScanner; 

box; T80x; 
BEGIN 

(SIFC fTrace}8P(12); {$ENOe} 
IF SELF. isCut THEN 

BEGIN 
s : - T80xVlew( SELF. illage) , boxUst, Scanner; 
WHILE $. Scan(box} 00 

IF box - SELf. box THEN 
8EQIN 

END; 

s, Delete( TRUE) ; 
$, Done; 
£NO; 

(SIFC fTrace}EP; {SENOC} 
END; 

PROCEDURE TBoxCutCopyCc DoCutCopy( cl ipSei eet ion: TSel eet ion; 
o.dPhase: Tc.dPhase): 

VAR boxVlelor. T80xVlew; 
tn1$BoxSeleetio~ TBoxSelectlon; 
ci lpHeap: THelp; 
ci ipBoxLlst: TLlst; 
ci ipBoxVielor. TBoxVie~ 
cl lpBoxSelectlo~ TSelectlon; 
cl ipBox: T80x; 
del taH: LONG INT; 
del UV: LONGINT; 

BEGIN 
(SIFC fTracelBP(12): fSENOC} 
box V 1~ :. TEloxv leW( SELF. lllage): 

IF cMdPhase - doPhase THEN 
BEGIN 

(prepare to copy} 
cilpHeap :- cl lpSelectlonHea~ 

~ .. , ..... 

S255» ; 

deleteOriginal: BOOLEAN; 
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2 801--
2 802--
2 803--
2 804--
2 80S--
2 806--
2 807--
2 808--
2 809--
2 810--
2 811--
2 812--
2 813--
2 8H--
2 815--
2 816-1 
2 817--
2 818--
2 819--
2 820 1-
2 821--
2 822--
2 823 2-
2 824--
2 825--
2 826--
2 827--
2 828-2 
2 829--
2 830-1 
2 831--
2 832--
2 833--
2 834 -0 A 
2 835--
2 836--
2 837 -- A 
2 838 0- A 
2 839--
2 840--
2 841--
2 842--
2 843--
2 844--
2 845 -0 A 
2 846--
2 847--
2 848 -- A 
2 849--
2 850 0- A 
2 851--
2 852--
2 8S3--
2 854--
2 8SS--
2 856 -0 A 
2 857--
2 858--
2 859--
2 860--
2 861--
2 862--
2 863--
2 864 -- A 
2 865--
2 866 0- A 
2 867--
2 868--
2 869--
2 870--
2 871--
2 872 1-
2 873--
2 874--
2 87S--
2 876-1 
2 877--
2 878 -0 A 
2 879--
2 880--
2 881--
2 882 -- A 
2 883 0- A 
2 884--
2 885--
2 886--
2 887--
2 888 -0 A 
2 889--
2 890--
2 891--
2 892 -- A 
2 893 0- A 
2 894--
2 895--
2 896--
2 897--
2 898 -0 A 
2 899--
2 900--
2 901 -- A 
2 902 0- A 
2 903--
2 904--
2 905--
2 906--
2 907 -0 A 
2 908--
2 909--
2 910 -- A 

END; 

deltaH:- SELF. box. shapeLReet. left: 
del tlV : - SELF. box. shapel.Reet. top; 

{Copy the box to the SCriP} 
cllPBox :- TBox(SELF. box. Clont{cJ IpHeap): 

'{SH-} OffsetLRect(cl lp80x.shapeLRect, -delta~ -deltaV): {$H+} 

cJ lp80xLlst :- TLlst. CREATE(NJ~ c) lpHeap. 0); 
cllp80xLlst. InsLast( cllp80x): 

(_ke new cl lpboud sel eet ionl 
cllPBoxV iew : - T&oxV tew. CREATE( N1L. cl lpHeap, cl lpSelect ion. panel, c1ipBox. shapeLRect): 
cl1p80xView. boxLlst : - Cl1fBOXL!st: 
cllpBoxSel eet Ion : - cl ipSe eet ion. Free~epl aced8y( 

TBoxSeleetion.CR£ATE(NIL. cl lpHea~ cllpBoxView. cllpBox. boxSelectlonKind. zerOLPt»: 
ENI5; 

( If th Is Is a cut then r ... ke the sel eet ion and Invalidate the cut box. ) 
IF SELF. isOUt THEN 

BEGIN 
thlsBoxSeleetlon:- TBoxSeleetlon(boxView.panel.seleetion): 
WITH thtsBoxSel eet ion 00 

CASE cllldPhase OF 
doPhase. redoPh.se: 

Kind: - nothlngKlnc:1; 
undoPhase: 

Kind: - boxSel eet ionKlnc:1; 
END: 

{$H-} boxVlew. InvaIBox(SELF.box.shapeLRect); {SH+} 
END: 

END; 

sel ,. l .... ge. v tew. p.nel. sel ect Ion. HarkCh.nged; 
{SIFC fTrlce}£P; lSEHDC} 

(allow this document to be s.ved) 

PROCEDURE TBoxCutCopyCaiE.chVirtuaIPart(PROCEOURE DoToObject(filteredObj: TObject»; 
BEGIN 

ENO; 

(SIFC fTrlce}BP(12): {SENOC} 
IF SELF. IsCut THEN 

SUPERSELF.EachVlrtualPart(DoToObject) 
ELSE 

SELF. tmage. EachActuaIPart(DoToObject); 
"(SIFC fTraceJEP; (SENOC} 

PROCEOURE TBoxCutCopya.1 Fl1te~actUllObj: TObject; PROCEDURE DoToObject('ilteredObj: TObject»; 
VAR box: TBox; 

BEGIN 

END; 

(SIFC fTrace}BP(12); [$£NOC} 
box : - TBox( actual Ob j); 
IF (box <> SELF. box) OR NOT SELF. isCut THEN 

DoToObject(actualObj); 
{SIFC fTrlce}EP; {SENOC} 

METHODS Of TBoxPastee.d; 

FUNCT ION TBoxPasteCai CREATE( object: TObject; ltsHeap: THeap; ltsCmdNumber: TCmdNumber; 
ltsView: TBoxViW; itsH, 1tsV: LONGINT}: TBoxPasteClIICt, 

BEGIN 
(SIFC fTracelBP(10); {$£NOC} 
IF object - NIL THEN 

object: - NewObject( 1tsHeap, THISCLASS); 
SELF:. TBoxPuteCmd( TPasuCoanand. CREATE{ object, 1tsHeap, itsCmdNuntler. ltsV 1ew»; 
WITH SELF 00 

BEGIN 
putaH: - ltsH; 
pastaV : - ltsV; 
pasteBox : - NIL; 
END; 

[SIFC fTrace}£P; (SENOC) 
ENO: 

(SIFC fOebugf1ethods} 
PROCEDURE TBoxPastee.1 F iel ds( PROCEDURE F iel d( na.aAndType: 
BEGIN 

END' 
($£HOC) 

SUPERSELF. Fields(Fleld~' 
F 1el ru' puteH: LONGINT ); 
Field 'pasteV: LONGINT'); 
F tel 'paste80x: TBox'): 

PROCEDURE TBoxPast.c.d. F rH; 
BEGIN 

( $ IF C fT rice) 8P( 12); ($£NOC) 
~ree( SELF. past.aox); 
SELF. F reeOb jeet j 
{SIFC fTrlce)EP; [SENOC} 

END; 

PROCEDURE TBoxPast.c.d.eo..it; 
BEGIN 

ENO; 

(SIFC fTracel8P(12)' {SEHOC} 
'fBoxVlew(SElJ'. i_ge\. boxL1st. InsLast(SELF. pasteBoX); 
SU-F. paste80x : - H IL; 
(SIFC fTrace)EP: {S£NDC} 

S2SS) ); 

PROCEDURE TBoxPasteo.iDoPaste(cl ipSelectl~ TSelecti~ pic: PicH.ndlej CMdPhase: Tc.dPh.se); 
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2 911--
2 912--
2 913--
2 914--
2 915--
2 916--
2 917--
2 918--
2 919--
2 920--
2 921--
2 922 0- A 
2 923--
2 924--
2 925--
2 926--
2 927--
2 928 1-
2 929--
2 930--
2 931--
2 932--
2 933--
2 934 2-
2 935--
2 936--
2 937--
2 938--
2 939 3-
2 940--
2 941--
2 942--
2 943--
2 944-3 
2 945--
2 946--
2 947--
2 948--
2 949-2 
2 950-1 
2 951--
2 952--
2 953--
2 954--
2 955 1-
2 956--
2 957 2-
2 958--
2 959--
2 960-2 
2 961--
2 962--
2 963--
2 964-1 
2 965--
2 966--
2 967--
2 968--
2 969--
2 970 -0 A 
2 971--
2 972--
2 973 -- A 
2 974 0- A 
2 975--
2 976--
2 977--
2 978--
2 979 -0 A 
2 980--
2 981--
2 982--
2 983--
2 984--

VAR boxViw. 
panel: 
elipBoxSalectl~ 
thlsBoxSalectl~ 
cl ipBoxVle"" 

TBoxV18\.1; 
TPaneI; 
TBoxSeleetion; 
TBoxSelection; 
TBoxVielol; 
LONGJNT; 
LONGINT; 

del taH: 
del t.V: 
s: 
cllpBox: 
box: 

BEGIN 

TL lstSc:anner; 
TBox: 
TBox; 

{$ IFC fT race} BP( 12}; {SENOC} 
boxVleu : -TBoxViel.l{S£LF. image); 
panel :- boxVieu. panel; -
IF cmdPhase - doPhase THEN 

BEGIN 
{ If the clipboard selection is of class TBoxSelect ion then l.Ie can paste 

otherwise we have to do other things } 
IF NOT InClass(el ipSeIection, TBoxSelection} THEN . 

panel.selectlo~CantOoIt 
ELSE 

BEGIN 
el lpBoxSeleetion:- TBoxSelectlon(cl ipSelectlon); 

it into document, 

{$H-} f Place the box around the pot'nt indicated by puteH and pasteV } 
WITH c lpBoxSaIeeti~box. shapeLRect DO {~x.~~peLRect. topLeft - zeroLPt} 

BEGIN . 

{SH·} 

deltaH :. ttax(O, Hin(SELF. pasteH - (right DIV 2), 
boxVi ..... extentLRect. right - right»; 

deltaV:- Hax(D. Hln(SELF.pasteV - (botto~ IV 2), 
boxVlel.l. extentLReet.bottom - bottom»; 

END; 

box :- TBox(ci ipBoxSeIectlon.box.Clone(boxView.Heap»; 
($H-) OffsetLRect(box. shapeLReet, deltaH. deltaV); ($H.} 

SELF. pasteBox :- box: 
END; 

END; 

thlsBoxSelection:- TBoxSeleetlon{panel.selectlon); 
panel. Highl ight(thisBoxSeleeti~ hOnloOff); 
WITH thlsBoxSelection DO 

CASE emdPhase OF 
doPhase. redoPhas8: 

BEGIN . 
kind:- boxSelectlonKin¢ 
box :- SELF.past8Box; 
END; 

undoPhase: 
kind:. nothingKind; 

END; 

{SH- } boxVleu. InvaIBox(SELF. pasteBox. shapeLRect); {$H.} 

END; 

END; 

sel f. image. v tew. panel, se18ct io~ Ha rkChanged; 
(SIFe flrace)EP; (SENDC) 

(allow this document to be saved) 

PROCEDURE TBoxPasteCmd.EachVlrtualPart(PROCEDURE DoToObject( 'ilteredObj: 
BEGIN 

TOb ject»; 

END; 

{SIFe flrae.}BP( 12): fSENDCl 
~ELF. imag8. EachActua Part(boToObject); 
DoToObject( SELF. pasteBox); 
[SIFC trrae.)EP; lSENDe) 

2 985 -- HETHODS OF TClearAllCmd; 
2 986--
2 987 -- A 
2 988--
2 989 0- A 
2 990--
2 991--
2 992--
2 993--
2 994--
2 995--
2 996 -0 A 
2 997--
2 998--
2 999--
2 1000 -- A 
2 1001 0- A 
2 1002 --
2 1003 --
2 1004 -0 A 
2 1005 --
2 1006 --
2 1007 --
2 1008 -- A 
2 1009 0- A 
2 1010 --
2 1011 --
2 1012 --
2 1013 -0 A 
2 1014 --
2 1015 --
2 1016 -- A 
:2 1017 --
2 1018 --
2 1019 0- A 
2 1020 --

FUNCTION TClearAllCld. CREATE(object: TObject; itsHeap: THeap; ItsCmdNumber: TCmdNumber; 
1UV 1eu: TBoxV i8W): TCI earAll Cend: 

BEGIN 

\
SIFC fTrae.1BP(10); {SENOC} 
F ob ject - ~ IL THtN 

ob ject : - Nel.lOb ject( it sHeap, TH ISClASS); 
SELF:- TClearAIIClld(TCoManct.CREATE(object. iUHeap, 1tsCllldNumber, itsV1el.l, TRUE, reveal None); 
SELF. kind: - SELF. 1_~. vlel.l. panel. se18ct 1on. kind; 
(SIFC fTrace)EP; {SENOC} 

END; 

(SIFC fOebugHethods) 
PROCEDURE TClearAllCa1 F1elds(PROCEOURE Field(nameAndType: 
BEGIN 

TCollllllnd. F lei ds( F iel d); 
F leI d( . k lnd: IN1'EGER') ; 

ENO; 
(SENOe} 

PROCEDURE TCl.arAl1 CMd. Commit; 
BEGIN 

{SIFC fTracelBP(12)' ($tNDe) 
tBoxV 1ey( SELf:. 1 .. g,~. boxL1st. Del All( TRUE); 
{SIFC fTraee}EP; {$ENDC} 

END; 

PROCEDURE TClearAllCld. Perfonn(e.:iPhas8: Tc.:tPhas8); 
VAR thlsSeleetion TSelect1on; 

boxV 1e"" TBoxV lel.l; 
BEGIN 

{SIFC fTrace)BP(12); (SENDC) 

CIIIIPIII ccw I J .... 

S255) ; 
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2 1021 --
2 1022 --
2 1023 --
2 1024 --
2 1025 1-
2 1026 --
2 1027 --
2 1028 --
2 1029 --
2 1030 -1 
2 1031 --
2 1032 --
2 1033 --
2 103. --
2 1035 --
2 1036 --
2 1037 -0 A 
21038 --
2 1039 --
2 1040 -- A 
2 lOU 0- A 
2 1042 --
2 1043 --
2 1044 -0 A 
2 1045 --
2 1046 -- END; 
2 1047 --
2 1048 --
2 1049 --

END; 

boxVlfi1:. T80xVlew(SELF.tlllage); 
th 1sSeI eet ion : - boxV 1 ... panel. sel eet ion; 

WITH thisSeI eet ion DO 
CASE ctldPhlSe OF 

doPhas.. redoPhIse: 

£NO; 

kind : • not h ingK ind; 
I.I'1doPhase: 

kind:. SELF. kind; 

{ Inval ldate the whole panel 
boxV lew. panel. Invalidate; 

sel f. i_ge. vi ... panel. select ion. t1arkChanged; 
{SIFC fTrace)EP; lSEHDC} 

[all~ this document to be saved} 

PROCEDURE TClearAllc.d. EachVinualPart(PROCEOURE OoToObJect( fllteredObJ: TObject»j 
BEGIN 

{SIFC fTrace}BP( 12): (SENDC) 
(SIFC fTrace}EP; (SENOc) 

ENO: 

2 1050 -- METHODS Of TClearC~ 
2 1051 --
2 1052 -- A 
2 1053 --
2 1054 0- A 
2 1055 --
2 1056 --
2 1057 --
2 1058 --
2 1059 --
2 1060 -0 A 
2 1061·--
2 1062 --
2 1063 -- A 
2 1064 --
2 1065 --
2 1066 --
2 1067 0- A 
2 1068 --
2 1069 --
2 1070 --
2 1071 --
2 1072 --
2 1073 --
2 1074 1-
2 1075 --
2 1076 --
2 1077 --
2 1078 --
2 1079 -1 
2 1080 --
2 1081 --
2 1082 --
2 1083 --
2 1084 -0 A 
2 1085 --
2 1086 --
2 1087 --
2 1088 --
2 1089 --

ENO; 

FUNCT ION TClearClIC1. CREATE( object: TObject; ltsHeap: THeap: itsCmdNumber. TCmdNulllber; 
itsView: TBoxVlfi1; itsBox: TBox): Tele.rCmd; 

BEGIN 
(SIFC fTrace}BP(lO); {SENDC} 
lF obJect. NIL THEN 

END; 

object:. Ne~Object( ltsHeap, THISCLASS): 
SELF:. TClearCmd{fBoxCutCopyCllld. CREATE(object, ltsHeap, 1,sCmdNuntler, ltsVle"" TRUE, ltsBox»; 
(SIFC fTrace}EP; {SENDC} 

PROCEDURE TCleare.:t. Perfon( cllldPhase: Tc.:IPhase): 
VAR boxV ifil: TBoxV iew: 

th1sBoxSelectlon TBoxSelectlon; 
panel: TPanel : 

BEGIN . . 
(SIFC fTracel8P(12): r$ENOC} 
boxVlew : - TQoxVle\,j(SELF. l_ge); . 
panel:. boxVle~.panel; 
th IsBoxSel eet lon :. TBoxSeI eet ion( panel. sel eet ion}; 

END; 

WITH thlsBoxSelection DO 
CASE cmdPhase OF 

doPhase, redoPhase: 
Kind:. nothingKlnd; 

undoPhase: 
Kind: - boxSelect lonKlnd; 

END; 
boxV lew. Inval Box( SELF. box. shapeLReet); 

sel f. Image. view. panel, selection. HarkChanged; 
{SIFC fTrace)EP; lSENOC} 

{allo~ this document to be saved} 

2 1090 -- METHODS OF TMove90xc.t; 
2 1091 --
2 1092 -- A 
2 1093 --
2 1094 --
2 1095 0- A 
2 1096 --
2 1097 --
2 1098 --
2 1099 --
2 1100 --
2 1101 1-
2 1102 --
2 1103 --
2 1104 --
2 1105 -1 
2 1106 --
2 1107 -0 A 
2 1108 --
2 1109 --
2 1110 --
2 1111 -- A 
2 1112 0- A 
2 1113 --
2 1114 --
2 1115 --
2 1116 --
2 1117 -0 A 
2 1118 --
2 1119 --
2 1120 --
2 1121 -- A 
2 1122 .,;-
2 1123 --
2 1124 0- A 
2 1125 --
2 1126 --
2 1127 --
2 1128 1-
2 1129 --
2 1130 2-

FUNCT ION THoveBoxc.d. CREATE( ob ject: TOb ject; it sHeap: THeap; lUCrndNuntler: TCmdNuntler; 
iUVle~: TBoxV1ew; itsBox: TBox: ltsHOffset, ltsVOffset: LONGINT) 
: TMove90xc.d; 

BEGIN 
£SIFC fTracel8P(lO); ($ENOC) 
lF object • ~IL THtN 

object :- NewObject( ItsHeap, THISCLASS); 
SELF:. THoveBoxc.d( Teo-and. CREATE( ob ject, fUMeap, ttsc.dNumber, thVle"" TRUE, reveal Al I}); 
WITH SELF DO 

BEGIN 
hOffset : - ltsHOffset; 
VOffset :. itsVOrfset; 
IIIOved80X :. ItsBox; 
ENO; 

{SIFC fTraee)EP; ($ENOC) 
ENO: 

(SIFC roebugHethods) 
PI\OCEDURE THove8oxClld. F lei dse PROCEDURE F leI d( na-'VldType: 
BEGIN 

TCo_nd. F lei cis( F 1el d); 
F1elm' hOffset: LONG I NT' }: 
F ie1 d 'VO ffset: LONG INT' ); 
Field '.ovedSox: T80x'): 

END: 
(SENOC) 

PROCEDURE THoveBoxCIlld. Perron( c.:tPhase; Tc.dPhase): 
VAR di ffLPt: LPolnt; 

BEGIN 

S2S5»; 

(SIFC fTraee)BP(12): ($ENOC} 
( 00 nothing on the doPhase, 

IF c.aPhase () doPhase THEN 
since t he box has al ready been IIOved ) 

BEGIN 
($H-) WITH SELF 00 

CASE c~hase OF 
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2 1131 --
2 1132 --
2 1133 --
2 1134 --
2 1135 -2 
2 1136 --
2 1137 -1 
2 1138 --
2 1139 --
2 1140 --
2 1141 -0 A 
2 1142 --
2 1143 --
2 1144 --
2 1145 --
2 1146 --
2·1147 --
2 1148 --
2 1149 -- A 
2 1150 0- A 
2 1151 --
2 1152 --
2 1153 --
2 1154 -0 A 
2 1155 --
2 1156 --
2 1157 -- A 
2 1158 0- A 
2 1159 --
2 1160 --
2 1161 --
2 1162 -0 A 
2 1163 --
2 1164 --
2 1165 --
2 1166 --
2 1167 --
2 1168 --
2 1169 --
2 1170 -- A 
2 1171 --
2 1172 0- A 
2 1173 --
2 1174 --
2 1175 --
2 1176 --
2 1177 --
2 1178 -0 A 
2 1179 --
2 1180 --
2 1181 -- A 
2 1182 0- A 
2 1183 --
2 1184 --
2 1185 --
2 1186 -0 A 
2 1187 --
2 1188 --
2 1189 --
2 1190 --
2 1191 --
2 1192 --
2 1193 --
2 1194 -- A 
2 1195 0- A 
2 1196 --
2 1197 --
2 1198 --
2 1199 --
2 1200 --
2 1201 -0 A 
2 1202 --
2 1203 --
2 1204 -- A 
2 1205 --
2 1206 --
2 1207 --
2 1208 --
2 1209 0- A 
2 1210 --
2 1211 --
2 1212 --
2 1213 --
2 1214 --
2 1215 --
2 1216 --
2 1217 --
2 1218 -0 A 
2 1219 --
2 1220 --
2 1221 -- A 
2 1222 0- A 
2 1223 --
2 1224 --
2 1225 1-
2 1226 --
2 1227 --
2 1228 --
2 1229 --
2 1230 --
2 1231 --
2 1232 -1 
2 1233 --
2 1234 -0 A 
2 1235 --
2 1236 --
2 1237 -- A 
2 1238 0- A 
2 1239 --
2 1240 1-

ENO; 

ntdoPhasr. 
SetLPt(diffLPt, hOffset, vOUset); 

w.doPhasr. 

. ($H.) 
Set LPt ( dHflPt, -hOffset, -vO"set); 

END; 
SELF . .ovedBox. ttove80x(TBoxV1~SELF. l_ge). diffLPt): 

END; 

END: 

sel'. l .. ga. Vleu'ranel. selecti~HarkChang.d; 
{SIFC nrace}EP; SENOC} 

{allow this document to b. sav.d} 

t1ETHOOS OF TBoxProcess; 

END: 

FUNCT ION TBoxProeess. CREATE: TBoxProcess; 
BEGIN 

(SIFC nraeelBP(ll): C$ENOC} 
SELF :- TBox~rocess(fProeess.CREATE(NewObjeet("1nH.ap, THISCLASS), .ainHeap»; 
(SIFC nraee)EP; {SENOC} 

ENOi . 

FUNeT ION TBoxProcess. NeloIOoeNanager( vol UII8P rw fix: TF 11 ePat h; openAs Tool: BOOLEAN): TOocHanage r; 
BEGIN 

END; 

(SIFC nrace}BP(11); {SENOC} 
NewOocManager : - noxOoeNanager. CREATE( N IL. _lnHeap, vol umePre fix); 
(SIFC fTrace)EP; (SENOC) 

METHODS OF TBoxDocHanager; 

END; 

FUNCT ION TBoxDocHanager. CREATE( ob j.ct: TOb jeeti itsHeap: THeap; 1 tsPathPre' Ix: TF llePath) 
: TBoxDoeHanager; 

BEGIN 

ENO; 

(SIFC fTracelBP(11):{SENOC) 
IF object - NIL THtN 

object :- NeWObjecHitsHeap• THISCLASS}: 
SELF :- TBoxDocM.nage TDoeManager. ~ATE(object. itsHeap, ItsPathPrwfix»; 
(SlFCfTrace)£P; (SENOC 

FUNCTION TBoxDocHanager.NeuWindo~he.p: THeap; WMgrl~ TWindowID): TWindo~ 
BEGIN I 

END; 

(SIFC fTrace)BP(11); (SENDCl 
NewWindow :- TBoxWlndow. CREATE(NIL, heap. wmgrID); 
{SIFC fTrace)EP; (SENDC) 

METHODS OF TBoxWlndo~ 

FUNCTION TBoxWlndow. CREATE(object: TObject; ltsHeap: THeap; ltsWmgrID: TWlndolollD}: TBoxWlndow; 
BEGIN 

END; 

{SIFC fTtacelBP(10); {SENDC} 
IF Object - NIL THEN 

object :- Neuo~ect( itsHeap. THISCLASS); 
SELF: - TBoxWlndow TlIJlndow. CREATE(object. 1tsHeap. itsWmgrID, TRUE»; 
{SIFC fTrace)EP; ( NOC) 

PROCEDURE TBoxWindow.BIankStat1onenr. 
VAR vieuLRect: LRect; 

panel: TPanel; 
boxV leu: TBoxV leu; 
aSalletlOR TSelectl~ 

BEGIN 
(SIFC fTrace)BP(lO); (SEHDC) 
panel:. TPanel. dtEATE(NIL, SELF. Heap. SELF, 0, O. [aScroll, aSpI it). [aScroll. aSplttJ); 

SetLRect(vlewLRect. 0, O. 5000, 3000}; 
boxVteu : - TBoxVleu. CREATE(NIL. SELf. Heap, panel. vtewLRect); 
boxView. InttBoxLlst(SELF. Heap): 

. (SIFC fTraee)EP: ($ENOC) 
END; 

FUNCT ION TBoxWlndo4.1. ~nd( cdUllber: Tc.:tNullber): TColNIIand; 
BEGIN 

(SIFC fTrace)BP(ll); {SENOC} 

CASE cmdN\.Jlt)er OF 
uClearAll: 

Neweo-nd : - TClearAlI c.d. CREATE( NIL. SELF. heap. emdNumber, 
TBoxVleu(SELF. seleetPanel. view»; 

OTHERWISE 
NewCo_nd :. SUPERSEL.F. ~(c~er)i 

END; 
{SIFC fTraee]EP; ($ENDC) 

END; 

FUNCTION TBoxillindoc.l. CanDoC~nd( c~er: TCfIIdNuIIber: VAR check It: BOOLEAN): BOOLEAN; 
BEGIN 

(SIFC fTraeelBP(ll); (SENOC) 
CASE e""""'er OF 

CIIPPIIa .. , ¥ --

Page 14 



2 1241 --
2 1242 --
2 1243 --
2 1244 --
2 1245 -1 
2 1246 --
2 1247 -0 A 
2 1248 --
2 1249 --
1 301--
1 302--

END; 

END. 

UClearAll : 
Canaoco-.nd ;. TRl£; 

OTHERWISE 
CanOoC~nd ;. SUPERSELF. CanOoCoManc:t{ clONumber. 

END; 
(SIFe fTrace}EP; {SEHOC} 

tHO: 

Page lS 

check It); 
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1. USboxer. TEXT 
2. U8Boxer2. text 

-8-
BlankStationery 289- 1 1204-( 2) 
Box . 139 1 
box 101 1 124 1 187- 1 139- 2 141- 2 142 2 143 2 156- 2 158- 2 159 2 

180- 2 186- 2 188 2 195 2 242- 2 262 2 271 2 283- 2 285- 2 288 2 
291 2 291 2 313- 2 331 2 346 2 364 2 367 2 371 2 384 2 396 2 
435- 2 442- 2 443- 2 443 2 462- 2 466 2 472- 2 472 2 486 2 492 2 
51S 2 553- 2 571 2 579 2 588- 2 591- 2 592 2 592 2 594 2 595 2 
596 2 597 2 600 2 664- 2 725- 2 727- 2 745- 2 761- 2 767 2 768 2 
768 2 801 2 802 2 80S 2 829 2 849- 2 852- 2 853 2 853 2 920- 2 
938 2 ~6w 2 946 2 947 2 948 2 959- 2 1080 2 

boxList 73 1 171 2 212- 2 215- 2 216- 2 216 2 643 2 766 ( 2) 813-( 2) 904 ( 2) 
1011 2 

boxSeJectionKind 27- 1 195 ~ ~J 522 ~ ~J 654 f ~J 815 ( 2) 827 ( 2) 958 ( 2) 1078 ( 2) 
Boxlllith 79- 1 137- 143- 186 

-c-
CanOoCOIIIIIIlnd 116- 1 293-( 

1244 2 
1) 405-( 2) U3-( 2) 418-( 2) 422-( 2) 422 ( 2) 1237*( 2) 1242-( 2) 1244-( 2) 

color 53- 1 140- 1 12-f 2~ 37 ( 2) 552-( 2) 571-( 2) 571 ( 2) 594 ( 2) 595-( 2) 597-( 2) 
col orSl ack 24- 1 45 1 42 2 
colorOkGray 23- 1 U 2 
colorGray 22- 1 12 2 .a ( 2) 
colorltGray 21- 1 39 2 
color1.llhiU 20- 1 45 1 38 2 365 2 .~. ~ . 
Commit 160- 1 194- 1 214- 1 231- 1 568- 2 639- 2 759- 2 901- 2 100S- 2 
CREATE 56- 1 76- 1 104- 1 127- 1 143- 1 158- 1 174- 1 190- 1 209- 1 ~70! 1 

240 1 256- 1 268 1 277 1 286 1 5- 2 115- 2 121 2 191 2 195 2 
215 2 224 2 234- 2 240 2 271 2 345 2 364 2 367 2 310 2 389 2 
396 2 433- 2 440 2 442 2 522 2 534 2 545· 2 551 2 610- 2 616 2 
692- 2 699 2 738* 2 744 2 808 2 812 2 815 2 864- 2 870 2 987- 2 
993 2 1052- 2 1058 2 1092- 2 1099 2 1149- 2 1152 2 1160 2 1170- 2 1116 2 

llU 2 1194- 2 1199 2 1211 2 1214 2 1227 2 
createBoxSelecti 28- 1 440 2 

-0-
DoCutCopy 1950! 

il 
778

O

! ~l DoPaste 215* 910-
orau 59- 87- 28-~ 2~ 154-f ~l 159 ( 2) 
DrauFra .... 60- 54- 466 2 508 

-E-
EachActual Part go*f ~} 168-{ ~~ 681 { ~~ 843 ~ f~ 976 ~ ~J Eac;hV 1 rt ual Pa rt 163- 197- 217- 233- 148 ·163 ( 2) 305 ( 2) 309 ( 2) 678-( 2) 837e,( 2)· 

'841 973- 1040-

-F-
Fields 18-

il 
128-~ ~l 130 f ~l 247-~ ~J 249 f ~~ 449.~ ~~ 451 f ~~ S59-~ ~1 561 ~ 21 631'"'f 2J 633 710- 712 751- 753 882* 884 1000- 1002 2 1111* 2 

1113 
F il te rAndDo 147* 586-~ ~J 848-~ ~~ .Free 211- 531 621- 624 ( 2) 892-( 2) 89~ ( 2) 

-H-
Hi~hl ight 108-f B 185 f ~~ 197 f ~~ 256-f ~~ 312 f ~l 314 ~ ~l 953 ( 2) 
hO fset 251 84- 86 1102- 1132 1134 

-1-
InitBoxL 1st 93-[ 1~ 21l-f ~~ 1215 ~ ~~ InvalBox 82- 1 69 71 202-( 2) 525 ( 2) 579 ( 2) 671 ( 2) 829 ( 2) 966 ( 2) 1080 ( 2) 

-1<-
l<eyClear 268

°1 ~j KeyTab 276-
kind 224 259 f 2~ 299 ~ ~~ 378 { ~J 413 ( ~~ 530-( 2) 654-( 2) 656-( 2) 958-( 2) 963-( 2) 

994- 994 2 1027- 1029- 1029 

-L-
LPoint 186 ~ H 321 ~ ~~ 338 ~ ~~ 460 f ~~ 1122 f ~l LRect 52 81 459 502 1205 

-M-
MouseHove mo! 

II 131

O! Il 
320-( 2) 458*( 2) 

HousePress 84- 177-
HouseRelease 112- 132- 337-{ ~i 

499-~ ~J ttoveBox 63- 64- 331 1136 
IIOvedBox 253- 1104. 1136 

-N..,. 
newBox 155 1 617· 2 624 2 643 ( 2) 644-( 2) 671 ( 2) 682 ( 2) 694-( 2) 702-( 2) 70S"', 2) 

703 2 704 2 725 2 
2) 396-( 2) 399-( 2) Ne\lComand 115- 1 292- 1 352- 2 364-f 2~ 367a ( 2) 370a ( 2) 389-( 39!t , 2) 

1221- 2 1227- 2 1231- 2 1231 2 
NewOocl1anage r . 269- 1 1157- 2 1160- 2 
NelJWindou 219- 1 1181- 2 1184- 2 
NoSe1 eet ion 94- 1 221- 2 224- 2 

-0-
oldBox 171 ( 1) 701-( 2) 721 ( 2) 

-P-
PaintHandles W! II 7~121 ~2 ! 21 ~~ 966 ( 2) 977 ( 2) past.Box 206- 815- 2 895 2 904 ! 2j 905"! 2l 948"! 2j 959 f 
putaH 204 355- 2 380- 2 386- 2 389 2 873- 2 940 
pasteV 205- 355- 2 387· 2 389 2 874- 2 942 2 
Perfo"" 146- 161- 1 232- 1 244· 1 261- 1 516- 2 662*( 2} 1016-( 2) 1063-(2) 1m-, 2) 

-Q-
Quickoraw 15-( 1) 

-S-
sel TopLeft 

18& III 69 { 2~ 70 ~ 2} 11 ~ 2} 81-
f 

21 shapeLRect 52 1 
11"! ~l 34 ~ 2} 41 { 2~ 48 f 2} 59 f 2} 92 2 95- 7~ ~ 8~ ~ 142 2 384 2 488 2 489 2 492 2 511 •.. 2. 579 2 671 802 2 806 2 812 2 829 2 938 2 9-41 , 2 

966 2 1080 

..... , ..... 
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-T-
TBox 49- 1 S6 1 79 1 101 1 124 1 139 1 

155 ! 
II 171 ! 

II 197 ! 11 
206 { 1~ 253 1 3- 2 S 2 137 2 139 2 Ul 2 156 158 180 2 278 2 

283 2 285 2 435 2 442 2 462 2 500 2 588 591 664 2 694 2 
702 2 761 2 186 2 80S 2 849 2 152 2 919 920 946 2 

TBoxCutCopyClftd 183- 1 191 1 237 1 370 2 736- 2 139 2 744 1058 
TBoxDocl1anager 274- 1 278 1 1160 2 1168- 2 1171 2 1176 2 
TBoxPasteClld 201- 1 210 1 389 2 862- 2 865 2 870 2 
TBoxProcess 265- 1 268 1 1147- 2 1149 2 1152 2 
TBoxSelectlon 98- 1 105 1 195 2 224 2 232- 2 235 2 

2~ I 
II 

522 

II 
665 

II 
669 

II 
781 2 815 2 821 2 913 2 914 2 931 2 935 952 1065 1071 

TBoxVla", 70· 1 17 1 113- 2 116 2 121 2 271 2 279 298 331 345 
353 2 359 2 461 2 471 2 501 2 513 2 579 640 643 663 
668 2 681 2 766 2 780 2 784 2 193 2 812 904 911 915 
924 2 1011 2 1018 2 1021 2 1064 2 1069 2 1136 1207 1214 1228 

TBoxllllncfo", 283- 1 286 1 1184 2 1192- 2 1194 2 1199 2 
TClearAllCIDd 222- 1 228 1 985- 2 988 2 993 2 1227 2 
TCI earCmd 237- 1 241 1 271 2 367 2 1050- 2 1053 2 1058 ( 2) 
TColor 45- 1 53 1 140 1 587 2 
TCOllllland 115 1 138 1 152 1 222 1 

248 ! il 292

1 ~l 
352 ( 2) 551 ( 2) 561 ( 2) 616 ( 2) 

699 2 993 2 1002 2 1099 2 1113 1221 
TCreateBoxSelact 121- 1 128 1 191 2 431- 2 434 440 
TCreateCIftd 152- 1 159 1 168 1 534 2 608- 611 616 ( 2) 
TCutCoPIICommand 183 1 744 2 
TDocManager 270 1 27. 1 

1157 ! Il 1176 ! 
Il 

TDup! icateCmd 16S- 1 175 1 396 690- 693 { ~~ 
699 ( 2) 

TList 73 1 212 2 215 783 808 
THoveBoxCIld 248- 1 258 1 345 1090- 1094 ,lID99. (,2) 
TObjpct 49 1 138 2 155 282 
TPasteCotllllland 201 1 870 2 
TProc8SS 265 1 1152 2 
TRaco} 0 rCmd 138- 1 144 1 364 ~ fl 543-f ~l 546 ~ 2~ 551 I 2~ TSelection 94 1 98 1 121 178 221 2 240 2 440 ( 2) 503 ( 2) 785 ( 2) 1017 ( 2) 
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