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Executive Summary

ObjectWindows 2.0 offers arich set of classes that make writing Windows applications much easier.
The framework features a true object-oriented approach that is consistent, flexible, and extensible.
ObjectWindows is completely ANSI compatible, and fully exploits the powerful features of the C++
language such as multiple inheritance, templates, and exception handling. These features dramatically
increase reusability and help produce robust applications. On the other hand, the Microsoft Foundation
Classes (MFC) provide only athin layer of abstraction over the Windows API. The MFC framework is
not built on a good object oriented design, and often makes use of C style constructs. Asaresult, the
MFC framework is often difficult to use, error prone, and doesn't promote code reuse.

OWL2.0

MFC 2.5

Object-oriented
architecture

ObjectWindows 2.0 uses a high-level
object oriented approach that offers
more reusable objects and a more
consistent, more robust framework.

MFC does not have a good object oriented
design, and often requires the use of C
style constructs.

ANSI compliance

ObjectWindows is completely ANS
compatible and fully exploits standard
C++ facilities including templates and
exceptions to increase reusability and
robustness.

MFC has no support for ANSI standard
templates or exceptions.

C++ exceptions

Exception support in ObjectWindows is
ANSI compliant and applied thoroughly
and consistently throughout to give a
simple, robust exception mechanism to
USErs.

MFC's exception support is clumsy,
complex, non-standard and error-prone.

ANS string class

Borland supports the ANSI standard
string class.

Microsoft does not provide an ANSI string
class, resulting in code which is non-
portable and does not use ANSI exception
handling.

C++ templates

Borland supports ANSI standard
templates to allow easier code reuse
without giving up type safety.

MFC doesn't use templates, resulting in
code which is more error-prone and harder
to re-use.

Special window types

ObjectWindows includes a number of
specia window types that facilitate the
design of Windows applications. By
having aricher set of classes, and more
built-in functionality, ObjectWindows
reduces the amount of code necessary to
create modern user-interfaces.

MFC has no comparable support for layout
windows, and its support for toolbars,
status lines and palettes is significantly
more difficult to use.

Layout windows

Constraint driven windows are
important for configurability and
flexibility because their size and shape
are completely driven by a set of
constraints that allow them to adapt as
the controlling parameters change.
ObjectWindows provides this through
powerful Layout Windows.

MFC has no comparable capability.

Toolbars | ObjectWindows provides truly object- MFC does not use an object-based
oriented toolbar classes, allowing more | approach — it simply uses bitmaps. This
configurable toolbar-based application. makes it very hard to provide

programmatic control over toolbars.
Status bars | ObjectWindows provides an object- MFC uses alimited and rigid C-based

oriented status bar class that resultsin a
simpler yet much more customizable
status bar in applications.

approach to status bars.
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Tool palettes

ObjectWindows uses objects of small
size built up into a class hierarchy
supporting tool palettes that allows
features to be changed with minimal
code changes.

MFC exposes a very complex and error-
prone approach to tool palettes.

Dialog box controls

ObjectWindows treats dialog boxes and
child controls just as any other object.

In MFC, use of these objects requires
additional overhead through the use of
"helper" functions.

VBX controls

ObjectWindows takes a very consistent
approach to controls— VBX or
otherwise.

MFC requires specia VBX handling. In
addition, MFC provides no drag-and-drop
support for VBX controls.

3D Controls | ObjectWindows fully supports Borland's | MFC does not support either Borland's 3D
own 3D controls as well as those controls, or those provided by Microsoft.
provided by Microsoft.

Datatransfer | ObjectWindows provides very smple MFC's DDX data exchange mechanism is
straightforward mechanismsto transfer | much more complex and therefore harder
data from dialogs to the underlying to use correctly.
object.

Datavalidation | ObjectWindows uses a very object- In MFC data validation is handled through
oriented approach to data validation aseries of global functions and validation
where avalidator object is attached toa | only happens during data exchange. This
control; no extra code is needed because | also makes MFC data validation
the validator handlesiit. dangerous and crash-prone.

GDI support ObjectWindows provides arich set of MFC provides a very thin layer over GDI.

classes that support Windows graphics
cals. The object oriented nature of
ObjectWindows provides a great deal of
flexibility and scalability.

This makesiit difficult to use GDI in atrue
object oriented manner.

Printer support

ObjectWindows makes it easy to add
printer support to an application
regardless of the type of information
being displayed. Printer support is very
easy to use and is quite flexible

Printer support in MFC is difficult to use
and is very restrictive.

Menus | ObjectWindows has very powerful MFC does not contain support for
capabilities when dealing with menus. sopisticated menu handling such as menu
The key concept is menu merging in merging.
which ObjectWindows takes care of the
details for you
Bitmaps | ObjectWindows provides classes for MFC supports no advanced bitmap
device independent bitmaps, supports features such as reading and writing
clipboard operations on bitmaps and bitmaps to files
supports reading and writing bitmaps to
files.
Metafiles | Windows metafiles — important MFC provides no support for metafiles.
efficient graphics storage objects — are
encapsulated in ObjectWindows
Fonts | ObjectWindows demonstratesitsclean, | In MFC creating font objectsis overly

object-oriented architecture in its
support for Windows fonts. Simple
constructors with default arguments do
all the work.

complex.

OWL 2.0 versus MFC 2.5

Page 2




Containers

ObjectWindows really shows its object-
oriented strength on containers.
Important concepts like ownership,
cleanup on deletion and iteration are key
to ObjectWindows implementation that
uses templates extensively.

The BIDS classes provided by
ObjectWindows include all the
fundamental ones used in the object-
oriented community. There are 11 basic
types included.

MFC's containers are C-style and do not
use templates and are thereby quite
inflexible. Only 3 basic types are
provided. Non-standard terminology
inhibits understanding and
communication. Thereis no type-safety
and ownership is not enforced making
memory leaks common occurrences.

OLE 2.0 encapsulation

Currently under development.

MFC 2.5 encapsulates OLE 2.0.

Database encapsulation

Currently under development.

MFC 2.5 encapsulates ODBC.

Introduction

Quick Summary: This guide provides a detailed technical comparison of Borland's ObjectWindows 2.0
application framework and Microsoft's MFC library.

When choosing a C++ development environment, the selection of an application framework or class
library can play an important role in determining the overall productivity in developing new applications.
After all, it's the reusable classes in the application framework that provide much of the leverage of code
reusability that C++ offers.

Both Borland C++ 4.0 and Microsoft Visual C++ 1.5 include an application framework. Borland C++ 4.0
includes ObjectWindows 2.0, an application framework that focuses on providing high-level objects to
reduce the overall code required to build sophisticated, robust applications. Microsoft provides the

Microsoft Foundation Classes, known as MFC.

This document provides a detailed technical comparison of the ObjectWindows 2.0 application framework
and Microsoft's MFC 2.5 library. This comparison will show how ObjectWindows more fully exploits the
powers of C++ to provide greater code reusability, more high-level objects, easier development and a more

robust set of classes.

The following areas are discussed in detail:

ANSI compliance
Message handling

Document/View model

Dialog box controls

GDI classes
Printer support
Resources
Containers

Streamabl e objects

Diagnostics and debugging
OLE 2.0 encapsulation

Overview

OWL 2.0 versus MFC 2.5
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Quick Summary: ObjectWindows 2.0 uses a high-level object-oriented approach that offers more reusable
objects and a more consistent, more robust framework.

The first version of ObjectWindows application framework was introduced in 1991 and a great number of
developers embraced the product as a better way to program C++ Windows applications. The
ObjectWindows approach was unique since it focused on providing high-level objects that dramatically
simplified Windows programming. ObjectWindows harnessed the power of C++ to eliminate many of the
tedious details of Windows programming. As aresult, Windows programming was opened up to
thousands of devel opers who wanted a more productive way to build Windows applications. At present,
there are over 300,000 ObjectWindows users, making it the most popular application framework for
Windows devel opment.

ObjectWindows 2.0 is Borland's next generation application framework, and is the result of a substantial
expansion of the vision that began with ObjectWindows 1.0. The four major design goals that are
reflected in the ObjectWindows architecture are:
- Makeit easy to develop professiona applications

Make it easy to migrate between 16 and 32 bit Windows

Take advantage of C++ power to increase programmer productivity

Provide a strong foundation for component architectures

ObjectWindows 2.0 expands the coverage of the Windows APl to provide high-level object-oriented
encapsulations for GDI graphics and printing as well as complete support for document/view architecture.
The "high-level” approach that ObjectWindows uses means that developers have aricher set of objects to
draw from including support for sophisticated user interface elements such as speedbars, status lines,
palettes and print preview.

ObjectWindows uses the full power of C++, including facilities such as multiple inheritance and
polymorphism to allow users to derive new classes easily and with few restrictions. Theresultisa
framework that is consistent in design and that hides many of the subtle complexities of programming for
Windows, such as automatic GDI object creation and disposal.

MFC, on the other hand, uses a simple hierarchy, rooted at the class CObject. The hierarchy isonly 4
classes deep, and makes little use of polymorphism — where a single interface is used over and over for
similar things — , making MFC harder to learn and use. Asaresult, MFC isinordinately complex, in
many cases providing little or no encapsulation of Windows details. And there are many issuesin MFC
which appear to be rather arbitrary, resulting in a somewhat inconsistent design depending on rigid data
layouts.

Because ObjectWindows is more abject oriented than MFC, it provides a stronger foundation for code
reusability and is easier to learn. ObjectWindow's underlying use of exception handling makesit afar
more robust framework suitable for every day and mission critical tasks. And, ObjectWindows provides a
smooth migration to cross platform development via ObjectWindows for AppWare.

The following sections provide a detailed technical comparison of OWL and MFC.

ANSI Compliance

Quick Summary: ObjectWindows is completely ANSI compatible and fully exploits standard C++
facilities including templates and exceptions to increase reusability and robustness. MFC has no support
for ANSI standard templates or exceptions.

ObjectWindows 2.0 leverages recent ANSI C++ additions. The main features are the use of template
based response tables, standardized exception handling, the new standard class string, and templates, as

OWL 2.0 versus MFC 2.5 Page 4



described in the following sections. Use of templates and exception handling provides unequaled type
safety and error handling capabilities.

ObjectWindows 1.0 made use of a C++ language extension -- called Dynamic Dispatch Virtual Tables
(DDVTSs) -- to bind Windows messages to C++ member functions. DDV Ts represented an elegant
solution to message binding, but were not portable to other ANSI-compliant C++ compilers. Borland has
dropped the use of DDVT functionsin favor of a new technique utilizing structures known as response
tables that are fully ANSI compliant. MFC uses a similar technique, based on what are called message
maps. See the section named Message Routing for a comparison of response tables with message maps.

Exception Handling

Quick Summary: Exception support in ObjectWindows is ANSI compliant and applied thoroughly and
consistently throughout to give a simple, robust exception mechanism to users. MFC's exception support
is clumsy, complex, non-standard and error-prone.

Exceptions allow programs to treat unusual or unexpected situations in a consistent and predictable
manner locally at the sight of the unexpected event. Programmers spend most of their time on the normal
case as they should. When a problem is detected at runtime, a function can throw an exception, which
resultsin anon-local jump to another function that has established a handler for the type of exception
thrown. Programs can throw exceptions which are bona fide C++ objects, which can then be caught by
value or reference. Catching by reference allows polymorphic handling for exceptions that are part of a
larger exception class hierarchy.

ANSI standard exception handling involves the introduction of three keywords into the C++ language:
try, throw and catch, each with their own syntax. A function that executes code that may fail encloses the
cade in atry block, like this:

try {
/1 do sonething

cat ch(xmsg& msg) {
/1 use the string in nsg to display an error nessage

}

Following the try block there are one or more catch blocks, each distinguishable by the exception type
handled. The try block can contain any valid C++ expressions. Exceptions can be thrown by functions
called within the try block, aswell asin the try block itself. To throw an exception, the keyword throw is
used like this:

/1 we ran out of disk space!
throw (xnsg("Disk Full!"));

The compiler locates the exception handler (if any) for the exception, and passes control to it, after
unwinding the stack and destructing local objects that went out of scope in the process.

Uncaught exceptions are handled automatically. C++ defines a number of standard exceptions. These,
and the standard OWL exceptions, are shown in the following figure:

OWL 2.0 versus MFC 2.5 Page 5



Xmsg
xerror

xalloc

TXOwI

— TXPrinter

— TXCompatibility
— TXValidator

— TXWindow

— TXGdi

— TXMenu

— TXlInvalidModule
— TXOutOfMemory

Figure 1 - The standard C++ and ObjectWindows 2.0 exceptions.

All the exceptions derived from TXOwl have default handlers in ObjectWindows, but applications can
provide their own handlers for special cases. The default handlers typically display an error message and
terminate the application. The handling of exceptions requires special intervention from the compiler,
because non-local jumps can be performed, causing the stack to be unwound. During the process of stack
cleanup, local objects whose stack is unwound must be destructed automatically, and the correct exception
handler must be located and control given to it. Local objects must be destructed in the reverse order of
construction, asis the case when local objects go out of scope normally.

MEC Exception Handling

Exception handling in MFC 2.5 is through the use of non-standard C style macros. MFC does not support
ANSI standard exception handling, and as aresult, it is limited, and awkward to use.

Although there are macros that use some of the same names as the ANSI keywords, their use is different.
For example the CATCH macro is used like this:

CATCH (CFi | eException, theException) {
if (theException->m cause == CFil eException::fil eNot Found)

}
END_CATCH

The CATCH macro takes two parameters. The first specifies a type, the second is a pointer to an object of
that type. This syntax has little in common with that of the standard catch keyword.

The MEC Exception Hierarchy

MFC defines a class hierarchy of exceptions as shown in the following figure:
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CObiject

]

CException

— CMemoryException

— CNotSupportedException
— CArchiveException

— CFileException

— COleException

— CResourceException

— CUserException
Figure 2 - The MFC exception class hierarchy.

The THROW macro is not used in user programs. To throw an exception, you must use one of the
following MFC functions:

voi d AFXAPI Af xThr owivenor yException();

voi d AFXAPI Af xThr owNot Support edException();

voi d AFXAPI Af xThr owAr chi veException(int cause);

voi d AFXAPI Af xThr owFi | eException(int cause, LONG | GsError = -1);
voi d AFXAPI Af xThr owResour ceException();

voi d AFXAPI Af xThr owUser Excepti on();

Using these macros makes it harder to deal with user defined exceptions. The THROW_LAST macro
must be used to re-throw an exception from inside CATCH blocks.

Problems with MFEC Exception Handling

Apart from the complexity imposed by MFC exception handling such as the confusion between macros
and standard ANSI keywords and the combined use of macros and function calls, there are several other
major problems with MFC exception handling.

1- You can't extend the MFC exception hierarchy by simply deriving your own class from class
CExcept i on. To throw an application-specific exception, you must throw a CUser Except i on, using
the MFC function Af xThr owUser Except i on() . Thereis no way to distinguish one user exception
from the other.

2- Exceptions thrown in class constructors will cause memory leaks because the matching destructor is
not automatically called. This completely precludes the throwing of exceptions inside constructors, a
common usage with ANSI C++ exception handling.

3- Local objects are destroyed, but not destructed during the process of stack unwinding. In other words,
after afunction ends, any local objects disappear, because the place they are stored on the stack goes
away. But the destructors for these local objects are not called. Thus, no clean up is executed. This
can result in memory leaks, bad pointersin lists, file handles that are not closed, and many other
critical and hard to detect problems.

4- The exception hierarchy is not consistent. For example, CAr chi veExcept i on isnot derived from
CFi | eExcept i on, even though CAr chi ve objects deal exclusively with CFi | e objects.

OWL 2.0 versus MFC 2.5 Page 7



5- Interface specifications for exceptions are not supported. The standard function unexpect ed() isnot
supported. According to the proposed ANSI C++ draft, a function can declare the types of exceptions
that it, or any functions called by it, can throw. If any other exception types are thrown, the function
unexpect ed() iscalled.

6- Too complex. Microsoft has attempted to support limited exception handling through a plethora of
macros and non-standard functions. The end result is confusing and non-portable.

Class string

Quick Summary: Borland supports the ANSI standard string class; Microsoft does not use this standard,
resulting in code which is non-portable and does not use ANSI exception handling.

The X3J16 ANSI committee approved the new standard class string, designed to support the most
common string operations, with automatic memory allocation and management. Class string has severa
overloaded operators, such as operator+=, operator== and operator=, to facilitate common string
operations.

MFC doesn't support the ANSI string class, using in its place a class called CString, which has less

functionality than string. One of the biggest differences between string and CString is that the former has
the ability to throw standard C++ exceptions, while the latter doesn't.

Templates

Quick Summary: Borland supports ANSI standard templates to allow easier code reuse without giving up
type safety. MFC doesn't use templates, resulting in code which is more error-prone and harder to re-
use.

The draft C++ standard calls for the support of parameterized types, known as templates. Both functions
and classes may be created using templates, allowing users to create specific function and class
implementations for a given series of data types. Containers are good examples of where template classes
are convenient. Using atemplate class, you can designate a generic container, such as alinked list, that
handles objects of some generic type T. The advantage of using templates is that the compiler creates a
complete typed class based on T, and guarantees type-safety, since it knows what types are actually being
handled.

MFC doesn't support templates, as proposed by the ANSI committee. Generic classes, such as containers,
deal with voi d* types, forcing you to use typecasting. The use of typecasts not only places the burden for
type identification on the user, but also opens the door to bugs, caused by incorrect type conversions. In
effect, by not using templates, you must give up the benefit of strong type checking.

Summary

Borland's ObjectWindows 2.0 takes full advantage of ANSI standard C++ features including exceptions,
templates and ANSI strings. These features make it easier to write code that is robust, reusable and
portable. Because MFC does not support these facilities it is significantly harder to write reusable code
and the resulting code is not only harder to use, it's non-portable.
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Message Handling

Quick Summary: Message handling in ObjectWindows is easier to write, more flexible, and safer than
MFC since it fully supports the use of multiple inheritance and is template based.

Windows programming poses special problems for C++ class hierarchies. Windows sends messagesto a
C callback function, where the message is decoded and processed in accordance with the message type.
C++ class libraries for Windows must be able to direct Windows messages to C++ member functions, and
provide a conversion of the generic WPARAM and LPARAM parameters into types that are message
dependent -- a process known as message cracking.

Response Tables

Quick Summary: Both ObjectWindows and MFC use a message dispatch table mechanism to map
Windows messages to the correct C++ member function. ObjectWindows uses a C++ standard approach
that is clean and simple based on C++ templates. MFC's approach is non-standard and awkward and
non type-safe. MFC is further limited to single inheritance.

ObjectWindows 2.0 handles Windows messages through entities known as response tables. These tables
provide a connection between a Windows message and a C++ member function. ObjectWindows 1.0
accomplished this message mapping using virtual dispatch tables (DDVTs) and functions. Although the
technique was elegant, it used a proprietary C++ language extension and was not portable. The new
response tables are fully portable to ANSI-compliant C++ compilers, and provide additional flexibility.
To use response tables with awindow, you must declare the table in the window's header file, and define
the table in the source file. Here is how aresponse table is declared in a sample window class:

class TWW ndow : public TFraneW ndow {
publi c:
...
voi d EvTi mer (Ul NT);
voi d CmAbout ();
DECLARE_RESPONSE_TABLE( TMyW ndow) ;

b

The definition of the response table is put in the source file, and connects Windows messages to member
functions of class TMyW ndow. The definition would look like this:

DEFI NE_RESPONSE_TABLEL( TMyW ndow, TFr ameW ndow)
EV_WM TI MER,
EV_COMMAND( CM_ABOUT, CmAbout ),
END_RESPONSE_TABLE;

ObjectWindows 2.0 supports all the type of messages that can occur in Windows, i.e. Windows messages
like WM_PAINT, user commands sent through WM_COMMAND messages, notification messages, etc.
Standard Windows messages are mapped automatically to ObjectWindows member functions, so you don't
have to specify their name on the response table. For example, the WM_TIMER message uses the
EV_WM_TIMER macro to connect the message with the EvTi mer () member function. For user
commands, you must specify the member function name, using the EV_COMMAND macro.

MFC 2.5 uses an approach that is similar to ObjectWindows, but calls its message dispatching tables
message maps instead of response tables. Different macros are involved, but the effect is the same. The
code fragment below shows how the class CMy W ndow would be implemented under MFC 2.5.

class CMWW ndow : public CFraneWhd {
publi c:
...
voi d OnTi mer (Ul NT) ;
voi d OnAbout ();
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DECLARE_MESSAGE_MAP( )
}

BEG N_MESSAGE_MAP( CMyW ndow, CFr ameWid)
ON VW TI MER()
ON_COVMVAND( CM ABOUT, OnAbout )
END_MESSAGE_MAP()

M essage maps use an awkward syntax. Their declaration resembles a member function declaration, but
has no semicolon at the end. Their definition resembles a struct declaration somewhat, but the individual
map entries have no comma between them and the END_MESSAGE_MAP macro has no trailing semi-
colon. Borland implemented response table so that their syntax is more in line with C++. The declaration
DECLARE_RESPONSE TABLE has a semicolon at the end. The definition
DEFINE_RESPONSE_TABLE uses commas to separate the table entries, and the table ends with a semi-
colon. There is another interesting point about message maps. notice how the
DECLARE_MESSAGE_MAP macro doesn't take any parameters. MFC relies on an undocumented non-
standard compiler extension to avoid having to know the name of the class being dealt with in a message

map.

But apart from esthetics, the most limiting factor of message maps is that they don't support multiple
inheritance. If you have a class that is derived from multiple base classes, you can only reference one of
the base classes in the BEGIN_MESSAGE_MAP macro. The base classes you leave out will not be used
during MFC's message dispatching, unless you add code of your own.

In ObjectWindows, response tables fully support multiple inheritance, thereby giving programmers greater
flexibility in designing their applications.

Command Enabling

Quick Summary: ObjectWindows and MFC both have mechanisms to allow the response tables to control
menu and toolbar items as focus changes.

The ObjectWindows response tables function in away similar to the MFC message maps. Where
ObjectWindows and MFC differ isin the way these tables are used by the application frameworks code.
ObjectWindows has code to automatically enable or disable menu and toolbar items based on the contents
of the response table of the active window. When the focus moves to a new window, ObjectWindows
checks the response tables of the windows that are in the view chain. For each item on the menu and
toolbars, ObjectWindows checks the response tables to see whether a handler is defined. If so, theitem is
painted normally, otherwise the item is grayed out and disabled. No code is necessary from the
application.

MFC handles things in a similar fashion. For each item on the menu and toolbar, MFC checks the
message maps in the view chain, looking for either a handler or an ON_UPDATE_COMMAND_UI entry
that takes the item's ID as a parameter. If an ON_UPDATE_COMMAND_UI entry isfound, MFC calls
the member function bound to it, passing it a CCndUI * parameter. The function can then use the
argument to enable or disable the menu or toolbar item. If no ON_UPDATE_COMMAND_UI entry is
found, MFC enables a menu item if there is handler for it, otherwise it grays the menu item out. A short
example may be helpful. Assume your window has a menu item called Edit | Select All, with the ID

| DM_SELECTALL. By creating the following entry in the window's message map:

BEG N_MESSAGE_MAP ( CMyW ndow, CFr ameWid)
ON_UPDATE_COMMAND Ul (| DM _SELECTALL, = OnUpdat eSel ect Al 1)
ON_COVMAND (| DM SELECTALL, OnSel ectAll)

END_MESSAGE_MAP ()
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The member function OnUpdat eSel ect Al | () would be called when CMyW ndow became the active
window. The CCndUI * parameter will point at the menu or toolbar entity the MFC wants to get the status
of. If CWyW ndow wants to disable the Edit | Select All menu command, the code for

OnUpdat eSel ect Al | () might look like this:

af x_nmsg voi d CMyW ndow: : OnUpdat eSel ect Al | (CCndUI * pCndUl )

pCrdUl - >Enabl e( FALSE) ;

ObjectWindows has a feature similar to let programs selectively enable or disable menu/toolbar entries.
The feature is based on EV_COMMAND_ENABLE() entries in the window's response table. Before
displaying a Window, ObjectWindows checks the response tables for the windows in the view chain for
EV_COMMAND_ENABLE() entries that are mapped to menu and toolbar I1Ds. If it finds any, it calls the
bound handler functions, passing to them a TConmandEnabl er & parameter. Here is how the response
table might be defined for class TMyW ndow:

DEFI NE_RESPONSE_TABLEL( TMyW ndow, TFr ameW ndow)
EV_COMMAND( | DM SELECTALL, Cnsel ectAll),
EV_COMMAND_ENABLE( | DM SELECTALL, CnEnabl eSel ect Al l),

END_RESPONSE_TABLE;

The code for CnEnabl eSel ect Al | () might look like this:

voi d TMyW ndow: : CrEnabl eSel ect Al | ( TCommandEnabl er & ConmandEnabl er)

CommandEnabl er. Enabl e(... anything to select...)

}

The TCommandEnabl er & parameter references the menu or toolbar item that ObjectWindows isinquiring
about.

Summary

Both ObjectWindows and MFC fully support message handling . However, only ObjectWindows gives
developers complete flexibility in allowing the use of multiple inheritance. Thisisimportant for
sophisticated applications which may have multiple command sets enabled at different times.

The Document/View model

Quick Summary: ObjectWindows makes it easier to create applications based on the document/view
model by using standard ANSI templates. This also eliminates common errors that can happen using
MFC's approach.

A new feature added in ObjectWindows 2.0 is the Document / View model, which provides greater power
and flexibility. In the document/view model, the management of a window's data is treated as a separate
task from the visual presentation of the data. MFC 2.5 also supports the Document/View model, as
discussed below.

The ObjectWindows Approach

Quick Summary: Separating the data from its presentation is an important abstraction concept. It allows
multiple views on the same data. ObjectWindows does not require that the view object be a window and
viewers can be DLLs.

In ObjectWindows 2.0, objects derived from TDocunent are used to manipulate a window's data, and a
class derived from TVi ew displays the data on the screen. One immediate benefit of the separation of
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documents from views is that you can create multiple viewers for the same data. For example, you could
have viewers that display document data in different formats. Y ou might have two viewers for TIF (tagged
image format) files. One could show the files in text format, the other could display the file images as
bitmaps.

An important difference between CVi ewand TVi ewisthat while CVi ewis derived from CWd, and is
thus awindow, TVi ewis not derived from TW ndow. TVi ewisinstead derived from TEvent Handl er, sO
it can be used to represent non-window items, such as OLE links.

Another difference is that ObjectWindows supports viewers that are linked both statically and
dynamically. With DLL viewers, you can add new viewers to an application without adding any additional
code. ObjectWindows simplifies the use of viewers and documents with drag and drop. For applications
created with AppExpert, you can add a new viewer by simply dragging and dropping aviewer DLL into
the application, with out even recompiling the code. The example program STEP12 — that ships with
Borland C++ 4.0 — provides an example of how to do this.

Document objects are associated with View objects. The association is created through a template class,
called by the document template, and you can create multiple instances of these templates. Each instance
can specify details such as the default directory to search for the document files and what default file
suffix to use with the documents. Here is how a document template is declared and defined:

DEFI NE_DOC_TEMPLATE_CLASS( THexDocunment, THexVi ew, THexTenpl ate);
THexTenpl ate MyTenpl ate("Hex File Viewer", "*.*" "C\\",
*. hex", dtAutoDelete);

The macro DEFINE_DOC _TEMPLATE_CLASS declares the document template class THex Tenpl at e,
and tells it to associate the THexDocument class with the THexVi ew class. The next line instantiates an
object of type THexTenpl at e, called My Tenpl at e. This document template object is passed a number of
parameters. The first is a string description, which ObjectWindows displays in a floating popup menu
when the File | New command is selected. The second is afilter used to display filesin the File | Open
dialog box managed automatically by ObjectWindows. The third parameter is the default directory of the
document files, the fourth is the default extension to add to file names, and the last parameter is aflag
telling ObjectWindows how to handle views and documents. The dt Aut oDel et e flag tells
ObjectWindows to delete a document object when its last associated view is closed.

All the document template instances in your program are handled by a document manager object, attached
to the application object. With ObjectWindows, you can create two kinds of applications:

1- Simple applications, in which each window handles its data and its presentation.
2- Document/View applications, which use documents, views and template classes.

The derived class is responsible for creating the manager in the |l ni t Mai nW ndow() member function,
as shown in the following code fragment.

voi d TMyApp: : I ni t Mai nW ndow()
{

DocManager = new TDocManager (dm\VDI ) ;

Y ou tell the manager whether you want an MDI or SDI application, and from that moment on all the
details are handled automatically for you, eliminating any possibility of errors.

The MFC Approach

Quick Summary: MFC is much more rigid and limited than ObjectWindows due to its lack of template use
and because application objects must manage associations themselves.
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Although MFC 2.5 supports the document/view model, its implementation is different in a number of
areas. Y ou must create document classes derived from CDocunent , and view classes derived from CVi ew,
but that's where the similarity ends. Rather than use template classes to manage views and documents,
MFC uses two classes: CSi ngl eDocTenpl at e and CMul t i DocTenpl at e. These classes do not use C++
templates, despite what their names suggest. There is no stand-alone document manager in MFC. The
application object itself manages the document/view associations. Y ou add associations using the member
function CAppl i cat i on: : AddDocTenpl at e() , which must be called in
CApplication::Initlnstance(), likethis:

BOOL CMyApp:: I nitlnstance()
1.,

AddDocTenpl at e(new CMul ti DocTenpl at e( | DR_MYFRANME,
RUNTI ME_CLASS( CHexDocurent ),
RUNTI ME_CLASS( CHexFr ane) ,
RUNTI ME_CLASS( CHexVi ew)) );
...

}

The comparable ObjectWindows code is much simpler:

THexTenpl ate MyTenpl ate("Hex File Viewer", "*.*" "C\\",
*. hex", dtAutoDelete);

The MFC code allows you to accidentally add both SDI and M DI document/view associations to the same
application. In ObjectWindows, you make the SDI/MDI decision only once, when the document manager
is created. After that, the system knows what kind of structure it is working with.

The first parameter passed to CMul t i DocTenpl at e isthe ID of the menu to associate with class
CHexVi ew. ObjectWindows has built-in support for menus, making it unnecessary for you to have to pass
this information to the document manager. See the section entitled Menus for further information.

The remaining parameters passed to CMul t i Doc Tenpl at e use the macro RUNTIME_CLASS, which

essentially extracts fragments of classes for subsequent use. All of this unnecessary overhead could have
been avoided through support for standard C++ templates.

Summary

Although both ObjectWindows and MFC support the document/view model, the ObjectWindows support
iseasier to use and less error-prone.

Special Window Types

Quick Summary: ObjectWindows includes a number of special window types that facilitate the design of
Windows applications. MFC has no comparable support for layout windows, and its support for
toolbars, status lines and palettes is significantly more difficult to use. By having a richer set of classes,
and more built-in functionality, ObjectWindows reduces the amount of code necessary to create modern
user-interfaces.

Windows applications today use a number of embellishments that have almost become standard features.
Most of these features are supported through special windows that make programs easier to use and
understand. Among the most common of these windows are toolbars, status bars and pal ettes.
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ObjectWindows 2.0 provides full support for all of these windows, while MFC provides limited support.
The following sections will discuss the various window types in more detail.

Layout Windows

Quick Summary: Constraint driven windows are important for configurability and flexibility because their
size and shape are completely driven by a set of constraints that allow them to adapt as the controlling
parameters change. ObjectWindows provides this through powerful Layout Windows while MFC has no
comparable capability. Layout windows are particularly important for international applications.

Status bars, toolbars and pal ettes share common features: they all are positioned in a certain way with
respect to their parents. The ability to position one window based on some attribute of the parent window
isuseful in many cases. Consider awindow that displays a clock in its lower right corner. If the clock
must occupy only a small proportion of the parent window's client area, then it must be able to compute
not only its position, but also its size based on the parent's size. ObjectWindows 2.0 has a new class called
TLayout W ndow that allows you to attach positioning and sizing constraints to a window . These
constraints are handled internally as a set of linear equations, which ObjectWindows solves to determine
how to display a window.

Suppose you have awindow in which two child windows need to be positioned in a constrained way. One
window needs to be positioned at the lower right of the parent window, and have a size that is a certain
fraction of the parent's size. The other window might need to be positioned right next to the first child
window. The following code shows how all this could be accomplished with ObjectWindows.

#i ncl ude <ow \framew n. h>
#i ncl ude <ow \ applicat. h>
#i ncl ude <ow \ Il ayoutwi . h>
#i ncl ude <ow \ col or. h>

cl ass TCol or Wndow : public TW ndow {
publi c:
TCol or W ndow TW ndow* parent, TCol or col or)
TW ndow par ent , {
Set BkgndCol or (col or);
Attr.Style = W5_CHI LD | W5_BORDER | WS_VI SI BLE;

}

class TW/W ndow. public TLayout W ndow {
protected:
TW ndow* wi;
TW ndow* w2;
voi d Set upW ndow() ;
publi c:
TMyW ndow( TW ndow* parent)
TLayout W ndow parent, 0) {
Attr.Style | = W5_BORDER,
wl = new TCol or Wndow(this, TCol or::LtRed);
w2 = new TCol or Wndow(this, TCol or::LtCyan);
}
H

voi d TMyW ndow: : Set upW ndow()

{
TLayout W ndow: : Set upW ndow() ;

TLayout Metrics netrics;

/1 layout constraints for right w ndow

metrics. X. Set (I mLeft, |InmPercentOf, |nParent, |nRight, 60);
metrics. Y. Set (|l mlop, | mPercentCf, |InmParent, I nBottom 60);
metrics. Wdth. Set (I mRi ght, | mPercentOf, | mParent, |nRight, 95);
metrics. Hei ght. Set (I rBottom | nPercentOf, |nParent, | nmBottom 95);
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Set Chi | dLayout Metrics(*wl, netrics);

/1 layout constraints for left w ndow
metrics. X. Set (I nRi ght, | nSameAs, wi, |nlLeft);
metrics. Y. Set (| mlop, | nmSaneAs, wl, |niop);
metrics. Wdt h. Absol ut e(100) ;

metrics. Hei ght. Absol ut e(20);

Set Chi | dLayout Metrics(*w2, netrics);

Layout () ;
}

class TLayout App : public TApplication {

publi c:
voi d I nitMinWndow() {
Mai nW ndow = new TFrameW ndow( 0, "Using Layout W ndows",
new TWW ndow(0) );

}
b
int OM Main(int, char**)
{
return TLayout App(). Run();
}

Listing 1 - A short example using TLayout W ndow.

The codein listing 1 produces a window that looks like this:

Figure 3 - The constrained child windows produced by the code in Listing 1.

The child window on the right of figure 3 is constrained with the code:

metrics. X. Set (I mLeft, |InPercentOf, |nParent, |nRight, 60);
metrics. Y. Set (|l mlop, | mPercentCf, | nmParent, I nBottom 60);
metrics. Wdth. Set (I nRi ght, | mPercentOf, | mParent, |nRight, 95);
metrics. Hei ght. Set (I rBottom | nPercentOf, |nParent, | nmBottom 95);

so its width and height are 35% of the parent window's width and height. The second child window is
positioned to the immediate left of the first window, and is constrained to have a width of 100 pixels and a
height of 20 pixels. The window is constrained using the code:

metrics. X. Set (I nRi ght, | nBameAs, wil, |nlLeft);
metrics. Y. Set (| mlop, | nmSaneAs, wl, | niop);
metrics. Wdt h. Absol ut e(100) ;

metrics. Hei ght. Absol ut e(20);
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where the X and Y constraints use the first child window as the reference window. Because only the first
child window's size is related to the parent window's, resizing the parent window causes the first child to
be resized, but not the second one.

Layout windows allow you to specify different combinations of position and size constraints. For example
you can make the height of a window a function of the width, or vice versa, or the height/width or the
window afunction of a parameter of the parent window. Class TLayout W ndow s a base class used for
the status bars, toolbars and tool boxes used in ObjectWindows.

MFC has no equivalent classto TLayout W ndow. Asaresult, developers must code from scratch the
logic to reposition child windows, toolbars or palettes manually.

Layout windows are particularly important for international applications, because they allow dynamic
resizing of dialogs and windows during translation of user interfaces.

Toolbars

Quick Summary: ObjectWindows provides truly object-oriented toolbar classes. MFC does not use an
object-based approach — it just uses bitmaps. This makes it very hard to provide programmatic control
over toolbars and means ObjectWindows allows a much more configurable toolbar-based application.

ObjectWindows 2.0 has a built-in class to support toolbars. The classis called TCont r ol Bar , is derived
from TLayout W ndow, and displaysitself right under the menu window's menu bar. MFC has a class
called CTool Bar that also displays atoolbar under the menu bar, but the similarity ends there. Toolbars
are designed to hold buttons. The buttons in ObjectWindow's TCont r ol Bar are derived from the
ObjectWindows class TGadget , a class that supports most of the functionality needed by toolbar buttons.
ObjectWindows gives you full programmeatic control over the placement, sizing, and functions of toolbar
buttons. To create a toolbar, you only need afew lines of code. Consider the sample toolbar shown in
figure 4.

L | e | e B

Figure 4 - A sample toolbar created with ObjectWindows.

The code required to create this toolbar is the following:

TControl Bar* cb = new TControl Bar (parent, direction);

cb->l nsert (*new TButtonGadget (CM_FI LENEW CM FI LENEW) ;
cb->l nsert (*new TButtonGadget (CM_FI LEOPEN, CM FI LECPEN));
cb->l nsert (*new TButtonGadget (CM_FI LESAVE, CM FI LESAVE) ) ;
cb->l nsert (*new TSepar at or Gadget (6) ) ;

cb->l nsert (*new TButtonGadget (CM _EDI TCUT, CM EDI TCUT));
cb->l nsert (*new TButtonGadget (CM _EDI TCOPY, CM EDI TCOPY));
cb->l nsert (*new TButtonGadget (CM _EDI TPASTE, CM EDI TPASTE)) ;

Y ou can control the spacing and positioning of toolbar buttons at runtime. Toolbars and toolbar buttons
are handled the same way dialog boxes and child controls are, from the programmer’s perspective.
ObjectWindows automatically disables buttons for which there is no handler in the response tables along
the view chain.

In contrast, MFC doesn't use objects at all in itstoolbars -- all you specify is a series of bitmaps. MFC
handles the individual buttons by itself, making it very difficult for you to customize a standard behavior.
Y ou have no programmatic control over the positioning and spacing of the items on the toolbar. To make
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changes, you must develop different sets of toolbar bitmaps, and switch between them. Consider the
toolbar shown in figure 5.

EFIEEER

Figure 5 - A toolbar created with MFC.

To create such atoolbar, you would first declare a data CTool Bar data member in the main window class,
like this:

class CMai nFrane : public CFramewWd
{
...
protected:
CTool Bar m wndTool Bar;
...

3

Then would create a CTool Bar window inside the OnCr eat e() member function of the main window,
like this:

i nt CMai nFrane: : OnCr eat e( LPCREATESTRUCT | pCreat eStruct)

1.

m wndTool Bar. Creat e(this);

m wndTool Bar. LoadBi t map(| D_TOOLBAR) ;
1.

}

To connect the bitmaps of the toolbar buttons with command 1Ds, MFC requires you to create an array of
ID values. The order of the array must correspond exactly to the order of the bitmaps in the resource file.
Hereis how the ID array might look for the toolbar in figure 5:

static U NT BASED CODE buttons[] =
{
D_EDI T_NEW CHECK,
EDI T_COWM T_CHECK,
SEPARATOR,
PREV_CHECK,

SEPARATOR,
FI LE_PRI NT,
A

|
|
|
|
|
|
|
| PP_ABQUT,

N S D
<
¥
Q
m
Q

}

It isinteresting to see how ObjectWindows and MFC compare when it comes to making changes to
toolbars. For example, by default MFC creates a toolbar to handle button represented by bitmaps 16 pixels
wide and 15 pixels high. If you want larger buttons, you can't just paint bigger buttons with AppStudio
and expect MFC to resize the toolbar. Instead you need to call the function CTool Bar : : Set Si zes(),
passing to it the size of the toolbar buttons and the size of the bitmap images in each button. Y ou would
use code like this:

SI ZE buttonSi ze = {24, 24};
S| ZE i mageSi ze = {18, 18};
m wndTool Bar. Set Si zes(buttonSi ze, imageSi ze);

Y ou have to be careful that the button sizeis 6 pixels larger than the image size in both width and height.
Otherwise, MFC will not display the buttons correctly.
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Using ObjectWindows, al you need to do is draw bigger bitmaps for the toolbar images. ObjectWindows
is smart enough to figure out that it needs to draw bigger buttons and a bigger toolbar without any need to
write code.

Status Bars

Quick Summary: ObjectWindows provides a very object-oriented status bar class that results in a simpler
yet much more customizable status bar in applications. MFC uses a limited and rigid C-based approach.

Both ObjectWindows and MFC have classes to support status bars. The main difference between the
classesistheir design. ObjectWindows uses an object-oriented approach to simplify toolbar handling
without limiting its ability to be customized. MFC uses atraditional C approach which requires calling
functions with alimited set of pre-defined arguments. ObjectWindows uses the class TSt at usBar , MFC
the class CSt at usBar . Both support automatic keyboard tracking for the toggle keys such as the CAPS
lock key, the NUM lock key, the insert key, etc.

Consider how indicators are inserted into a status bar. Indicators are fields that show the status of atoggle
key, such asthe CAPS lock key.

ObjectWindows uses an object-oriented approach. Class TSt at usBar has options that allow you to enable
the indicator fields you want, and also to control where the status bar is displayed in its parent window.
The following code shows how a status bar is typically created:

voi d TMyApp: : I nitMai nW ndow()
Frame = new TDecor at edMDI Frame(...);

TStatusBar* sb = new TStatusBar (0, TGadget:: Recessed,
TSt at usBar:: CapsLock | TStatusBar::NumLock | TStatusBar::Overtype);
Frame- >l nsert (*sbh, TDecoratedFrane:: Bottomn);

}

In MFC, you pass an array of valuesto the Cr eat e() member function of CSt at usBar , so you would
create a status bar like this:

i nt CMai nFrane: : OnCr eat e( LPCREATESTRUCT | pcs)

if (CFraneWhd:: OnCreate(l pcs) == -1)
return -1;

CSt at usBar nySt at usBar ;
if (!nyStatusBar.Create(this) ) return;
if (!nyStatusBar. Setlndicators(indicators, sizeof(indicators)/sizeof (U NT)))
return;
}

MFC status bars are relatively inflexible, because they only support features for which there is an option
bit. ObjectWindows builds status bars using objects (derived from TGadget ), so you can add any
functionality you want by deriving a new class from TGadget and inserting it into the status bar. For
example, say you wanted to put an edit control on the status bar, as shown in figure 6.
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MyText

Figure 6 - A edit on an ObjectWindows status bar.

ObjectWindows has a class called TCont r ol Gadget , derived from TGadget , that allows you to associate
agadget control to any window you want. Using TCont r ol Gadget , an edit control could be inserted into
a status bar using the code:

TStatusBar* sb = new TSt atusBar (0, TGadget:: Recessed);

const int | D SEARCHTEXT = 100;

char buffer [80];

TEdi t* searchText = new TEdit (sb, | D _SEARCHTEXT, buffer, 0, 0, 60, 20, 80);
sb->l nsert (*new TControl Gadget (*searchText) );

There are a number of TSt at usBar member functions you can use to determine the exact positioning of
controls. You can insert controls on the left or right of another control, or you can insert a control at a
specific absolute position. TSt at usBar also has functions to make it shrink to the height of the largest
control, and status bar controls can be tailored with specific window styles (e.g. borders, colors, etc.).

Tool Palettes

Quick Summary: ObjectWindows uses objects of small size built up into a class hierarchy supporting tool
palettes that allows features to be changed with minimal code changes. MFC, on the other hand, exposes
a very complex and error-prone approach to tool palettes.

Tool palettes are small moveable windows that contain bitmaps of "tools". Such palettes are used in paint
programs, desktop publishing programs, etc. ObjectWindows and MFC both support Tool Palettes, but
under different names.

ObjectWindows tool palettes are built using a number of different classes. The individual buttons are
derived from class TBut t onGadget . The buttons are coordinated by the parent window class TTool Box.
The frame of the tool palette is built using class TFI oat i ngFr ane. Because of the breakdown into small
classes, you can change any tool palette feature with minimal code. Here is how atypical ObjectWindows
tool palette is created:

voi d TMyApp: : I nitMai nW ndow()
{

TW ndow& client = *new TW ndow(...);
TDecor at edFrame* frame = new TDecor at edFrame(0, Name, client);
Set Mai nW ndow( f r ane) ;

TTool Box* tb = new TTool Box(O0);
t b- >l nsert (*new TButtonGadget (CM TOOL+0, CM TOOL+O0,

TBut t onGadget : : Excl usi ve, TRUE, TButtonGadget:: Down));
tb->lI nsert (*new TButtonGadget (CM TOOL+1, CM TOOL+1,

TBut t onGadget : : Excl usi ve, TRUE));
tb->lI nsert (*new TButtonGadget (CM TOOL+2, CM TOOL+2,

TBut t onGadget : : Excl usi ve, TRUE));

/1 insert additional buttons
...

new TFl oati ngFrane(&client, "", th, TRUE,
TFl oat i ngFr ane: : Def aul t Capti onHei ght, TRUE);
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Since the buttons on the tool palette are full-blown C++ objects, they can support any functionality you
want. MFC uses a different approach, similar to its status bar implementation. MFC has a class called
CTool Bar , from which you derive a class to support atool palette. Y ou need the derived class, because
CTool Bar doesn't have aframe around its window. Tool palettes typically have a frame and caption,
allowing the user to move the window around on the screen. Class CTool Bar's Cr eat e() member
function takes an array of bitmap IDs. When the user clicks the tool palette, the owner window receives a
command with the bitmap ID. Here is how you create atool palettein MFC:

class CPaletteBar : public CToolBar {...};
class CWWhd : public CFrameWd

protected:
CPal ett eBar m wndTool Pal ette;
1.

b

int CWWhd: : OnCr eat e( LPCREATESTRUCT | pcs)
{

static U NT BASED CODE pal ette[] =

| D_TOOLL,
| D_TOOL2,
.
}

if (CFraneWhd:: OnCreate(lpcs) == -1)
return -1;

if (!mwndTool Pal ette. Create(this, nLeft, nTop) ||
I'm wndTool Pal ette. LoadBi t map(| DB_PALETTE) | |
I'm wndTool Pal ette. Set Buttons(pal ette,
si zeof (pal ette)/sizeof (UNT), 3) )
return -1;
return O;

}

IDB_PALETTE isthe resource ID of abitmap which actually contains an array of bitmaps. The array

pal et t e must contain IDs that appear in the same order as the bitmaps in the resource IDB_PALETTE.
Rather than implementing individual classes, then combining them to make atool palette, with MFC you
have to draw a series of bitmaps, create a parallel array of bitmap I1Ds, derive a new class, write al the
code to draw borders, captions, ... pass arrays around, call Create member functions... That's an awful lot
of work to accomplish what should be a standard feature. The possibility of errors and bugsis high. Using
ObjectWindows, the codeis trivial.

Summary

ObjectWindows was designed from the outset to allow developersto create sophisticated user interfaces
with automatic resizing of child windows, toolbars, palettes and status lines. The objects that support
these user-interface elements were created to allow easy use, without limiting the types of items that could
be displayed. MFC, on the other hand, has no support for automatic resizing of child windows and it's
other objects are limited in how they can be customized.

Dialog Box Controls

Quick Summary: ObjectWindows treats dialog boxes and child controls just as any other object. In
MFC, use of these objects requires additional overhead through the use of "helper™ functions.
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C++ programmers expect to be able to handle a dialog box's child controls in an object-oriented manner.
ObjectWindows supports this style of programming directly. All you have to do is create an interface
object for each item you wish to manipulate on a dialog box. Assume you use Resource Workshop to
create the dialog box with a static text field. To create a C++ interface object for the field, the constructor
of the dialog box would have the statement:

textField = new TStatic(this, |DC TEXT, 10);

where the data member t ext Fi el d isdeclared TSt at i ¢*. Once the interface object is created, it can be
used as a C++ replacement for the static text windows element. To set its text you would use the code:

text Fi el d->Set Text ("Hel 1 0");
ObjectWindows allows you to handle dialog box controls exactly the same way as other C++ objects.

With MFC it isadifferent story. In MFC you don't create C++ objects for items that are part of a dialog
box resource. Instead you let the Window dialog box manager construct the dialog box, then, when you
need to access the control, you must have an inline helper function to retrieve a Cwhd pointer, which you
must then typecast into an appropriate object. To set atext field in an MFC dialog box, you would first
need to have the helper member function shown below:

class CWbDialog : public CDi al og

L

publi c:
1.,
CStatic& Text() {return *(CStatic*)GetD glten(|IDC TEXT); }

1.,

H

Y ou would think that you could call Get DI gl t en() at dialog box creation time, inside

Onl ni tDi al og(. . .), and store the returned pointer in a data member. This won't work, because the
pointer returned by Get DI gl t en() is subject to change at runtime. Using typecasting to return an object
of the correct type is unsafe and totally violates the idea of object-oriented programming. If you use the
wrong control 1D value, you will probably get a pointer to the wrong type of control, with unpredictable
Cconseguences.

To set the text of the CSt at i ¢ object, you must use the helper function to get areference to an MFC
interface object, then use the object like this:

Text (). Set W ndowText ("Hel 1 0");

VBX Controls

Quick Summary: ObjectWindows takes a very consistent approach to controls — VBX or otherwise. MFC
requires special VBX handling. In addition, MFC provides no drag-and-drop support for VBX controls.

VBX controls are Windows custom controls, developed primarily for Visual Basic. VBX controls are
available from a wide number of vendors, and differ from traditional controlsin the number of properties
and attributes that are under user control. Both ObjectWindows and MFC provide support for VBX 1.0
controls, but differ in the manner and extent of their support.

Under ObjectWindows, VBX controls are handled the same as standard ObjectWindows controls; you add
them to adialog box using Resource Workshop and then add C++ code to create an interface object for
them. VBX controls send special notification messages to their parent. ObjectWindows handles these
through the class TVbxEvent Handl er . Dialog boxes that incorporate VBX controls need to be multiply
derived from the base class TVbxEvent Handl er, and no additional logic is required. Assume you want
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to include a spreadsheet VBX control in the resource file for the dialog class TM/Di al og. The class would
be declared like this:

class TWDi al og: public TD al og, public TVbxEvent Handl er {
protected:

TVBXSpr eadsheet * spreadsheet;
publi c:

...
}

where the class TVBXSpr eadsheet isassumed to be the name of the VBX control class. Handling the
control is not any different from handling ObjectWindows controls. To create an interface object for a
VBX control, you simply create an object of the correct type. For TVBXSpr eadsheet , you would do
something like thisin the constructor for TMyDi al og:

spreadsheet = new TVBXSpreadsheet (this, |D_SPREADSHEET) ;

Then you could manipulate the control through its member functions. VBX controls are designed for use
with Visual Basic, and therefore lack the member functions that other controls often have, such as

Set Text (), Get Sel I ndex(), etc. With VBX controls, there are standard interface functions to get and
set the control's various properties. Each control has its own set of properties, so each control is different.
Assuming the TVBXSpr eadsheet control has a property of type Nunber Of Col unms, you might set this
property with the ObjectWindows code:

spr eadsheet - >Set Pr op( " Nunmber & Col ums", 5);

To read a control's property, you similarly use the Get Pr op() function, like this:

int columms;
spr eadsheet - >Get Prop( " Nunmber O Col uims", col ums);

VBX notification messages are handled by ObjectWindows. Y ou associate a particular notification
message with an ObjectWindows handler using response tables. The response table for TM/Di al og
might look like this:

DEFI NE_RESPONSE_TABLE2( TMyDi al og, TDi al og, TVbxEvent Handl er)
EV_VBXEVENTNAME( | D_SPREADSHEET, " Lost Focus", EvLost Focus),
EV_VBXEVENTNAME( | D_SPREADSHEET, " Gai nedFocus", EvGai nedFocus),

END_RESPONSE_TABLE;

The response table has EV_VBXEVENTNAME entries to bind VBX notification messages to
ObjectWindows handlers. The member function TMy/Di al og: : EvLost Focus() would be called when
the VBX control with ID ID_SPREADSHEET sent the notification message "L ostFocus'. The function
EvLost Focus() would be called by ObjectWindows with a parameter pointing to a struct containing
information about the VBX event and the control that send it.

Both ObjectWindows and Resource Workshop support VBX drag and drop controls. Inspecting a control's
properties, you will see entries like Dr agl con and Dr aghbde (if the control supports drag and drop). In
MFC, drag and drop properties are not supported at al for VBX controls. Using AppStudio, the properties
don't even show up in the properties dialog box.

Under MFC, VBX controls are supported in a different manner. For a dialog box to use VBX controls, its
class must declare data membersto point at each control. Thisis similar to ObjectWindows. The problem
isthat regular controls and non-VBX controls are not allowed to have pointers to them in the class
declaration. So there are different initial rules for VBX and non-VBX controls. VBX notification
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messages are bound to member functions using message maps, as in ObjectWindows, but with an extra
level of complexity. A class CMyDi al og using VBX controls that sent "L ostFocus' and " GainedFocus®
notification messages to the parent would be declared like this:

class CWbDialog : public CDi al og

publi c:
...
/1 {{ AFX_DATA(CW/Di al og)
CVvBCont rol * m spreadsheet ;
/1}} AFX_DATA
...

protected:

...
/'l Generated nessage map functions
/1 {{ AFX_MSG(CW/Di al og)
af x_msg void OnLost Focus(U NT, int, CWd*, LPVAD);
af x_nmsg void OnGai nedFocus(UI NT, int, Cwd*, LPVAD);
/1}} AFX_MSG
DECLARE_MESSAGE_MAP()

b

The data member m spr eadsheet would be used to access the VBX control. The message map would
need to look like this:

BEG N_MESSAGE_MAP( CWDi al og, CDi al og)
/1 {{ AFX_MSG_MAP( CMyDi al 0g)
ON_VBXEVENT( VBN_LOSTFOCUS, | D_SPREADSHEET, OnLost Focus)
ON_VBXEVENT( VBN_GAI NEDFOCUS, | D_SPREADSHEET, OnGai nedFocus)
/1}} AFX_MSG_MAP
END_MESSAGE_MAP()

But as you can see, there is no mention of the original VBX properties "LostFocus' and "GainedFocus’,
which are the actual messages sent by the control. Instead, you must go through a process of registering
VBX events with a VBX registration map, and obtain integer values like VBN_LOSTFOCUS and
VBN_GAINEDFOCUS to use in the message map. For class CMyDi al og, the VBX registration map
would look like this:

/1 {{ AFX_VBX_REG STER_MAP()

U NT NEAR VBN_LOSTFOCUS = Af xRegi st er VBEvent (" Lost Focus");

U NT NEAR VBN_GAlI NEDFOCUS = Af xRegi st er VBEvent (" Gai nedFocus") ;
/1}} AFX_VBX_REG STER_MAP

VBX notification message handlers are sent 4 parameters by MFC. The function OnLost Focus() would
be declared like this:

voi d CWyDi al og: : OnLost Focus( Ul NT uCode, int nlndex, CWd* pwhd, LPVO D | pParans);

uCode isthe notification code, and is almost never used. nl ndex isalso fairly useless, and is the index of
the event in the VBX control's event table. pwhd points to the control that sent the notification, and
| pPar ans pointsto ablock of parameters that describe the notification in detail.

VBXGen

Borland C++ 4.0 provides atool called VBXGen to make VBX controls more accessible to C++
programmers. VBXGen reads a VBX binary and creates a C++ class for the VBX control, including data
members and member functions for its properties. This makes accessing and subclassing a VBX control
far easier than using the normal VBX interface.
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Enhanced Controls

Quick Summary: ObjectWindows fully supports Borland's own 3D controls as well as those provided by
Microsoft. MFC has support for neither.

The best-looking applications today use 3D controls. The standard Windows controls are 2D, so Borland
developed its own library of custom 3D controls, contained in the file BWCC.DLL. The following figure
shows an example of adialog box using the BWCC enhanced contrals.

= A sample of the BWCC controls

Order Info: Books On Order:
1 day delivery L+

| Orders - 2 day delivery =

> 1 week delivery

_ | Phone Order
_| Use FedEx

[=] Back
. Up

ann-:el

Figure 7 - A dialog box using some of the BWCC controls.

The Back Up bitmapped button was created by assigning a bitmap to a BWCC button. Resource
Workshop supports BWCC controls, handling them no differently from other standard Windows controls.
Resource Workshop is also fully extensible, allowing third party custom controls and VBX controls to be
added and used like the built-in controls.

ObjectWindows supports BWCC controls by default, and BWCC controls can be added to MFC
applications by explicitly loading the BWCC.DLL library. Although BWCC controls are usable in both
application frameworks, there are differences in the amount of support each environment provides. For
example, MFC's AppStudio does not display BWCC controls (or other third party Windows controls),
making it difficult -- at best -- to add them to dialog boxes.

Although Borland has been using 3D controls for over 2 years, Microsoft only recently recognized the
need for standard 3D controls, issuing atechnical note entitled Adding 3-D Effects To Controls, by K.
Marsh and W. Cherry on the Developers Network CD. The note describesa DLL called CTL3D.DLL
developed by Microsoft that gives a 3D look to the standard Windows controls, like listboxes, group boxes
and radio buttons.
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Transferring Data

Quick Summary: ObjectWindows provides very simple straightforward mechanisms to transfer data from
dialogs to the underlying object. MFC's DDX data exchange mechanism is much more complex and
therefore harder to use correctly.

Dialog box child controls are used to get input and show results. C++ child controls are useful if they
simplify the way dataistransferred to and from the Windows elements attached to them. ObjectWindows
supports two methods for transferring information to child controls. The first uses so-called transfer
buffers, the second uses C++ data members. ObjectWindows transfer buffers are structs that contain one
field for each child control that is enabled to transfer its data. The layout of the struct must match exactly
the order of creation of the dialog box's controls. For example, the following transfer buffer:

struct TTransferBuffer {
BOOL MTitle;
char NaneEdit [10];
BOOL CheckBox1;

} MyTransferBuffer;

could be associated with the dialog box whose constructor looked like this:

TWDi al og: : TW/Di al og( TW ndow* parent) : TDi al og(parent, | D MYDI ALOG)
{

new TRadi oButton(this, | D _RADI OBUTTQON, O0);
new TEdit(this, ID_EDT, 10);
new TCheckBox(this, |D_CHECKBOX);

Set Tr ansf er Buf f er (&WTr ansf erBuffer);
}

Each control type is associated with a specific type in the transfer buffer: radio buttons use BOOL values,
edit controls use char arrays, checkboxes use BOOL values, etc. Once atransfer buffer has been created,
all ObjectWindows needs is away to access it, accomplished with the statement:

Set Tr ansf er Buf f er (&WTr ansferBuffer);

in the constructor of TMYDi al og. ObjectWindows automatically transfers data from the dialog box
controls to the transfer buffer when the user closes the dialog with the OK button. Y ou can aso call the
function Tr ansf er Dat a(t dGet Dat a) at any time to cause an immediate transfer of data into the buffer
on demand.

When a dialog box is opened, ObjectWindows automatically initializes the box's controls with the data
stored in the transfer buffer. Y ou can also copy data from the transfer buffer to the dialog box at any time
by calling the function Tr ansf er Dat a(t dSet Dat a) . The use of Tr ansf er Dat a() isnot limited to
child controls. Y ou can use the function to get/set the data of any child window, nested arbitrarily deep in
awindow hierarchy.

You can also transfer datain or out of dialog box controls using standard C++ data members. Thisisa
new method that was previously unavailable under ObjectWindows 1.0. Basically, a dialog box (or a
window using child controls) can be equipped with a data member for each control that is enabled to
transfer data. Checkboxes and radio buttons use a BOOL data member, edit controls use a char array,
listboxesuseaTLi st BoxDat a member, etc. To initialize the datain a dialog box, you only need to setup
the dialog's data members before displaying the window, using code like:

TWDi al og dl g; /Il create a |local dialog box object

/] initialize the dialog's child control data
dl g. radi oButton = TRUE;

dl g. checkBox = FALSE;

strcpy(dlg.edit, "Name");
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/1 display the dialog
if (dlg.Execute() == I DOK) {

/1 use the data entered into the dial og box...
if (dlg.radioButton)

if (dl g. checkBox)
}

The function TDi al og: : Execut e() no longer deletes the dialog box before returning (asit did in
ObjectWindows 1.0), so you can access the dialog's data members after TDi al og: : Execut e() returns.
Using local objects lets the compiler take care of deleting the dialog box object.

MFC handles the transfer of datato and from child controls through a mechanism called Dialog Data
Exchange, or DDX for short. With DDX, each control in the dialog box is associated with data member of
the dialog box class. Consider a dialog box containing a radio button. The dialog class would be declared
something like this:

class CWbDialog : public CDi al og

{

publi c:
1.
/1 {{ AFX_DATA(CWDi al og)
int m Radi oButton;
CString mEdit;
i nt m CheckBox;
/1}} AFX_DATA

protected:
virtual voi d DoDat aExchange( CDat aExchange* pDX); /| DDX/ DDV support

o
}

The declarations bracketed by AFX_DATA are the dialog box's data map. Each entry is attached to a
control at runtime, using special DDX function calls called in the member function DoDat aExchange( ),
like this:

voi d CWDi al og: : DoDat aExchange( CDat aExchange* pDX)
CDi al og: : DoDat aExchange( pDX) ;

/1 {{ AFX_DATA_MAP( CMyDi al og)

DDX_Radi o( pDX, | D_RADI OBUTTON, m Radi oButton);
DDX_Text (pDX, ID_EDIT, mEdit);

DDX_Check( pDX, | D_CHECKBOX, m CheckBox);

/1}} AFX_DATA_MAP

}

Each type of control has a series of different DDX functions, based on the type of the data member
associated with the control. MFC calls DoDat aExchange() automatically to initialize the child controls
before displaying a dialog box, and to get the new values of the controls when then dialog is closed with
the OK button. Y ou can cause information to be transferred to or from the exchange data members by
calling the function Updat eDat a( BOOL) . The call Updat eDat a( TRUE) causes datato be transferred
from the child controls to the data members. The call Updat eDat a( FALSE) causes atransfer in the
opposite direction.

Data Validation

Quick Summary: ObjectWindows uses a very object-oriented approach to data validation where a
validator object is attached to a control; no extra code is needed because the validator handles it. In
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MFC data validation is handled through a series of global functions and validation only happens during
data exchange. This also makes MFC data validation dangerous and crash-prone.

When a user enters data into adialog box and clicks the OK button, you normally need code to check that
the datais valid. Numbers may have to be range-checked, strings looked up in atable, etc. MFC and
ObjectWindows both support data validation, in varying degrees, but the two frameworks use completely
different approaches. ObjectWindows 2.0 adopts a fully object-oriented method, using a class hierarchy of
validators. MFC uses the usual C approach, using a series of global functions for various validation types.

With ObjectWindows, the ideais that controls that need to be validated can have a validator object
attached to them. When the dialog is closed with the OK button, ObjectWindows calls the CanCl ose()
member function for each control. The CanCl ose() function of TEdi t objects checks to seeif avalidator
is attached to the control, and invokesit if so. The validators are supported by the class hierarchy shown
in figure 8:

TValidator

TFilterValidator TPXPictureValidator, TLookupValidator

TRangeValidator TStringLookupValidator

Figure 8 - The class hierarchy of ObjectWindows validator objects.

To use one of the validators, you first create a TEdi t control to be validated, then create a validator
object, then attach the validator to the TEdi t control. The following code creates an edit field that accepts
numbers in the range 20..99:

edit = new TEdit(this, 103, 10);
edi t - >Set Val i dat or (new TRangeVal i dat or (20, 99) );

The validator not only checks the edit control when the dialog box is closed with the OK button, but also
has the option of checking every character types into the associated edit field. Validators of type
TRangeVal i dat or are associated with edit fields expecting numbers. TRangeVal i dat or alows only
digitsto be entered. All other characters are ignored. When the control 1osses the focus, or the dialog box
is closed with the OK button, the validator does a range check on the number entered. If the value is out of
range, ObjectWindows displays a dialog box that looks like this:

= MyApp

® Yalue is notin the range 20 to 99.
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Figure 9 - The error message displayed by an ObjectWindows TRangeVal i dat or object.

MFC handles the entire subject of data validation differently. MFC couples data validation very tightly to
adialog box's data exchange mechanism. To validate data, there are no objects involved, just global
function calls. You have to add explicit code to your application to support validation. For example, if the
dialog box CMyDi al og contained an edit field expecting a number in the range 20..99, you would first
need to setup the dialog box for data exchange, using the member function DoDat aExchange() . Data
validation is not supported unless data exchange is enabled. The dialog box would need to declare a data
member to accept the control's data, like this:

class CWbDialog : public CDi al og

...
publi c:
/1 {{ AFX_DATA(CWDi al og)
i nt mnEnpl oyeeAge;
/1}} AFX_DATA
protected:
virtual void DoDat aExchange( CDat aExchange* pDX);

b

To validate the data, you need to add code to the dialog's DoDat aExchange() member function, doing
something like this:

voi d CWDi al og: : DoDat aExchange( CDat aExchange* pDX)
{
CDi al og: : DoDat aExchange( pDX) ;

/1 {{ AFX_DATA_MAP( CMyDi al og)
DDX_Text (pDX, | D_EMPLOYEEAGE, m nEnpl oyeeAge);
DDV_M nMax! nt (pDX, m nEnpl oyeeAge, 20, 99);
/1}} AFX_DATA_MAP

}

The DDX_Text () call transfers data from the edit control to the data member m nEnpl oyeeAge, after
converting the data to integer format. The next DDV_M nMax| nt () call validates the data. MFC poses the
arbitrary restriction that aDDV call immediately follow aDDX call for a given control. DDV calls placed
elsewhere in your code are not guaranteed to work. The DDV functions are only called during the data
exchange process. Because of this, the user is not restricted from entering alphabetic charactersinto a
number field. Only after entering data and attempting to close the dialog box with the OK button do you
get an error message. No error occurs by simply moving the focus to another control. The DDV function
displays an error message if you attempt to close a dialog box containing out-of-range numbers. The
function DDV_M nMaxI nt () displays the following message in the example code above:

= MyApp

® Please enter an integer between 20 and 99,

Figure 10 - The error message displayed by the MFC function DDX_M nMaxI nt () .

The data validation process buried inside MFC is capable of throwing MFC exception macros. If you
create adialog box that handles its child controls through pointers or references to Cwhd objects, the
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exception handling mechanism may cause a non-local jump, resulting in the destructors not being called
for the child controls. Y our code would most likely terminate or crash at this point.

Custom Validators
Quick Summary: Due to ObjectWindow's object-orientation, it is easy to add custom validation. Not so in
MFC where its decidedly non-trivial to do so.

It is easy to customize data validation for ObjectWindows controls: all you do is derive a class from one of
the standard validators, and add or change the necessary features. For example, say you had a dialog box
in which the state of a checkbox determined which set of strings were valid for an edit control. Y ou could
handle this situation easily by deriving a class from TLookupVal i dat or , overriding the function
Lookup, likethis:

cl ass TMyLookupVal i dator: public TLookupValidator {
publi c:

BOOL Lookup(const far char* str) ({
TWDi al og* dl g = TYPESAFE_DOMCAST( TMyDi al og*, Parent) ;
if (!dlg) return O;
i f (dl g->CheckBox->Get Check() == BF_CHECKED) {
/'l the checkbox is checked
return !'stricmp(str, "String 1");

el se {
/'l the checkbox isn't checked
return stricnp(str, "String 2");
}
}
H

You would then use a Set Val i dat or () cal to connect an object of type TMyLookupVal i dat or to your
an edit control.

With MFC, customizing data validation is not trivial, and can involve anything from the addition of C
code to the DoDat aExchange() function of adialog box to the creation of several C functions. Data
validation is further complicated by the fact that it isintimately tied in with dialog data exchange. To use
the example above, an MFC implementation would require a new DDV function, but not a new DDX one,
since the data being transferred (of type CSt ri ng) is already supported by the built-in function

DDX_Text () . The dialog box code might look like this:

voi d CWDi al og: : DoDat aExchange( CDat aExchange* pDX)
CDi al og: : DoDat aExchange( pDX) ;

/1 {{ AFX_DATA_MAP( CMyDi al og)

DDX_Check(pDX, | D_CHECKBOX, m bCheckBox);
DDX_Text (pDX, I DC_EDI T1, mstrEdit);
DDV_MyText (pDX, m bCheckBox, mstrEdit);
/1}} AFX_DATA_MAP

}

The function DDV_MyText ( CDat aExchange*, BOOL, CStri ng&) isthe custom validator, and must
be called immediately after the DDX function for the edit control being processed. DDV_MyText (. . .)
would be implemented using code like this:

voi d AFXAPI DDV_M/Text ( CDat aExchange* pDX, BOOL bCheckBox, CString& strEdit)

if (bCheckBox) ({
if (strEdit == "String 1")
return TRUE;
el se {
Af xMessageBox("String 1 expected");
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pDX->Fai |l ();
return FALSE;

}
}

el se {
if (strEdit == "String 2")
return TRUE;
el se {
Af xMessageBox("String 2 expected");
pDX->Fai |l ();
return FALSE;

}
}

Note that DDV_MyText (. ..) isaglobal function, so it belongs to no classes. The tendency to use global
helper functions throughout MFC goes against the grain of good object-oriented programming practices
and is something you expect in a C library, not a C++ class library. The matter isn't just cosmetic. Not
utilizing class objects or class data members means you don't get to reuse or inherit functionality. For
example, if you need to validate a custom data type, you need to write a DDX function for it, containing
statements that would be unnecessary in a C++ class hierarchy. A typical custom DDX function could
look likethis:

voi d AFXAPI DDX_Check( CDat aExchange* pDX,
int nEditlD,
BOOL bCheckBox,
CString& strEdit)

HWD hwhdCtrl = pDX->PrepareEditCtrl (nEditlD);
if (pDX->m bSaveAndValidate) {
if (!GetEditData(hwdCirl, bCheckBox, strEdit) ) {
Af xMessageBox( | DS_| NVALI D_VALUE) ;
pDX->Fai |l ();

el se
Set Edi t Dat a(hWwhdCt rl, strEdit);
}

The callsto CDat aExchange: : PrepareEdit Ctrl () and CDat aExchange: : Fai | () wouldn't be
necessary if the data exchange and validation mechanism were built around class objects. There are also
lots of subtle details that you may need to be aware of about class CDat aExchange to write a correct set
of custom DDX and DDV functions.

MDI

Quick Summary: ObjectWindows makes it easy to create MDI and SDI applications. MFC uses a
somewhat similar approach.

Multiple Document Interface (MDI) applications are very common these days, and ObjectWindows makes
it just as easy to create an MDI app as an SDI one. The main window of the application determines
whether an app is MDI or SDI. The main window is created in the

TAppl i cation: : 1 nitMinW ndow() member function. For an MDI app, the code would look like
this:

voi d TMyMDI App: : | ni t Mai nW ndow()

Mai nW ndow = new TMDI Franme(" App Name", "MDI Menul D");
}

The constructor used to create the TMDI Fr anme window is declared like this:
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TMDI Frame(const char far* title, TResld nenuResld,
TMDIClient& clientWhd = *new TMDICl i ent,
ThModul e* nodule = 0);

The constructor takes areferenceto a TMDI Ol i ent object, which is created automatically by default.
TMDI C i ent manages the MDI child windows, and often is sufficient for ordinary programs. If you wish
to use acustom TMDI C i ent abject, you only need to derive aclass from TMDI O i ent , and use it in the
constructor call for TVMDI Fr ane, like this:

Mai nW ndow = new TMDI Frame(" App Nane", "Ml Menul D', *new TMyMDIClient);

ObjectWindows MDI programs usually derive a class from TMDI Cl i ent to support menu and tool bar
commands, but you can also handle these commands at the application object level, or by deriving a class
from TVDI Fr ame. SDI applications can be built either by deriving a class from TFr aneW ndow, or by
creating a customized TW ndow-derived object to handle the main window's client area. The following
cade shows how an SDI app might be created using the first approach:

class TMySDI W ndow : public TFrameW ndow {
publi c:
TWySDI W ndow TW ndow* parent, const char* title)
TFrameW ndow( parent, title), TWndow(parent, title)
{ Assi gnMenu( MYMENU_I D) ; }

o
¥

class TMySDI App : public TApplication {
publi c:

T/ SDI App()_ : _TAppI ication("MWApp") {}
voi d I nitMai nWndow()
{ Mai nW ndow = new TMySDI W ndow( 0, "SDI W ndow'); }
H

Both classes TFr ameW ndow and TMDI Fr ameW ndow have built-in support for certain standard menu
commands, such as File | Open, File | Exit, etc.

Under MFC, an MDI application is created using a process similar to ObjectWindows: you derive a class
from CVDI Fr ameWhd, create an dynamically allocated instance of the class, and assign its address to the
data member TW nApp: : m pMai nWad, like this:

cl ass CWMDI FraneWhd : public CVDI FrameWhd

{
...

H
BOOL CWMyMDI App: : I nitlnstance()
{

m_pMai nWhd = new CMyMDI Fr ameWhd;
pMai nFr ame- >ShowW ndow( m_nCnrdShow) ;
pMai nFr ame- >Updat eW ndow( ) ;
return TRUE;

}

To create an SDI application with MFC, the process is amost the same, except the main window is
derived from CFr ameWhd, instead of CVDI Fr aneWhd, like this:

cl ass CWSDI FraneWhd : public CFraneWd

{
...

}

The codein TApp: : I ni t I nstance() would remain as previously shown for CMyMDI App.
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GDI Classes

Quick Summary: ObjectWindows provides a rich set of classes that support Windows graphics calls. The
object oriented nature of ObjectWindows provides greater flexibility and scalability than MFC does.

ObjectWindows 2.0 has a large variety of classes that completely encapsulate the Windows GDI objects,
such as device context, pens, brushes and fonts. Figure 11 shows the class hierarchy of these classes:

TGdiBase TGdiBase
TCursor ThC
TDib — TCreatedDC
Tlcon TDibDC
TGdiObject TPrNtDC
— TBitmap TIC ———TPrintPreviewDC
— TBrush TMemoryDC
— TFont '
o —TMetafileDC
TPalette .
| — TPaintDC
TPen —TWindowDC
— TRegion Indow
TClientDC
TDesktopDC
TScreenDC

Figure 11 - The hierarchy of ObjectWindow's GDI classes.

A common problem with traditional Windows programs is memory leakage, related to GDI operations.
For example, if you create a pen, use it, then forget to delete it (or delete it whileit is selected into a device
context), you'll have a GDI memory leak. A leaked GDI object is also called an orphan. ObjectWindows
helps you avoid orphans, using the base class TGDI Obj ect , from which the ObjectWindows GDI classes
are derived. When a GDI object, such asa TPen, goes out of scope, ObjectWindows can automatically
delete the Windows pen attached to it as soon asit is able (when it is finally deselected from the DC). By
default ObjectWindows attempts to delete GDI objects attached to ObjectWindows objects that go out of
scope, but the option can be disabled if necessary. The option is known as orphan control.

Creating ObjectWindows GDI objectsis very simple. To create a TPen object, you would use code like:

TPen pen(TCol or:: Magent a) ;

To create a TBr ush, you would use code like:

TBrush brush(TCol or (100, 100, 100) );

ObjectWindows makes heavy use of default parameters, to simplify constructor calls. Obviously you can
supply actual arguments for those parameters whose defaults are not what you want. Using
ObjectWindows GDI objects is much ssimpler than using straight Windows GDI calls. To use a TPen you
would use code like this:

voi d TMyW ndow: : Dr awLi ne( TDC& dc)
{
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/] create a pen
TPen pen( TCol or (100, 200, 300) );

/] select it into the paint context
dc. Sel ect Obj ect (pen);

/1 draw a line
dc. MbveTo(30, 30);
dc. Li neTo(10, 100);

/1 unsel ect the pen
dc. Rest orePen();

}

When the TPen object goes out of scope, it will automatically delete the associated GDI pen object. In
order for ObjectWindows to be able to delete the GDI pen, you must select the pen out of the device
context, using the function TDC: : Rest or ePen() . If RestorePen() was not called, the pen handle would
remain usable in the DC until it was deselected. At that point the orphan control would delete it. The
real power of ObjectWindows GDI objects becomes apparent when you use multiple objects together.

MFC also has classes to encapsulate GDI operations, but offers much less power and variety. The
following table shows the ObjectWindows GDI classes, with the corresponding MFC ones.

ObjectWindows | Equivaent MFC Class
Class
TGdiBase
TGdiObject CGdiObject
Tlcon
TCursor
TDib
TRegion CRegion
TBitmap CBitmap
TFont CFont
TPaette CPalette
TBrush CBrush
TPen CPen
TDC CDC
TWindowDC CWindowDC
TPaintDC CPaintDC
TCreatedDC
TMetafileDC CMetaFileDC
TDesktopDC
TScreenDC
TClientDC CClientDC
TDibDC
TPrintDC
TIC
TMemoryDC
TPrintPreviewDC

Table 1 - The ObjectWindows GDI classes, with the corresponding MFC classes.

Although MFC has many corresponding classes to ObjectWindows, the classes are normally not
equivalent. MFC supports an APl that corresponds almost directly to the lower level Windows API. This
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may make it easier for C programmers to use MFC, but certainly doesn't help in reducing the complexity
of Windows programming. The following code shows how to use a CPen object to draw aline.

voi d CMyW ndow. : Dr awLi ne( CDC* pDC)
{
CPen pen;
if (!pen.CreatePen(PS_SOLID, 2, RGB(0,0,0) ) )
return;
CPen* pd dPen = pDC- >Sel ect Obj ect ( &pen) ;
pDC- >MbveTo( 30, 50);
pDC- >Li neTo(40, 50);
pDC- >Sel ect Obj ect (pd dPen) ;
}

Every time you create a GDI object like a pen or a brush with MFC, you always have to check the return
value, because resource creation is subject to failure, and MFC only performs a simple translation of
function callslike pen. Cr eat ePen(. . . ) into direct Windows APl calls. ObjectWindowsis
considerably more sophisticated, and uses exception handling to deal with resource allocation errors,
making it unnecessary for you to constantly check return values. Thisis a subtle but very important point
because programmers are much more productive if they are allowed to program for what is supposed to
happen instead of always thinking of every possible eventuality for every line of code.

MFC makes almost no use of default arguments in the GDI abjects, forcing you to pass a great deal of
parameters around. When you select objects into a device context, you have to store a pointer to the
previous object, so that you can later restore the original object.

Printer Support

Quick Summary: ObjectWindows makes it easy to add printer support to an application regardless of the
type of information being displayed. Printer support is far easier to use and far more flexible than with
MFC and is not as restricted.

ObjectWindows 2.0 makes it simple to add printer support to your application. Two classes do the basic
work. Class TPri nt er handles the printer, calling the necessary DLLs. Class TPri nt Qut isaclassyou
derive your own class from to print your application. For each page to be printed, ObjectWindows calls the
virtual function TPri nt out : : Pri nt Page(i nt, TRect&, unsigned).

To implement printer support, a class needs to create both a TPrintout-derived and a TPrinter object like
this:

class TWndowPrintout : public TPrintout {
protected:
TW ndow* W ndow;,
publi c:
...
TW ndowPr i nt out (const char* title, TW ndow* w ndow)
TPrintout(title) {Wndow = w ndow; }
voi d PrintPage(int page, TRect& rect, unsigned flags);

b

class TWW ndow. public TFraneW ndow {
TPrinter* Printer;
publi c:
TMW/W ndow( TW ndow* parent, const char* title)
TFrameW ndow( parent, title),
TW ndow parent, title)
{ Printer = new TPrinter;
1.,
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}
void CnFilePrint()
{ TWndowPrintout printout("Printout", this);
pri nt out. Set Bandi ng( TRUE) ;
Printer->Print(this, printout, TRUE);

}
...

¥

Of course the printer object will need to be deleted in the class destructor. The printing function can be as
simple asthis:

voi d TMyW ndow: : Pri nt Page(int, TRect& rect, unsigned)

W ndow >Pai nt (* DC, FALSE, rect);
}

Normally you will want to scale the print DC so the printout has the same aspect ratio as the screen, an
operation involving calls to the printer DC member functionsinside class TPr i nt DC.

MFC also supports printing, but using few classes and lots of function calls. The class CVvi ewiswhere
printing is handled. The class has a number of member functions, such as OnPr epar ePri nting(),
OnBegi nPrinting(), OnPrint() and OnEndPri nti ng(), which you must override in your class
derived from CVi ew. Incidentally, printing is supported only when using the document/model mode.
Simple applications that just have windows, without document objects, will not support printing.

You call the function CVi ew. : DoPr epar ePri nti ng() to make MFC display a Print dialog box and
create the Print device context. Because you can't override this function (it isn't declared virtual!), in your
derive CVi ew classes, it is difficult to change the default behavior. Many applications use a custom Print
dialog box, or need considerable flexihility in setting up the Print DC. MFC doesn't even have a class to
handle Print DC's, so there are alot of details that you need to take care of in your own code.

Resources

Quick Summary: Menus, bitmaps, metafiles and fonts are richly supported in ObjectWindows in a
hierarchical, flexible, object-oriented approach which gives finer control over behavior while at the same
time requiring less coding. This makes ObjectWindows programmers working with resources more
productive than those using MFC.

Both ObjectWindows and MFC have classes or member functions to support the basic Windows resources:

menus, bitmaps, fonts, accelerators and strings. The two frameworks, as usual, differ in their degree of
support. The following sections describe the resource support briefly.

Menus

Quick Summary: ObjectWindows has very powerful capabilities when dealing with menus. The key
concept is menu merging in which ObjectWindows takes care of the details for you while MFC forces the
programmer to sweat those details.

ObjectWindows has two basic classes to encapsulate Windows menus: TMenu and TSyst emvenu, with
simple member function calls to manipulate all the elements of menus and allowing you to create
bitmapped menus. One of the most interesting innovations in ObjectWindows menus is the ability to
design menus as combinations of other menus, allowing the system to combine menus together at runtime
--just asin OLE 2.0. In traditional Windows programs, you create menus using Resource Workshop. You
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then load the menu resource and attach it to your main window. With ObjectWindows 2.0, there is much
more flexibility.

Consider designing the menus for an MDI editor. Y ou can design a barebones menu to be shown when the
application starts, when no editors are open. The menu might have only File and Help submenus. When a
child editor window is opened, you will want to extend the main menu to include perhaps an Edit, Search
and Window submenu. First you create separate menus in Resource Workshop, then you use objects of
class TMenuDescr in your code to manage these menu fragments.

Y ou attach a menu to the main window using the code:

MyApp: : I ni t Mai nW ndow()
{

/] create a nmain w ndow
Mai nW ndow = new TMDI Frane("Main W ndow', 0);

/1 attach a nenu to the main w ndow
Mai nW ndow >Set MenuDescr ( TMenuDescr (| DM_MAI NMENU, 1, 0,0, 0,0, 1) );
}

TMenuDescr isaclass whose constructor accepts a series of integer values right after the menu resource
ID. These integers indicate the number of submenus the resource contains, and at which location in the
main menu to insert each of these submenus. The two 1's appearing in the argument list indicate that
there is one File submenu and one Help submenu. The submenus indicated in the argument list are
assumed to refer to menu groups in the following order: { File menu, Edit menu, Container menu,
Object menu, Window menu, Help menu}.

The child editor windows may have a small menu attached to them, using code like:

voi d TMyApp: : CnFi | eNew()
{

TMDI Chi I d* child = new TMDI Child(*Client, "", new TEditFile(0, 0, 0));
chi | d- >Set MenuDescr ( TMenuDescr (1 DM EDI TFILE_CHILD, 0, 2, 0, 0, 0, 0));
}

The child window's menu is assumed to contain two submenus, the first to be inserted in the Edit
submenu, the second submenu right after it on the right side. When a child editor window is opened,
ObjectWindows will merge any menu attached to it with the already existing main menu. The ability to
design menus piecewise not only reduces the effort to design complex menuing systems, but also vastly
decreases the amount of code necessary to support them in your application.

MFC has no equivalent classes or functions to handle the merging of menus.

Bitmaps

Quick Summary: ObjectWindows provides classes for device independent bitmaps, supports clipboard
operations on bitmaps and supports reading and writing bitmaps to files. MFC supports none of this.

ObjectWindows 2.0 support bitmaps with the two classes TBi t map and TDi b. The former supports
device-dependent bitmaps, the latter device-independent bitmaps. The two classes have many similar
member functions, such asW dt h() , Hei ght (), ToCl i pboar d(C i pboar d&) , but TDi b provides
quite a bit more functionality than TBi t map. To createaTDi b or TBi t map, all you need is one line of
code:

TDi b* MyDib = new TDi b(*Get Modul e(), "MyDIB");
TBi t map* MyBitmap = new TBi t map(* Get Modul e(), " MBI TMAP");
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Todisplay aTDi b or TBi t map in response to a WM_PAINT message, you would write something like
this:

voi d TMyW ndow: : Pai nt (TDC& dc, BOOL, TRect &)

TMenor yDC nmenDC( dc) ;

menDC. Sel ect Obj ect (* MBI t map) ;

dc.BitBlt(0, 0, MyBitmap->Wdth(), MBitmap->Height(), menDC, 0, 0, SRCCOPY);
}

Class TDi b knows how to read and write itself to afile. Both TDi b and TBi t map also support clipboard
operations, requiring only afew lines of code. For example, to paste aTDi b from the clipboard, al you
need to get a clipboard object, check that it contains an object of the right type, then create a new object
based on the clipboard, like this:

voi d TMyW ndow: : CrPast e()

Td i pboard cli pboard;
if (!clipboard) return;

TDi b* newDi b = O;

if (clipboard.|sdipboardFormatAvail abl e(CF_DI B) )
newDi b = new TDi b(TDi b(cl i pboard));
}

To paste bitmaps to the clipboard, the code is even simpler, reducing to this:

voi d TM/W ndow: : CmCopy( )
{

Td i pboard cli pboard;
if (clipboard. EnmptyCipboard() ) {
TDi b(MyDi b) . Tod i pboard(cli pboard);
}
}

MFC has the class CBi t map to support bitmaps. There is no class for device-independent bitmaps. Class

CBi t map provides only minimal encapsulation of Windows bitmaps. Clipboard operations are not
supported, nor does the class know how to read or write bitmapsto afile.

Metafiles

Quick Summary: Windows metafiles — important efficient graphics storage objects — are encapsulated
in ObjectWindows while MFC provides no support for these metafiles.

ObjectWindows 2.0 provides encapsulation of Windows metafiles, using the two classes TMet aFi | eDC
and TMet aFi | ePi ct . Metafiles are used to store pictures as collections of GDI calls rather than as arrays
of pixels, and therefore use very little storage. Metefiles are frequently used for cutting and pasting
pictures to/from the clipboard. Metafiles can aso be stored on disk, or even used to create TBi t map
images. You can create a TMet aFi | ePi ct with code like this:

voi d | nage()

TMet aFi | eDC dc;

TPen pen(TCol or:: Bl ack);

dc. Sel ect Obj ect (pen);

dc. MbveTo(0, 100);

dc. Li neTo(100, 100);

TMet aFi | ePi ct picture(dc. dose() );

}

Once you have aTMet aFi | ePi ct object, you can useit to create other objects, such asaTBi t map, with
code like this:
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TPal ette* palette = new TPal ette(( HPALETTE) Get St ockChj ect ( DEFAULT_PALETTE) ) ;
TBi t map* bitmap = new TBi t map(*picture, *palette,
GetdientRect().Size() );

/1 use the bitnmap...

MFC offers no support or encapsulation for metefiles.

Fonts

Quick Summary: ObjectWindows demonstrates its clean, object-oriented architecture in its support for
Windows fonts. Simple constructors with default arguments do all the work. In MFC creating font
objects is overly complex.

ObjectWindows uses the class TFont to encapsulate Windows fonts. Y ou can create a TFont object either
by passing all the font attributes, by passing a LOGFONT structure, or by passing another TFont object.
The constructor has defaults for aimost all its arguments, so you don't normally need to pass too many
arguments. For example, you can create a complete font with the code:

TFont* font = new TFont (" Courier New', 10);

TFont objects are used in conjunction with TDC abjects, which handle device context details. A font is
used to display text using code like this:

voi d TMyW ndow: : Pai nt (TDC& dc, BOOL erase, TRect& rect)

TFont font("Courier New', 10);
dc. Sel ect Obj ect (font);
dc. TextQut (0, 0, "Text");

}

MFC uses class CFont to encapsulate fonts. You create CFont objectsin two steps. First you declare a
variable of type CFont . The constructor takes no parameters. Then you call the function

CFont : : Creat eFont () or CFont : : Cr eat eFont I ndi r ect () to setup the font characteristics.
CFont : : Cr eat eFont () isdeclared like this:

BOOL CreateFont (int nHeight, int nWdth, int nEscapenent,
int nOrientation, int nWight,
BYTE bltalic, BYTE bUnderli ne,
BYTE cStri keCut, BYTE nChar Set,
BYTE nCQut Preci si on, BYTE nd i pPreci sion,
BYTE nQuality, BYTE nPitchAndFamly,
LPCSTR | pszFacenane) ;

Asyou can see, there are no defaults for the arguments, forcing you to supply an endless list of items --
most of which are not normally of interest -- and lookup all the details of things like the clipping precision
or the strikeout mode. Possibly because of this, fonts are usually created using

CFont : : Creat eFont | ndi r ect (), which takes a pointer to a LOGFONT struct. CFont doesn't support
much object-orientation. You create a CFont objects with code that looks almost the same as old C code
did:

LOGFONT | ogf ont ;

menset (& ogfont, 0, sizeof(logfont));
| ogfont. | fHei ght = 40;

| ogfont. | fWei ght = FWBOLD,

strcpy(l ogfont.|fFaceNane, "Arial");
Cront font;

font. CreateFontlndirect (& ogfont) );
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Actually, creating fonts this way is harder than just using straight C code by itself. CFont objects work
with CDC classes, which handle device context details. You use CFont s like this:

voi d CMyW ndow: : OnPai nt ()
{

/! create a new font
CFont font;
font.CreateFontIndirect(...);

/'l use the new font

CPai nt DC dc(this);

CFont* pA dFont = dc. Sel ect Obj ect (& ont);
dc. Text Qut (10, 10, "Text");

dc. Sel ect Obj ect (pA dFont) ;

}

It is hard to see any benefit from the use of CFont over standard Windows API calls. Even the process of
selecting and unselecting a font into the device context is required with CFont .

Containers

Quick Summary: ObjectWindows really shows its object-oriented strength on containers. Important
concepts like ownership, cleanup on deletion and iteration are key to ObjectWindows implementation that
uses templates extensively. The C-style collections provided by MFC are not really worth using.

One of the main components of medium and large OOP projects is the container. Novice C++

programmers usually resort to C methods to handle collections of things, not realizing that they are
missing one of the greatest advantages of the language.

ObjectWindows Containers

Quick Summary: The BIDS classes provided by ObjectWindows include all the fundamental ones used in
the object-oriented community. There are 11 basic types included.

ObjectWindows 1.0 used two different kinds of container classes: one that handled items derived from
class oj ect , the other based on template classes that could handle any type of data. The former
containers are still supported in ObjectWindows 2.0, but are considered obsolete, and are being phased
out. The latter are called the BIDS (Borland International Data Structures) containers, and are designed to
be the workhorses of larger ObjectWindows 2.0 applications. BIDS containers are split into two basic
categories: FDS (Fundamental Data Structures) and ADT (Abstract Data Types). FDS containers
represent basic memory organizations of objects, such as vectors, lists and hashtables. ADT containers are
higher level ones, built using an FDS containers. Stacks, Arrays, Dictionaries, Bags and Sets are examples
of ADT containers. Table 2 shows the FDS and ADT container types.

FDS Containers ADT Containers
Binary Search Tree Array
Hash Table Degueue
Singly Linked List Dictionary
Doubly Linked List Queue
Vector Set
Stack
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Table 2 - The FDS and ADT containersin the BIDS container class hierarchy.

The table contains all the typical containers used throughout the object-oriented programming community.
All containers are template classes, so you can create containers for any type of data you want. Y ou can
also create your own class hierarchy of objects, and insert any of them into the containers, using standard
C++ templ ate class notation. Each type of container can use direct objects, or pointers to objects. Many
container types support sortable objects.

MFC Containers

Quick Summary: MFC's contains are C-style and do not use templates and are thereby quite inflexible.
Only 3 basic types are provided. Worse, non-standard terminology inhibits understanding and
communication. There is no type-safety and ownership is not enforced making memory leaks common
occurrences.

In contrast, MFC doesn't support template classes, and hence resorts to a C style in dealing with
collections. MFC has only three basic types of containers: Arrays, Lists and Maps. Microsoft calls maps
what most of the OOP world calls dictionaries. Dictionaries are containers that manage associations. For
example a symbol table is a dictionary, in which strings are associated with numeric values. Figure 12
shows the class hierarchy of MFC containers.

CObiject
— CMapWordToPtr — CByteArray CPtrList
— CMapPtrTowOrd — CWordArray COblList
— CMapPtrToPtr — CDWordArray CStringList
— CMapWordToOb — CPtrArray
— CMapStringToPtr — CStringArray
— CMapStringToOb — CUIntArray

— CMapStringToString

Figure 12 - The MFC container class hierarchy.

The figure is unequivocal: MFC only supports 3 basic types of containers. MFC doesn't support important
container types such as Sets, Stacks, Queues, or Hash Tables. In fact, MFC doesn't even support the notion
of containers for sortable objects, so you would have a hard time building a standard container to sort
objects. MFC uses a different container class for each type, rather than use templates to do the same thing
inamore object oriented style. What if you need to put objects of atype My Type into an MFC container?
The only choice is to use one of the containers that take voi d* types, and perform explicit typecasting.
This violates the principles of OOP, not only forcing the programmer to keep track of types, but also
increasing the likelihood of bugs, since there is no inherent type safety when typecasting.

Another important issue with containersis ownership. A container is said to own the items it contains if
it can delete those items when the container goes out of scope. Items in containers are often allocated from
the heap, so it isimportant to delete them when they are no longer in use. If you put the same object in
two different containers, you must make sure that only one of the containers owns the object, otherwise
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both will attempt to delete the same object. Ownership ensures that containers can clean up after
themselves, preventing memory leaks. Ownership is handled in ObjectWindows by a class called
TShoul dDel et e, which isabase class for all the containers.

MFC has no concept of ownership in its container class library. MFC containers don't delete their contents
when going out of scope. Unless you explicitly iterate over a container and delete its elements, you may
have memory leaks. Even worse, deleting an association in a Map doesn't del ete the value object
associated to the key -- you have to do that yourself. All these things add up in areal application, making
it easy for an application to spring leaks that are hard to find.

Iteration

Quick Summary: ObjectWindows provides convenient invariant iterators for its containers. MFC still
uses the clumsy, non-object-oriented first, next style of iteration.

One of the most basic operations used on containers is iteration. To iterate over a container isto visit each
element in the container. Iteration usually entails executing a function on one or more of the itemsin a
container.

Iteration is only part of the operation you perform on container objects. Often you want to know if a
certain object isin a container, or locate a particular object, or find the first or last item that satisfies some
condition. ObjectWindows 2.0 containers have member functions like Fi r st That (), Last That ,

For Each() and Fi nd() that do support these kinds of actions. MFC has no such functions.

Iteration with ObjectWindows

ObjectWindows 2.0 has an entire class hierarchy of container iterators, making it easy to iterate over a
container. The notation isinvariant for al the container types, so you can iterate over a Stack the same
way you iterate over an Array. The following code shows a brief example of container iteration:

/] create two short-hand types

typedef TSVectorl np<string> vector;
typedef TSVectorlterator<string> iterator;
vector nanes;

/1 add some nanes to the container
nunbers. Add( string("Al bert") );
nunbers. Add( string("Victoria") );
...

/] iterate over the container, and print out the contents
iterator iter(vector);
while (iter)

0s << iter++;

You create an iterator by passing it a reference to the container you wan to iterate over. The while loop

checks the value of iterator, and when the value is 0, iteration stops. The Cur r ent () member function
returns a reference to the next item in the container.

Iteration with MFC

MFC handles iteration the way C programmers used to iterate over a DOS directory. There is no concept
of iterator class, and each container type has afunction to get it first item, and the next item. The
following code shows how iteration would work with a sample list container:

CNarnelLi st nyList; // assume CNanelLi st contains CString pointers

/1 get the first itemin the Iist
PCSI TI ON pos = nylLi st. Get HeadPosi tion();
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/] iterate over all the list elenents

whil e (pos) {
CString* pNane = (CString*) myList. Get Next (pos);
/1 do sonething with the CString ...

}

Although the code is short, it has two problems: there are two functions to call during the course of
iteration (Get HeadPosi ti on() and Get Next () ), and typecasting is necessary. But there is a much
bigger problem, which isn't apparent in the code above: each container type has a different iteration
method, involving different function calls. For example, to iterate over a Map, you would use the code:

CMapStringToString couples; // the map associates CStrings to CStrings
PCsSI TI ON pos = coupl es. Get StartPosition();

whil e (pos) {
CsString* husband;
CsString* wife;
coupl es. Get Next Assoc(pos, husband, wife);
/1 use the two CString val ues. ..

}

Containers of type Array are iterated with yet another procedure, using C-style loops with array indices,
rather than an iterator object. ObjectWindows 2.0 does allow you to iterate over arrays using the array
index, but the preferred manner is through iterator objects. Using different procedures, asis required by
MFC, means that changing a container type, such as from alist to an array, requires agreat deal of
recoding. The ObjectWindows containers, by contrast, are easy to interchange.

Streamable Objects

Quick Summary: ObjectWindows provides an object-oriented versus a C-style approach to persistent
objects. The ObjectWindows approach is simple and uses the familiar C++ streams constructs. MFC's
persistent objects are further limited to disk files only and use a non-standard serialization approach.

Persistence is an attribute of objects. Persistent objects have the ability to save and restore themselves from
astream (typically afile). Persistence can be applied to single objects, to groups of objects, or even to an
entire application. ObjectWindows and MFC offer support for persistence, but while ObjectWindows takes
an OOP approach, MFC takes a C approach. The following sections discuss persistence in more detail.

The ObjectWindows Approach

Quick Summary: ObjectWindows persistent objects act just like C++ streams making them familiar and
standard. They also support in-memory streams not just disk files.

Streaming is based on a global stream manager and a class hierarchy of persistent file streams. To stream
an object, you create an output persistent stream object, then insert the object into it, using standard C++
stream notation, like this:

TWyData nyData; // an arbitrary object that supports persistence

/] create the output stream
of pst ream os(" DATA. BI N') ;

/] streamthe object out
0s << nyData;
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With this smple code, an object of type nmyDat a is streamed out. Behind the scenes, the stream manager
is at work. The manager handles the non-trivial details of ensuring that pointersto a objects are streamed
out correctly, so they can be restored when streaming objects back in. To stream an object in, the
following code could be used:

/] create a tenporary "enpty" object
TMyDat a nyDat a(streamabl el nit);

/1 open the input stream
i fpstreami s("DATA. BIN');

/] streamthe object in
is >> nyDat a;

Objects that are streamable need to supply a bit of support to the stream manager, because the manager is
responsible for coordinating the streaming of objects at a high level, and does not know how to stream
each object at the bit level. To stream an object in and out, the stream manager makes calls to the object's
nested streamer's Read() and Wi t e() functions. These functions invoke the corresponding functions in
their base class, then add code to read and write those data members that were not inherited. To
completely support persistence, a class must only satisfy the following conditions:

1 - Bederived from class TSt r eanabl eBase.

2 - Its declaration must include the macro DECLARE_STREAMBLE.
3 - Its code must include the macro IMPLEMENT _STREAMBLE.

4 - It must have Streamer::Read() and Wit e() member functions.

ObjectWindows doesn't limit you to streaming with file streams. Y ou can a so create in-memory streams,
of typei pst r eamor opst r eam attached to st r st r eanbuf buffers, and use them just like you would a
file. You can stream an object out to an in-memory opst r eamobject, and create multiple copies of the
object by streaming it back in repeatedly from ani pst r eamstream object. The following code shows how
to make a copy of awindow through an in-memory stream:

TW ndow* wi ndow = new TW ndow( NULL, "");
strstreanbuf buffer;

/] streamthe object out
opstream out (&buffer);
out << w ndow,

/] streamthe object back in
i pstreamin(&uffer);

TW ndow* newW ndow;

in >> newW ndow;

You aren't limited to TW ndow-derived objects with streaming. Any class objects that satisfy some basic
reguirements can be streamed.

Streaming is a conceptually simple subject, and ObjectWindows makes it also simple to implement,
allowing you to use familiar stream notation to stream objects in or out. ObjectWindows supports
streaming to generalized streams, allowing you to stream objects to disk files, to modems, to pipes and in-
memory streams.

MFC has only limited support for streams dealing with disk files.
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The MFC Approach

Quick Summary: MFC's serialization is complex, doesn't user standard stream constructs and is limited to
disk files.

MFC calls the process of streaming objects in and out serialization. MFC uses a technique that is much
more complicated than that in ObjectWindows. To begin, persistence is not built into a separate class that
you can derive a class from through multiple inheritance. All the support for persistence is built into class
Cbj ect , from which most MFC objects are derived. Persistent classes must include the macro
DECLARE_SERIAL intheir declarations and override the member function CObj ect : : Seri al i ze().
Y ou aso have to declare a default constructor. Internally, MFC handles the streaming in of objects
through arelatively obscure class of type CRunTi meCl ass, which is supported through (what else?) a
series of macros, and aids in identifying types at runtime.

MFC persistence doesn't work with actual streams. Instead, CAr chi ve objects are used, which support
file reading and writing. Curiously, CAr chi ve is not derived from the class CFi | e, even though its
purpose is to deal with files. When an object is streamed in or out, MFC callsthe object's Seri al i ze()
member function, passing it a CAr chi ve reference. You then call the member function

CArchive: :1sStoring() todeterminewhether to read or write the object to the archive, using code
likethis:

void CWyType:: Serialize(CArchive& ar)
{

if (ar.1sStoring() ) {
/!l wite the object to the archive
}

el se {
/1 read the object
}

}

To initiate a serialization operation, you need to create a CFi | e object, open the file, create a CAr chi ve
object, then use the insertion and extraction operators. To stream out an object, you would use code like
this:

/] create the archive

CFile nyFile;

nmyFi | e. Open(" DATA. BIN', CFile::npdeWite);
CArchi ve ar(&ryFile, CArchive::store);

/] stream an object out
CWType nmyType; /] assune CMyType is serializable
ar << nyType;

The way files and archive objects are treated mirrors the way a C programmer would handle DOSfiles. Its
seems redundant that you have to tell both the CFi | e and the CAr chi ve object that you want to perform
an output operation. To stream an object back in, you would use code like this:

/] create the archive

CFile nyFile;

nmyFi | e. Open(" DATA. BIN', CFil e:: npbdeRead);
CArchi ve ar(&ryFile, CArchive::load);

/] stream an object in
CWType nmyType; /] assune CMyType is serializable
ar >> nyType;

Class CFi | e supports the bulk of file management. Microsoft completely ignored the existence of
standard C++ streams when it designed MFC serialization. CFile is a big and monolithic class, making no
use of inheritance, and providing a seemingly redundant wrapper around DOS files.
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Clipboard Encapsulation

Quick Summary: ObjectWindows supplies clipboard support, whereas MFC does not.

ObjectWindows manages the clipboard through a class, MFC doesn't. ObjectWindows also has a clipboard
viewer class, called TCl i pboar dVi ewer , to let you browse the contents of the Windows clipboard.

Using ObjectWindow's class Tl i pboar d is easy, because ObjectWindows covers most of the obscure
details. For example, to copy a bitmap to the clipboard, you would use code like this:

voi d TWyi ndow: : CmCopy()
{

/] create the clipboard object
Td i pboard cli pboard;

/] create a TBitmap object
TBitmap nyBitmap(...);

/1 move the bitmap to the clipboard
if (clipboard. EnptyC i pboard() )
TBi t map(nyBi t map) . Tod i pboard(cl i pboard);

/1 we're done, destructor autommtically closes

}

You can copy TPal et t e and TDi b objects to the clipboard using the same notation. Pasting data from the
clipboard isjust as easy. The following code shows how you would paste a TBi t nap into your application:

voi d TMyW ndow: : CrPast e()

Td i pboard cli pboard;
if (!clipboard) return;

TBi t map* nyBi t map;

if (clipboard.|sdipboardFormat Avai |l abl e( CF_BI TMAP) )
nmyBi t map = new TBit map( TBi t map(cl i pboard) );
}

Pasting TPal ett e, TDi b, and TMet aFi | ePi ct objectsisjust as easy.

Diagnostics and Debugging

Quick Summary: ObjectWindows provides a rich and extendible set of diagnostics, where MFC's
diagnostics are limited. ObjectWindows lets you create multiple levels of diagnostic messages greatly
aiding in the debugging process. These diagnostics can be interactively modified at run time, providing
further flexibility during testing.

ObjectWindows 2.0 has a number of built-in features to aid in debugging and diagnosing problemsin your
code. There are essentially two levels at which ObjectWindows provides this support: through a series of
macros, and through special diagnostic classes.

Macros have been used since ObjectWindows 1.0 to produce error messages. The macros
PRECONDITION and CHECK support argument checking similar to the ASSERT macro. Error
reporting is controlled through the symbol _ DEBUG. By assigning valuesto __ DEBUG, such as

OWL 2.0 versus MFC 2.5 Page 45



#define _ DEBUG 1

you can determine the amount of error checking you want. PRECONDITION should be used for
conditions that must be true in order for the function to work correctly. Typicaly thisis used to validate
parameters. CHECK is used to be sure that internal computations make sense. When developing alibrary,
both should be enabled. When the library is shipped to users the diagnostic version should have
PRECONDITIONS enabled, since these will detect misuse of the library.

ObjectWindows 2.0 also has diagnostic message system for errors. Built-in diagnostic messages are
divided into 6 categories, though programmers can add any number of additional categories:

1 - application-related message
2 - Window-related messages

3 - Window-message tracing

4 - GDI messages

5 - GDI orphan control messages
6 - Document View messages

GDI orphans are GDI objects that are created, but never destroyed. ObjectWindows has the ability to
automatically destroy left-over GDI objects, reporting such occurrences in category 5 messages.

Control over the 6 diagnostic message categories is through the file ObjectWindows.INI, in which there
are profile strings that deal with diagnostic levels. Each category can be enabled independently of the
others and is assigned a diagnostic level, using an integer value between 0 and 255. The error messages
are sent out through the Windows programs OX.SY S or DBWIN.EXE. Diagnostic messages are output
with the macro TRACEX, like this;

/1 setup a diagnostic group for special conditions
DI AG_DEFI NE_GROUP_I NI T( Obj ect W ndows_I NI, MyGroup, 1, 0);

voi d TMyW ndow: : Set upW ndow()

{
TRACEX(M/G oup, 2, "Entering TMyW ndow : Set upW ndow()");

TMyW ndow: : Set upW ndow( ) ;

/1 do special processing
TRACEX( MyGroup, 2, "Beginning special processing");
}

The macros TRACEX and WARNX write to output streams, and allow you to use stream inserters and
mani pul ators to output messages, without using the old pri nt f formatted string notation. With
TRACEX you can have expressions like:

int value = 1,
float nunber = 3.14;
TRACEX( MG oup, 2, "The value is " << value << "and the nunber is " << nunber);

The macro DIAG_DEFINE_GROUP sets up a new diagnostic group associated with file
ObjectWindows.INI, and enable the group diagnostics. The group is associated with the file
ObjectWindows.INI, and diagnostic error messages are output to OX.SY S or DBWIN.EXE with the
TRACEX macro. The macro references the MyGr oup diagnostic group, issuing an error message at
diagnostic level 2.

ObjectWindows diagnostic groups are very flexible, not only because they let you organize different types

of errors, but also because each type can be tailored specifically. But there's more: the diagnostic messages
are afunction of the diagnostic level of each category, and the level can be changed at runtime -- without

recompiling any code. All you haveto do is edit the ObjectWindows.INI file, adjusting the levelsto your
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reguirements, and then restart your application. ObjectWindows 2.0 ships with a small utility called
DIAGXPRT.EXE that alows you to set the ObjectWindows diagnostic levels and display diagnostic
output messages, obviating for the need of OX.SY S and DBWIN.EXE.

MFC has only minimal diagnostics support, with no groups or levels. Diagnostics messages are produced
through the two macros ASSERT and TRACE macros. ASSERT messages are always enabled, TRACE
message aren't. The TRACE macro aso has 3 cousins: TRACEL, TRACE2 and TRACES, each taking a
formatting string (like printf does), and a certain number of additional parameters. No streams are used by
the macros, forcing you to revert to C-stylepri nt f statements.

To enable MFC TRACE messages, there is whole procedure you must follow. First you define the
_DEBUG identifier. Then you recompile all your code. Then you run the utility function TRACER.EXE,
which prompts you for the categories of messages you wish to have diagnostic message for. Then you run
your program. To turn off TRACE messages, you must undefine the _DEBUG macro, recompile your
code, and run TRACER.EXE again.

MFC also supports a runtime tracing function, called af xDunp( ) . To use this function, you put it a
conditionally compiled section of code, like this:

#i f def _DEBUG
af xDunmp( " Dunp this");
#endi f

Of course you need to recompile your code to switch af xDunp() messages on or off.

OLE 2.0 Encapsulation

Quick Summary: To help implement OLE 2.0 applications, MFC 2.5 encapsulates various interfaces of
OLE 2.0 into existing or new MFC 2.5 classes. Developers are only required to fill in a handful of
overridable methods in those classes through inheritance to obtain OLE 2.0 features. OWL 2.0 does not
yet include an encapsulation of OLE 2.0.

The MFC 2.5 OLE 2.0 classes include support for:
m in-place activation and editing
open editing
drag-and-drop
OLE automation support
clipboard copy, paste and paste link of OLE objects
container abject verb menu initialization
automatic registration of server applications
managing lists of embedded objects
managing lists of actively linked objects
user interface classes for handling standard OLE operations
classes for signaling exceptional conditions during OLE operations

MFC 2.5'simplementation of OLE 2.0 encapsulation has some limitations. The classes violate the OLE
reference counting model which allows destruction prior to removal of all references which can lead to
application instability and crashes. Thereis no support for localization. There is no support for building
legacy applications into OL E-enabled applications.

OLE 2.0 classes are currently under development. A key advantage to the OWL approach is the ease with
which existing applications can be OLE 2.0 enabled.
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OLE 2.0 Visual Editing Classes

Quick Summary: MFC 2.5 has added OLE 2.0 visual editing classes that help build visual editing servers,
containers or both.

MFC 2.5's OLE 2.0 visual editing classes support in-place editing, fully opened editing, clipboard copy,
paste and paste link of OLE abjects, and drag and drop visual editing. The visual editing classes help
build visual editing servers, containers, or both.

OLE 2.0 Automation Classes

Quick Summary: MFC 2.5 has added OLE 2.0 automation classes that help expose member functions and
variables of C++ classes to other applications via OLE automation.

Base functionality of these classes is to expose member functions and member variables of C++ classes to
other applications via OLE automation. New methods and properties can be added to application-specific
classes that support OLE automation as well.

MFC 2.5's automation support only allows for single inheritance which is very restrictive. The
automation support uses highly platform and compiler-dependent code which violates the OLE 2.0
guidelines for portability. Only classes derived from CCommandTarget can be automated. Most MFC
classes derive from CCommandTarget which has been expanded to contain data members and virtual
functions supporting automation. This automation baggage is now carried around even for classes not
using OLE interfaces.

Database Encapsulation

Quick Summary: MFC 2.5 has added a thin layer of classes to support database application development.

New classes have been added to MFC to support the creation of database applications that allow the
entering, displaying and updating of ODBC data sources.

Limitations in this database support include the lack of any table viewer control. Due to the use of the
aforementioned limited DDX, it is not possible to have validation or computations during data transfers.

ObjectWindows 2.0 does not yet encapsul ate database classes.
Accessing Data Sources

Quick Summary: MFC 2.5 now provides classes for accessing ODBC data sources.

MFC 2.5 provides classes for accessing ODBC data sources. These classes provide for automatically

exchanging data between a C++ recordset object and columns of atable or query result. Dynasets as well
as recordsets are supported. Database transactions such as commit and rollback are supported. Common
database access functions such as adding, changing and deleting individual records are supported as well.

Database Forms

Quick Summary: MFC 2.5 has a CRecordView class that supports form design which is then used with
data exchange to transfer data to and from some database record.

A new MFC 2.5 class called CRecordView has been added that supports database form design. Text
fields and other controls can be added to turn a dialog template into a database form. The existing MFC
2.5 data exchange mechanisms — DDX and DFX — are then used to exchange data between this form
and some record in the underlying database.
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Conversion
OWL and MFC have both evolved since their initial versions. Borland's commitment is to make this
transition as easy as possible. A conversion utility is provided called OWLCVT to convert source code for
OWL 1 to OWL 2 that makes most changes automatically. This alowed the ObjectWindow's designers to
create a major enhancement that is not just an incremental improvement over the previous version.

MFC-ObjectWindows conversion guide

This section shows how to convert MFC code to equivalent ObjectWindows code. Keep in mind that there
are many ObjectWindows features that have no equivalent in MFC.

General Windows

Topic

ObjectWindows Code

Declaring response
tables

MFC Code
class CWWhd: public Cwd
{ ...
protected:

af x_nsg int

OnCr eat e( LPCREATESTRUCT) ;
af x_msg void OnCnd1();
af x_msg void OnCnd2();
DECLARE_MESSAGE_MAP()

class TMyWAd : public TW ndow {
publi c:

...

voi d EvKeyDown( Ul NT, Ul NT,

Ul NT) ;
voi d CnCommandl();
voi d CnCommand2() ;
DECLARE_RESPONSE_TABLE(
TMyWAd) ;

Defining response
tables

}s

BEG N_MESSAGE_MAP( CMyWnd, CwWnd)
ON_\WM CREATE()
ON_COMMAND( | DM 1, OnCnd1)
ON_COMMAND( | DM 2, OnCnd2)

END_NESSAGE_MAP( )

b
DEFI NE_RESPONSE_TABLE1(
TWWhd, TW ndow)
EV_VWM_KEYDOWN,
EV_COMMAND( CM 1, CnCndl),
EV_COMMAND( CM 2, CnCnd2),
END_RESPONSE_TABLE;

Creating a Window

CM/Whd* nyWhd = new CMyWhd;
myWhd->Create(...);

TWW ndow* w = new

TWW ndow( . ..);

w->Create();

//children are autocreated by
par ent

// Mai nW ndow i s autocreated by

app

Creating an MDI
frame window

class CWWhd :
public CMDI FrameWnd {...};

class CWApp :
public CWnApp {
publi c:
...
virtual BOOL Initlnstance() {
CWWhd* w = new CMyWhd;
if (!w)->LoadFrane(|DRES) )
return FALSE;
w- >ShowW ndow( m_nCrrd Show) ;
w- >Updat eW ndow( ) ;
m pMai nWhd = w;
return TRUE;

class TM/WAd :
public TMDI Frame {...};

class TMDI Fil eApp :
public TApplication {
publi c:
voi d I nitMinWndow() {
Frame = new TMDI Frane(..);
Frane->Attr. Accel Tabl e =
| DRES;
Fr ame- >Set MenuDescr(...);
Mai nNW ndow = Franeg;
}
H
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Creating an SDI
frame window

class CWWhd :
public CFraneWhd {...};

class CWApp :
publi c:
/1

public CWnApp {

virtual BOOL Initlnstance()({
CWWwWhd* w = new CMyWAd;
if (!w >LoadFrane(|DRES) )

return FALSE;

w- >ShowW ndow( m_nCrrd Show) ;
w- >Updat eW ndow( ) ;
m pMai nWhd = w;
return TRUE;

}

class TM/Whd :
public TFranmeW ndow {...};

class TSDI Fil eApp :
TAppl i cation {
publi c:
voi d I nitMinWndow() {
Frame = new
TFrameW ndow( . . . );
Frame->Attr. Accel Table =
| DRES;
Fr ame- >Set MenuDescr(...);
Mai nW ndow = Frane;
}
H

public

Creating documents

i
class CWDoc :
public CDocunent {..};

class TWyDoc : public
TDocunent {...};

Creating Views

class CWView : public CView {..};

class TMyVi ew :
public TView

{...}
Creating Doc/View class CWWwhd : public DEFI NE_DOC_TEMPLATE_CLASS(
temp|ates CMDI Chi | dWad { . }, TM/DOCurrent y TW\/i ew,
MyTenpl at e) ;
class CW/App : public CWnApp { MyTenpl ate btpl ("My files",
publi c: "Fotxt", O,
... "TXT", dtAutoDelete);
virtual BOOL Initlnstance() {
AddDocTenpl at e( new class TM/App : public
CMul ti DocTenpl at e( | DRES, TAppl i cation {
RUNTI ME_CLASS( CW Doc) , public:
RUNTI ME_CLASS( CWWhd) , 1.
RUNTI ME_CLASS(CW/ Vi ew) ) ) ; void InitMinWndow() {

CWwWhd* w = new CMyWhd;

if (!w >LoadFrane(|DRES) )
return FALSE;

w- >ShowW ndow( m_nCrrd Show) ;

w- >Updat eW ndow( ) ;

m pMai nWhd = w;

Set DocManager ( new
TDocManager (dnSDI |
}
H

dmvenu) ) ;

}
i
Adding a toolbar class CWWhd : TControl Bar* cb =

public CFranmeWhd { new TTool Box(0);

... cb->l nsert (*new

protected: TBut t onGadget (CM TOOL1,
CTool Bar m Bar; CM TOOL1,

}; TBut t onGadget : : Excl usi ve,

int CWWhd: : OnCr eat e(
LPCREATESTRUCT | pcs)
{
if (CFrameWd:: OnCreat e(
I pcs) == -1)
return -1,
if (ImBar.Create(this)
|| !mBar.LoadBitmap(|DRES) )
return -1,
return O;

TRUE,
TBut t onGadget : : Down) ) ;
cb->l nsert (*new
TBut t onGadget (CM TOOL2,
CM TOOL2,
TBut t onGadget : : Excl usi ve,
TRUE) ) ;

frame->lnsert(cbh, Top);
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Adding a status bar

class CMyWhd: public CFrameWd
{

...
protected:
CSt at usBar
}

int CWWhd: : OnCr eat e(
LPCREATESTRUCT | pcs)

m Bar ;

if (CFrameWid:: OnCreat e(
I pcs) == -1)
return -1;
if (!mBar.Create(this) ||
I'm Bar . Set | ndi cat or s(
i ndi cat ors,
si zeof (i ndicators) /
sizeof (UNT) ) )
return -1;
return O;

class TMyApp : public
TAppl i cation {
publi c:

voi d I nitMinWndow() {

TStatusBar* sb =
new TSt at usBar (0,
TGadget : : Recessed,
TSt at usBar : : CapsLock |
TSt at usBar: : NurmLock |
TSt at usBar:: Overtype);
Frame- >l nsert (*sb,

}
3

TDecor at edFr ane: : Bot t on) ;

Iterating over child
windows

}
void CM/WAd: : I terate()

{
for (Cwhd* w = Get TopW ndow() ;
w !'= NULL;
w = w >Get Next W ndow()) {
/] use child wi ndow 'w

}

static void f(TWndow w,
voi d*)
{...do sonething with 'w}

void TMyW ndow: : g()
{ For Each(f); }

Locating a child
window

}
CWid® CMyWid: : Fi ndChi 1d()

{
for (Cwhd* w = Get TopW ndow() ;
w !'= NULL;
w = w >Get Next W ndow()) {
/1 see if child wi ndow found
if (wis the right w ndow)

return w,
}
return O;
}
...useChild()

CW ndowfirst = FindChild;

static BOOL f(TW ndow* win,

voi d*)
{ : -
return(win satisfies sone
condi tion);
}

voi d TMyW ndow: : useChi | d()

TW ndow* first =
Fi rst That (f);

Finding the active
MDI child window

}

class CWWhd: public CMDI FraneWhd
{

...

publi c:

void f() {
CMDI Chi | dWhd* w =
MDI Get Active();
if ('w) return;
/] use w ...
}
H

class TMDI Fil eApp :
TAppl i cation {
publi c:
...

MDIClient* Cient;

public

protected:
void f() {

TMDI Chi | d* w =

Client->GetActiveM Child();

if ('w) return;
Il use w..

}

3
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Dialog boxes and Child Controls

Topic MFC Code ObjectWindows Code
Creating a modal CDi al og dl g(| DD_ABQOUTBOX) ; TDi al og(this, 1D).Execute();
dialog box dl g. DoMbdal () ;

Creating a modeless
dialog box

voi d CMyW ndow: : Tool s() {
Chi al og dl g(1DD_TOQLS) ;
dl g. Create(this);

voi d TMyW ndow: : Tool s() {
TDi al og(this,ID).Create();

Initializing the
controls in a dialog
box

class CWDig : public CDialog {
publi c:
...
/1 {{ AFX_DATA(CWD g)
int mVal uel,;
int mVal ue2;
/1}} AFX_DATA
protected:
DECLARE_MESSAGE_MAP()

b

voi d CW Dl g: : DoDat aExchange(
CDat aExchange* pDX)

CDi al og: : DoDat aExchange( pDX) ;
DDX_Text (pDX, | DC_EDI T1,
m Val uel);
DDV_M nMax! nt (pDX, m Val uel,
-10, 20);
DDX_Text (pDX, | DC_EDI T2,
m Val ue2);
DDV_M nMax! nt (pDX, m Val ue2,
0, 100);
}

struct
/1 transfer buffer
1.
} Buffer
class TW/Dig : public TDial og {
publi c:
1.
™™D g(...) {
/1 create controls
Set Tr ansf er Buf f er (&Buf fer) ;
}
H

Reading the
controls in a dialog
box

Sane as above.

Sane as above

Setting a dialog's

SetDigltem nt (nl D, val ue);

TEQit(...).SetText("this");

child control
Reading a dialog's CEdit& edittedData = TEdit* e = new TEdit(...);
child control *(CEdit*) GetDi gltem(nlD); char name [80];

e- >Cet Text (name, 80);

Validating Data

DDV functions. See code under
"Initializing the control in a
di al og box".

TEdit* e = new TEdit(...);
e->Set Val i dat or (new
TPXPi ct ureVal i dat or (" &&&") ;

Bitmapped buttons

class CWDig : public CDialog {
publi c:
enum {I DD = | DD_BI TMAPDLG} ;
CWDI g();
...
protected:

CBi t mapBut t on buttonil;

cwDl g: : WD g()
: CDial og(CWD g: : | DD)

if (!buttonl. LoadBit maps(
"Up", "Down", "Focus") ) {
TRACE(" Probl em ") ;
Af xThr owResour ceException();
}
}

no code necessar y
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GDI Operations

Topic MFC Code ObjectWindows Code
Creating a pen CPen pen; TPen pen(TCol or(0, 0, 0) );
pen. Creat ePen(PS_SOLI D, 1, or
RGB(0, 0,0)); TPen pen(TCol or:: Bl ack);

Drawing a line

voi d CMyWhd: : Li ne( CDC& dc)
{
CPen pen;
pen. Creat ePen(PS_SOLI D, 1,
RGB(0,0,0) );
CPen* pd dPen =
dc. Sel ect Obj ect (&pen) ;
dc. MoveTo( 10, 10);
dc. Li neTo(20, 30);
dc. Sel ect Obj ect (pd dPen) ;

voi d TMyWhd: : Li ne( TDC& dc)
{

TPen pen(TCol or(0, 0, 0) );
dc. Sel ect Obj ect (pen);

dc. MbveTo(0, 100);

dc. Li neTo( 100, 20);

}

Painting with a
brush

}
voi d CMyWhd: : Box( CDC& dc)
{

CBrush brush(RGB(0, 0, 0) );
CBrush* pA dBrush =
pDC- >Sel ect Obj ect (&brush);

dc. Rect angl e(30, 30,
100, 100);
dc. Sel ect Obj ect (pd dBrush);

voi d TMyWhd: : Box( TDC& dc)

{
dc. Sel ect Obj ect (
TBrush( Col or: Bl ack));
dc. Rect angl e( 0, 20, 30, 400) ;

Creating fonts

}
voi d CMyWhd: : Font ( CDC& dc)

{

LOGFONT | f;

menset (& f, 0, sizeof(If));

I f.1fHeight = 20;

I f.1fWeight = FWBOLD;

strcpy(lf.IfFaceNane,
"Arial");

Cront font;

font.CreateFontindirect (& f));

voi d TMyWhd: : Font ( TDC& dc)

{

TFont font("Arial", 20,
FW BOLD) ;
}

Drawing text

}
voi d CMyWhd: : Dr awText ( CDC& dc)

{
CRect rect(20, 30, 100, 200);

voi d TMyWhd: : Text ( TDC& dc)

dc. DrawText (" Text ",

dc. DrawText ("Text", -1, rect, -1, TRect(O0, 0, 10, 200),
DT_CENTER) ; DT_CENTER) ;
} }
Creating bitmaps CBi t map bm TBi t map* bm = new TBi t map(

bm LoadBi t map(" MyBl TMAP") ;

*Get Modul e(), "1D');

Displaying bitmaps

voi d CMyWhd: : Dr awBM CDC& dc)
{

CBi t map bm

bm Cr eat e(" MYBI TMAP") ;

CBi t map* pbnQ d;

CDC dcMem

dcMem Cr eat eConpat i bl eDC( &dc) ;
pbmO d =
dcMem Sel ect bj ect (&bn) ;

dc. BitBlt (100, 100, 50, 50,
&lcMem 0, O,
SRCCOPY) ;

dcMem Sel ect Obj ect (pbnQ d) ;

dcMem Del et eDC() ;

}

voi d TMyWhd: : Dr am TDC& dc)
{

TBi t map* bm = new
TBi t map(*Get Modul e(), "I1D");
TMenor yDC nenor yDC(dc) ;
menor yDC. Sel ect Obj ect (
*Bi t map) ;
TRect rect(0, 0, 40, 40);
dc.BitBlt(rect, nenoryDC,
TPoi nt (0, 0), SRCCOPY);
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Containers

Topic

MFC Code

ObjectWindows Code

Creating an array

CByt eArray nyArray;

TI ArrayAsVect or <i nt >
nyArray(5,0,5);;

Copying an array

CByt eArray nyArray;
be copi ed

CByt eArray copyArray;
copied into

Il array to

/] array

for (int i=0; i <
myArray. Get Si ze(); i++)

copyArray [i] = nyArray
Lil:

TVect or | np<i nt > nyArray;
TVect or | np<i nt > copyArray;
for (int i =0;
i < nyArray. Count();
i ++)
copyArray [i] =
nyArray [i];

Adding elements to
an array

CByt eArray nyA;
BYTE val ue = 2;
nmyA. Add(val ue) ;

TArrayAsVect or <i nt > nmyA(5, 0, 5);
int value = 5;
nmyA. Add(val ue) ;

Removing elements
from an array

CByteArray nyArray;
myArray. RenmoveAt (10) ;

TArr ayAsVect or <i nt >
nyArray(5,0,5);
myArray. Detach(3);

Searching an array
for an item

CByteArray nyArray;
int Findlten(BYTE val ue)

{
for (int i=0; i <
myArray. Get Si ze(); i++) {
if (nyArray [i] == val ue)
return i;
}

return -1;

}

TArr ayAsVect or <i nt >
myArray(5,0,5);

int value = 5;

int index =

myArray. Fi nd(val ue);

Deleting the items in
an array

CStringArray nyArray;
voi d Del eteArray()

{
for (int i=0; i <
myArray. Get Si ze(); i++)
delete myArray [i];
myArray. RenoveAl | ();

TArr ayAsVect or <i nt >
nyArray(5,0,5);
myArray. Fl ush();

Creating a list

CStringLi st nyList;

TLi stl mp<string> myList();

Copying a list

CStringList nyList; // list
/1 to copy

CStringlLi st copyList; // list
/] copied to

voi d Copylist()

PCSI TI ON pos =
myLi st . Get HeadPosi tion();
whi | e (pos)
copyli st. AddTai | (
myLi st. Get Next (pos) );

}

TLi st | mp<string> mnyLi st;
TLi st | mp<string> copylLi st;

static void DoCopy(
string& s, void*)
{copylLi st.Add(s);}

void f()
{ nylLi st. For Each(DoCopy, 0); }

Adding items to a
list

CStringLi st nyList;
myLi st. AddTai |l ("Hel 1 0");
nyLi st. AddHead(" Good- bye");

TLi st | mp<string> mnyLi st;
myLi st. Add(" Test");
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Removing items
from a list

CStringLi st nyList;
voi d Renpvel ten{CString& target)

PCSI TI ON pos =
myLi st . Get HeadPosi tion();
whil e (pos) {
CString& str =
myLi st . Get Next (pos);
if (str == target)

nmyLi st . RemoveAt (pos) ;
delete str;

}
}

TLi st | mp<string> mnyLi st;
myLi st. Detach("Test");

Searching a list for
an item

CStringLi st nylList;
BOOL HasString(CString& target)

PCSI TI ON pos =
myLi st . Get HeadPosi tion();
whil e (pos) {
CString& str =
myLi st . Get Next (pos) ;
if (str == target)
return TRUE;

}
return FALSE;
}

TLi st | mp<string> mnyLi st;
if (nyList.Find("Test") ) {
/1 the itemwas found...

}

Deleting all the
items in a list

CStringLi st nyList;
voi d Del et eLi st ()

PCSI TI ON pos =
myLi st . Get HeadPosi tion();
whi | e (pos)
del ete
myLi st . Get Next (pos) ;
myLi st. RemoveAl | ();
}

TLi st | mp<string> mnyLi st;
myLi st. Flush();

Creating a dictionary

CMapStri ngToCb nmyMap;

/1 create a hashable cl ass

class HashString : public
string {

publi c:

HashString() string() {}

HashString(const char* s)
string(s) {}

unsi gned HashVal ue() const

{ return hash(); }

b
void f()
{ t ypedef

TDDAssoci ati on<HashStri ng,
HashString> synbol ;
TDi cti onar yAsHashTabl e
<synbol > Di cti onary;

Copying a dictionary

CMapStri ngToGb myMap; // map to
copy

CMapStri ngToOb myCopy; // map
copied to

PCSI TI ON pos =
myMap. Get Start Position();
whil e (pos) {

CsString string;

Cnj ect* pQbj ect;

myMap. Get Next Assoc(pos, string,
poj ect) ;
copyMap. Set At (string, pObject);

typedef TDDAssoci ation
<HashString, HashString>
synbol ;
t ypedef
TDi cti onar yAsHashTabl e
<synbol > dictionary;
dictionary nyTabl e;
dictionary copyTabl e;

static void DoCopy(
synbol & s, voi d*)
{ copyTabl e. Add(s); }

void f()
{ nyTabl e. For Each(
DoCopy, 0);
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Adding items to a
dictionary

CMapStri ngToCb nmyMap;

CsString string;

Cnj ect* pQbj ect;

myMap. Set At (string, pObject);

Tabl e. Add( Symbol ("K', "U));

Removing items CMapSt ri ngToCb mnyMap; Tabl e. Det ach( Synbol ("K', "U"));
from a dictionary ) )
voi d Renpvelten{CString& str)
{
Cnj ect* pQbj ect;
if (!nyMap. Lookup(str, &pQbject)
)
return;
myMap. RenoveKey(str);
delete str;
del ete *pObj ect;
}
Searching a CMapStri ngToCb nmyMap; synbol *_ r =
dictionary for an _ Tabl e. Fi nd(Symbol ("K", "U"));
item BOOL Hasltem(CString& str) if (r) {
{ /1 found...
Coj ect* pObj ; }

return myMap. Lookup(str, &pQhj)
}

Deleting all the
items in a dictionary

CMapStri ngToCb nmyMap;

PCSI TI ON pos =
myMap. Get Start Position();
whil e (pos) {
CsString string;
Cnj ect* pQbj ect;
myMap. Get Next Assoc(pos, string,
poj ect) ;
del ete pObject;

}
myMap. RenoveAl | () ;

dictionary nyTabl e;
myTabl e. Fl ush();
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Persistence

Topic MFC Code ObjectWindows Code
Creating an input CFile nyFile; ifpstreamis("T.TST");
stream nyFile. Open("T. TST",

CFi |l e: : rodeRead) ;
CAr chi ve myArchi ve(&nyFil e,
CAr chi ve: : | oad) ;

Streaming an object | i nt i; int i;

in nyArchive >> i; is > i;

Creating an output Crile nyFile; of pstream os("T. TST");
stream r‘ryFi le. Open( "T.TST",

CFile::mdeWite);
CAr chi ve myArchi ve(&nyFil e,
CAr chi ve: : store);

Streaming an object | i nt i; int i;
out nyArchive << i; 0s << i;
Conclusion

Both ObjectWindows and MFC are extensive application frameworks that make Windows programming
easier. ObjectWindows is very object-oriented system, utilizing advanced C++ features such as multiple
inheritance, class templates and exceptions handling. ObjectWindows is programmaticaly a very safe class
library to program with. Exception handling eliminates the need to constantly check for successful
resource allocation and GDI operations, allowing you to concentrate on what your application does than
on recovering from Windows API failures. MFC is very little object-oriented, utilizing C language
constructs pervasively. There are numerous pitfalls in MFC programming that can be particularly difficult
to debug. For example, MFC exception handling does not properly destroy objects in the course of stack
unwinding during exception handling. Thisis a fiendish trap, that MFC programmers are destined to be
caught in. There are many other problems with MFC, such as lack of GDI orphan control and standard
run-time type identification that collectively make MFC programming much more difficult and much less
effective than ObjectWindows programming.

The bottom line is productivity. ObjectWindows provides a much higher degree of abstraction from
Windows details, allowing you to build complex system quickly and with little coding. Containers are one
area in which ObjectWindows is spectacularly better the MFC, but the list of ObjectWindows strengthsis
long. ObjectWindows is better than MFC in handling persistence, exceptions, GDI, printing, tool palettes,
dialog box child controls and debugging diagnostics -- to name a few. ObjectWindows is a mature C++
product, ready to take on even the toughest assignments.
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