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It's safe to say now that C++ is in the mainstream of programming. As people developed their
class hierarchies and objects, a problem has emerged: C++ is great for developing reusable
objects, but only in the context of the same development environment. If you create objects
using Visual C++ and MFC, you can't realistically mix them with objects developed with
Borland’s OWL or Smalltalk. The problem is that object-oriented programming languages
support reusability at the source code level, not the binary level.

Consider creating a C++ object and putting it in a DLL. Great, but there are problems. DLLs
export a list of callable function names, but C++ mangles these names. There are no name-
mangling standards, so if the DLL was developed with Borland C++ it will have names mangled
differently than if it was implemented with Visual C++. To be able to call the member functions
exported from a DLL, the calling application must be implemented using the same vendor's C++
as the DLL. A pity, and also a source of headaches for companies with C++ custom control
packages. OLE and VBX controls don’t suffer from these limitations.

OLE rescues C++

But that’'s where the next level of standardization comes in: binary interoperability. OLE uses
objects that have a predefined binary image. With binary objects, you can interact with objects
whose internal structure and implementation may be entirely unknown to you. If you develop an
OLE server object, its binary image and interface must be the same no matter how the object
was created. How is this done ? Well, Microsoft developed the Component Object Model (COM),
an object format standard that describes the exact binary interface of objects, and the way
calling applications interact with these objects. OLE objects are COM objects that support certain
basic operations, such as dragging, dropping, streamability, in-place activation, and so on.

The COM standard takes the concept of object from the source code level to the binary level —
not exactly a trivial accomplishment. Using OLE objects, it no longer matters whether an object
was created using C, Borland C++, Visual C++ ,or even Visual Basic. The external interface of
an OLE object is completely language independent. If you create an OLE object using C++. you
are required to give it a standard OLE interface that encapsulates the internal C++ interfaces,
hiding language-specific details like data members and mangled function names from users of
the object. With OLE, we’re finally on the road to full object interoperability. But beware, there
are still many obstacles on the road to full object-oriented application development, and it will be
a few more years before these problems are solved.

C++ rescues OLE

All this wonderful new OLE functionality comes at a price: complexity. Anyone who has read
anything on OLE programming will want to avoid dealing directly with the OLE API. There are
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hundreds of functions, dozens of interfaces, problems with memory allocation, lists of registration
parameters, the list goes on and on. OLE seems to be a technology that everyone needs but few
find easy to implement.

Microsoft eased much of the pain of utilizing OLE by introducing MFC 2.5 in late 1993. Using the
new MFC classes, developing an OLE server or container is relatively easy (see Paul DiLascia’a
article “"OLE Made Almost Easy: Creating Containers and Servers Using MFC 2.5, MSJ Vol 9
No 4) — especially with AppWizard. Borland C++ had no application framework support for OLE
programmers until now. Borland C++ programmers can now also reap the benefits of OLE with
Borland C++ 4.5.

Covering Up the Mess

Borland waited so long to bring OLE support to C++ because it took a lot of time to design a
C++ package that would elegantly wrap up OLE, support all the OLE functionality, be easy to
use, and be independent of OWL. No small order. Borland wanted to wait until they felt they had
done it right. After spending a lot of time studying their design and code, | am ready to agree with
them. Not only did they hide the tremendous complexity of OLE, but the resulting classes make
good use of C++ constructs like multiple inheritance and polymorphism.

OLE objects don't support inheritance or polymorphism or member access specifiers. After all,
OLE objects are not C++ objects, even though they might be implemented using C++. The
Borland OLE classes provide a level of insulation code around the OLE API that makes it
possible to use C++ constructs like inheritance with nonchalance. While C programmers are
forced to learn an entirely new API for OLE programming, with all the complexity of new
interfaces, Borland C++ programmers need only derive their OLE objects from an OLE class.
They simply inherit OLE capabilities. Borland C++ 4.5 supports the OLE functionality that comes
with Visual C++ 2.0, and in addition offers the following:

Support for in-proc (DLL) OLE servers
Support for OLE for non-OWL applications
Support for self-registering servers

In MFC, OLE was implemented by adding new code and classes directly to MFC. If you want to
develop an OLE object using C++ classes in Visual C++, you must use MFC. Not so for Borland
C++. The classes that encapsulate OLE code are not part of OWL, but form an entirely new
class hierarchy of their own called the ObjectComponents Framework (OCF). It is possible for
programmers working in Visual C++ to use the OCF classes, a fact that could be of interest to
developers writing OLE servers that have no user interface of their own, and require no MFC
functionality.

The BOCOLE Engine

The first step in reducing the complexity of the OLE API was to encapsulate OLE in a package
that made available to applications all the normal OLE interfaces, but also added a number of
higher level ones. Borland christened the resulting product BOCOLE (Borland
ObjectComponents OLE). BOCOLE ships as a 16 bit DLL bundled with Borland C++ 4.5. The
DLL can be used by stand-alone applications that have nothing to do with Borland C++. In fact,
WordPerfect 6.1 and Paradox 5.0 were both OLE-enabled through the use of BOCOLE. Borland
C++ 4.5 ships with the full source code for BOCOLE.

Application developers often use high-level constructs such as the document/view model, in
which data is separated from the code that displays the data in a window. Providing OLE
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support to such applications requires the repeated use of groups of low-level OLE interfaces and
functions. To simplify application development, Borland added a number of high-level interfaces
to BOCOLE that correspond to some of the commonly used application objects like Documents
and Views. BOCOLE therefore has high-level interfaces like IBWindow, IBDocument and IBView
that are built on top of lower level OLE interfaces like IDataObject, IUnknown and IClassFactory.
All the high level BOCOLE interfaces start with the letters IB (for Interface BOCOLE),.
Applications can call functions in the BOCOLE interfaces the same way they would call functions
in a native OLE interface.

BOCOLE defines internally a number of classes that correspond one-to-one to the interfaces
supported. For example, the OLE IClassFactory interface is supported with the class
IClassFactory, the IlUnknown interface is supported by a class called IlUnknown. The high level
BOCOLE interfaces also have matching classes, so the IBWindow interface is implemented by
an internal class called IBWindow.

Figure 1 shows a list of the classes that encapsulate native OLE interfaces. Figure 2 shows the
classes that support higher level BOCOLE interfaces, built on top of the lower level OLE
interfaces.

OLE Interface Purpose
IClassFactory Creation of new objects
IDataObject Data transfer for clipboard

operations, drag and drop
IDispatch Automation support
I[EnumVARIANT Accessing collections

contained inside
automated objects

IMalloc Memory allocation

IStorage Structured storage support

ITypelnfo Description of objects in
type libraries

ITypeLib Description of objects in
type libraries

IlUnknown Universal Interface

Figure 1 - OLE interfaces encapsulated by low level BOCOLE classes.

BOCOLE Interface Purpose

IBApplication Frame window support for
container applications

IBClassMgr Support for aggregate objects

IBContainer Drag and drop with container
windows

IBContains Support for client containers

IBDataConsumer Data sink support

IBDataNegotiator Drag and drop support

IBDataProvider Clipboard Support

IBDocument General support for application
documents

IBDropDest Drag and drop

IBLinkable Moniker Support
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IBLinkInfo Support for linked objects
IBPart Used by OCF container
applications to control
embedded/linked objects

IBRootLinkable Moniker support

IBService Clipboard support

IBSite Client container screen
management for linked/embedded
objects

IBWindow Support for main and child

windows in container applications

Figure 2 - High-level OLE interfaces supported by BOCOLE.

The beauty of using classes rather than interfaces is that you can use inheritance with classes,
so all the usual notation of a C++ program can be used in an OLE context. In C-style OLE, if you
have an object that supports the | Unknown interface and the | Di spat ch interface, you have to
create an object that supports all the functions of both interfaces. With BOCOLE, the class

| Di spat ch is derived from class | Unknown, so you only have to support the functions of the

| Di spat ch interface — the others are inherited from the base class | Unknown. You only override
those base class functions that you want to change. The name-mangling problem disappears
altogether in OLE, because function calls made through OLE interfaces are internally made by
ordinal number, not by name. OLE has a specification that spells out the order in which functions
must appear in the virtual function table (vtbl) for OLE objects. As long as a class’ vtbl is laid out
according the the OLE spec, everything works. For example, consider the OLE | Unknown
interface, which supports the functions Quer yl nt er f ace, AddRef and Rel ease. The OLE spec
says that | Unknown’s vtbl must have Quer yl nt er f ace as the first function, then AddRef , then
Rel ease. The C++ class defined like this:

cl ass | Unknown {
virtual HRESULT Querylnterface();
virtual ULONG AddRef ();
virtual ULONG Rel ease();

};

has a vtbl structure that matches the OLE spec. When an application obtains a pointer to an
object of class | Unknown and calls the function Rel ease, OLE actually calls the function
referenced by the third entry in the vtbl. No actual function names are involved.

For each OLE interface, BOCOLE has a corresponding class, as discussed earlier. Some of the
higher level BOCOLE interfaces (like | BPar t ) support multiple interfaces, so they are derived
from other classes. Figure 3 shows the class hierarchy of the high-level interface classes of
BOCOLE.
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IUnknown

—| IClassFactory

—|IBCIassMgr

—|IBContains

IBDataConsumer |—|IBDropDest |

—| IBDataNegotiator

IBDataProvider |—| IBPart |

—|IBDocument

—IBLinkable

|—| IBRootLinkable

——|IBLinkinfo

—| IBService

—IBSite

IBApplication |

——IBWindow

IBContainer |

Figure 3 - The hierarchy of the BOCOLE high-level interface classes.

To see how inheritance works with BOCOLE classes, from the perspective of OLE interfaces,
consider the layout of the vtbl for an object of type | BW ndow, as shown in figure 4.
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Querylinterface
AddRef —— 0O IUnknown interface
Release

GetWindow
GetWindowRect
GetWindowTitle
AppendWindowTitle
SetStatusText
RequestBorderSpace
SetBorderSpace O IBWindow interface
InsertContainerMenus
SetFrameMenu
RestoreUl

Accelerator
GetAccelerators

Figure 4 - The memory layout of the vtbl of a BOCOLE object of class | BW ndow, supporting the
OLE | Unknown and BOCOLE | BW ndow interfaces.

If an application calls the function Rel ease, OLE internally calls the third function in the vtbl,
which correctly calls | Unknown: : Rel ease. If an application calls Get W ndow, then the fourth
function in the vtbl will be correctly called. Inheritance is used extensively inside the BOCOLE
code, but from an OLE perspective there are only interfaces and vtbls to call functions through.
The BOCOLE code reaps all the benefits of C++ inheritance, remains completely compliant with
the OLE interface specs, and adds a number of high level interfaces on top of the low-level OLE
interfaces.

OCF = Object-Oriented OLE

The centerpiece of OLE programming in Borland C++ 4.5 is OCF, an entirely new C++ class
hierarchy. OCF calls functions exported by the BOCOLE DLL to deal with OLE, avoiding the
direct call of native OLE API functions. OCF is to OLE what OWL is to Windows. It wraps all the
nasty stuff up, and presents to you a clean object-oriented environment. When you develop an
application that requires OCF, you statically link the application code to the OCF library.
Although OCF can be used with programs written in C or Visual C++, OCF is not sold separately,
but bundled with Borland C++ 4.5, like BOCOLE. While BOCOLE deals primarily with OLE
interfaces, OCF has C++ classes that deal with higher-level concepts such as messaging and
callbacks. Figure 5 gives you a sense of how OCF fits into a typical application.
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OLE / OCF OLE / BOCOLE

Requests Requests
User | ocF | BOCOLE
Application [ <

OLE / OCF OLE / BOCOLE

Notifications Notifications 4

OLE Notifications

OLE Requests

A

OLE

Figure 5 - The relationship between applications, OCF, BOCOLE and OLE.

When an application needs an OLE service (such as when embedding an OLE object), it calls an
OCF function, which will typically result in multiple lower-level calls to BOCOLE. Conversely,
when an application receives a notification message back from OCF, it needs to provide a
handler for it. If you develop your application using OWL with AppExpert, then all the code to call
OCF and handle OCF notifications is provided automatically. If you want to use OCF with an
older project, or may be a Visual C++ project, then you will need to add a number of calls to
OCEF functions, and provide message handlers for notifications received from OCF.

Applications don’t need to be concerned whether a feature is carried out by BOCOLE alone or
OCF and BOCOLE together. In the remainder of this article, | will use the term OCF to indicate
the combined functionality of ObjectComponents Framework and BOCOLE, unless otherwise
specified. Most of the OLE functionality is handled automatically and transparently by OCF
classes, so users of OCF classes don’'t need to be OLE API experts. OCF handles all the details
for the following OLE operations:

Linking

Embedding

Clipboard operations

Drag-and-drop

Compound files

Support for server applications as EXEs
Support for server applicatrions as DLLs
Automation

Type library creation

OLE registration

Localization

A really nice feature of OCF is that it can be used both in Borland C++ based and Visual C++
based applications. If you created a Visual C++ app using AppWizard without enabling OLE,
there are only two ways you can add OLE to it (apart from the suicidal approach of low-level
coding of the OLE API calls): you rebuild a new OLE-enabled app and transfer all your code into
it, or you add OCF to the application. Using the second approach, you just add handlers for
messages originated or delegated to you by OCF, and call OCF functions to handle user actions
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that involve OLE operations. Borland provides a number of sample programs that show how to
use OCF to OLE-enable a generic application written in plain C. The code shown can easily be
adapted to applications using Visual C++.

OCF has classes that manage the functionality of OLE servers, containers, embedded objects,
linked objects, automated objects and automation controllers. All the classes are wrapped up in a
single package, and create the class hierarchy shown in figure 6. OCF class names normally
begin with the letters TOc.

TOcModule TOcDocument
TOcltemName TOcltemLink
TOcFormatName TOcFormatData
TOcPartSize TOclnitinfo
TOcFormat TOcScaleFactor
TUnknown
TOCApp TOcPart TOcDataProvider TOcLinkView
TOcServedCOM TOcDispatchCOM TOcView
TDispatch TOcRemView

Figure 6 - The complete OCF class hierarchy.

Connector Objects

If you embed or link an OLE object in a container, you want to be able to manipulate the object
as a C++ object, avoiding all the low-level OLE stuff. When you are create an OLE server you
also want to be able to handle painting in the view space of a client container using C++ objects.
OCF defines the classes TCcPart and TOcRenVi ew to support these two situations. These
classes, along with a couple others, are called connector classes in OCF, because they connect
your application directly with an underlying OLE object.
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If you create an OLE container using OCF, when you link or embed OLE objects in it, a TOcPar t
is created dynamically for each object. Rather than interact directly with the low level OLE
interfaces of the linked/embedded objects, OCF calls members of TCcPar t , which in turn
manipulate the OLE object connected to it. When you create a server object with OCF, an object
of type TOcRenVi ew is allocated to handle painting of the object in the view space of client
containers. The server calls member functions of the TCcRenVi ew connector object, which in
turns makes calls to BOCOLE and OLE to carry out the painting. Figure 7 shows a diagram of
the relationships between OCF connector objects, the user code and OLE.
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OLE Layer

COM Object
attached to a

connector object

BOCOLE Layer

OCF Layer

* BOCOLE [*

Y

TOcApp

TOcView

TOcPart

TOcRemView

TOcDocument

OCF Connector Objects

A

Application Layer

Figure 7 - The OCF connector classes, shown in light blue.

A

User Code
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How OCF connector objects are created

To see how connector objects are used inside OCF, let’s start by finding where connector objects
are created, and how they are attached to OLE objects. Assume you have an OLE container
application, that uses OCF. To embed an object, you use the Insert Object menu, which is a
standard menu that all OLE containers should support. Using the Insert Object menu, you bring
up a dialog box showing a list of all the OLE servers registered in your system. The dialog box
might look as shown in figure 8.

Create New T Create from Eile ]

DObject Type: I 0K |

Microzoft Drawing | Cancel

Microzoft Graph
Microsoft Graph 5.0 | Help I
Microzoft Word 2.0 Document
Microzoft Word 6.0 Document
Microzoft Word 6.0 Picture
Microzoft WordArt 1.0
Microzoft WordArt 2.0

Package 3

[ Dizplay az Icon

Reszult
Inzerts a neve Equation object into your

[
Em document.

Figure 8 - The OLE Insert Object dialog box.

If you create the container using OWL with AppExpert, code is generated to automatically call all
the OCF functions to display the Insert Object dialog box and embed a new object of the
selected type. When you select an object type on the dialog box, OWL creates a TOcPar t
connector object with information about the new OLE object being embedded.The whole
process is wrapped up inside the handler for the Insert Object command in the OWL class

TA eW ndow, which looks something like this:

/1 OAL handler for the Edit Insert Object command
voi d TA eW ndow: : CnEdi t | nsert Obj ect ()

/1 initialize an OLE i nformati on object
TCclnitlnfo initlnfo(OcView;

if (OcApp->Browse(initlinfo)) {
/1 open the Insert Object dialog box and
/'l get the class ID of the object selected

/'l set a default position and size for
/'l the object being enbedded

TRect rect (30, 30, 100, 100);

Get I nsert Positon(rect);
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/'l create an OCF connector object
TOcPart* enbeddedObj ect =
new TQcPart (*COcDoc, initlnfo, rect);

/'l select the newy enbedded obj ect
Set Sel ecti on( enbeddedObj ect) ;

}
}

The OCF function TOcApp: : Browse( TCcl ni t I nf o& i nit) calls into the BOCOLE code, with
the code

BServi cel - >Browse(& nit) ;

which calls the BOCOLE function | BSer vi ce: : Br owse, which calls the OLE function

a eUl I nsert Qoj ect (), which in turn displays the dialog box in figure 8. When the user selects
an OLE object type and clicks the OK button, the call to TOcApp: : Browse( TCcl ni t | nf 0&

i ni t1nfo) returns, with the variable i ni t I nf o holding a valid OLE class ID. The code then
invokes the constructor for TQcPar t , passing the class ID ini ni t | nf 0. The constructor does
some internal initialization, then calls TOcApp: : BA eConponent Cr eat e() to create an OLE
object to connect itself to. The latter function calls into BOCOLE to create the actual OLE object
that the TOcPar t object then connects itself to. The entire process is shown graphically in figure
9.
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Application

Layer OCF Layer BOCOLE Layer
Handler for Edit Br ows e TosADD Br ovse S
Insert Object R
command ,

d eUl | nsert oj ect
OLE displays the
Insert Object dialog
box. User makes
selection.
< class ID
TCOcPar t
new »
BA eConponent Creat e
A
TQCAPP | o eat eFromBd el ni tl nfo - BA ePart
O eCreate

A
OLE creates the
object, and the
TCcPart and
connects to it.

Figure 9 - The activity involved in creating an ObjectComponents TOcPart connector object.

Does figure 9 look like something you want to be part of? | don't think so, but using OCF you
don’t need to know about the details that occur below the OCF layer. If you use AppExpert to
create your application, you generally won't need to add additional code to support OLE.
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Manipulating embedded objects through OCF connectors

Having created a TOcPart connector object in the previous section, I'll show how a container
application would manipulate an embedded object through TOcPart member function calls.
Containers must have a window in order to display embedded or linked objects. This window
must be associated with a TOcVi ew connector object, which knows how to paint the embedded or
linked objects. The embedded or linked objects must be associated by connector objects of class
TCcPart , allowing you to use standard C++ notation to manipulate the objects:

/'l assunme nmyServer points to some
/'l kind of enbedded or I|inked object
TOcPart* mnyServer;

if (!nyServer->lsVisible() )

/'l change the size of the object
Tsi ze size(30, 30, 100, 100);
nySer ver - >Set Si ze(si ze) ;

/1 make sure the server is visible
ny Ser ver - >Show( Tr ue) ;

}

If you use AppExpert, you won't need to write any code to manipulate OCF objects, because all
the code is generated for you. You will need to create and manipulate OCF connector objects if
your app was not created with AppExpert, or if was written in C or Visual C++. The Borland
sample programs show exactly what OCF code needs to added, and where.

The big picture

The only way to fully grasp how OCF works is to study a complete example. In the next few
sections I'll show how OWL servers and containers link through OCF, then BOCOLE down into
OLE, and then how OLE links back to your application.

Since AppExpert creates OWL code that calls OCF code, I'll discuss the implementation of a
simple OLE server app that uses OWL. Let’s assume you want to create a small OLE server that
works like a pocket calculator, as shown in figure 10.

= Calc n

H-| | !

Elw|lom||w
-

Figure 10 - A simple calculator server.
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You enter values into the calculator by clicking the buttons with the mouse. Results are displayed
in the black area at the top of the calculator. The first step is to create an OCF-enabled
application, so the server’s application class will need to be multiply derived from the OWL class
TAppl i cati on and the OCF class TCcMbdul e. The server's main window must also be OLE-
enabled, so it must be derived from the OWL class TA eFr ane, which uses an internal OCF
connector object of type TOcApp to handle OLE messages.

When you register the server with the system, your server’s code lies dormant until a client
container application invokes it (by embedding, linking or automation). Assuming the container
embeds your server, the first flurry of activity involves the creation of the OLE server object in
memory, which | outlined from the container’s point of view in figure 9. But there is a whole
bunch of activity that occurrs on the server object being embedded that doesn’'t show up in figure
9. The server code is only triggered into action with the O eCr eat e() call.

How OCF talks to OLE

When A eCr eat e is executed, the server app is run. When the container application manipulates
the embedded server using a TQcPart connector object, several layers of code are called into
action. Figure 11 shows what happens when the container does something like

ny Ser ver - >Show( Tr ue) ;

Application Layer OCF Layer BOCOLE Layer

myServer
Container Show( Tr ue) TOcPar t I BPart:: Show( Tr ue) BO ePart

Figure 11 - How a client container requests an embedded server to show itself.

The function Show s a very simple one, because it doesn’t involve user application code. OCF
and BOCOLE have code to completely process a Show command. The application code

Show( Tr ue) invokes the OCF function TCcPart : : Show, which invokes the BOCOLE function

I BPart:: Show. | BPart is one of the high-level interfaces supported by BOCOLE. Calling
functions of | BPart generally results in several lower level standard OLE functions being called.
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How OLE talks to OCF

Figure 11 isn’t complete. When the | BPar t : : Show function is executed, OLE must vector the
call to the appropriate function in the server. What | BPar t : : Show does is call the DoVer b
function of the embedded object’s | O eObj ect interface, passing the verb OLElI VERB_SHOW
which then makes the embedded object visible:

HRESULT BA ePart:: Show (BOOL bShow)

if (bShow) {
HRESULT hRes = DoVer b( OLEI VERB_SHOW ;
pSite->l nval i dat e( BOLE_I NVAL_VI EW ;
return hRes;

el se {
return pQa eObj ect - >DoVer b( OLEI VERB_HI DE,
NULL, this, O,
pCont ai ner - >Get W ndow() ,
(LPRECT) 0);

Calling TCcPart : : Show bool ) is a simple way of controlling an embedded object, because the
command can be entirely processed by low-level BOCOLE code.

A more complicated (and more typical) process is set into motion when doing things like telling
an embedded object to paint itself. There are no default paint handlers in BOCOLE, so the
request must filter up through the BOCOLE layer and connect to some C++ function in the
server's OCF code. Assume the container wants the embedded object to paint itself in the
container’s view space. The container will call the function TCcPart : : Draw, which filters down to
BOCOLE and calls the Dr aw function of the server’s | Vi ewObj ect interface, which then calls the
member function Dr aw of the server's OCF connector class TOcRenVi ew. This Dr aw function
does some internal processing, then sends a special WM_OCEVENT message to the view
window.

WM_OCEVENT is an OCF-specific message that is used to pass OLE requests and information
to the user application. Most operations performed on an embedded object result in some kind of
WM_OCEVENT notification being sent to the server’s view window. The WPARAM parameter
carries an OCF notification code, and LPARAM contains additional notification data. Using
Borland C++, messages are processed and dispatched using structures called Event Response
Tables (EVTs), which are equivalent to Visual C++ message maps.To process WM_OCEVENT
notifications, you add handlers to a window’s EVT. To handle the OC_VIEWPAINT notification,
you would add an EV_OC_VIEWPAINT entry:

DEFI NE_RESPONSE_TABLE1( TMyd eCont ai ner W ndow, TO eCont ai ner W ndow)
EV_OC_VI EWPAI NT,
END_RESPONSE_TABLE;

When a WM_OCEVENT message is sent to the window with the notification code
OC_VIEWPAINT in WPARAM, OCF will automatically call the handler EvCcVi ewPai nt . Each
notification code has a predefined handler name. WM_OCEVENT messages can be sent both to
servers and containers. Figure 12 lists the types of WM_OCEVENT naotifications that OCF can
generate.
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Notification Code

Description

OC_APPBORDERSPACEREQ

Requests a container for border space to display a frame

OC_APPBORDERSPACESET

Sets the amount of border space used to display a frame

OC_APPDIALOGHELP

Help button was pressed on a standard OLE dialog box

OC_APPFRAMERECT

Gets the inner rectangle of the main window

OC_APPINSMENUS

Inserts menus of embedded/linked object into main menu

OC_APPMENUS

Sets main menu of the application

OC_APPPROCESSMSG

Processes accelerator key messages

OC_APPRESTOREUI

Eliminates the toolbar and menu items added to the
application for an activated linked/embedded object

OC_APPSHUTDOWN

Closes the main window

OC_APPSTATUSTEXT

Sets the text on the status line

OC_VIEWATTACHWINDOW

Server attaches itself to an owner window.

OC_VIEWBREAKLINK

Server breaks a link to an item.

OC_VIEWCLIPDATA

Server renders its data in a given format.

OC_VIEWCLOSE

Server closes its remote view in the container view space.

OC_VIEWDRAG

A linked/embedded object is being dragged. Give feedback
to the container application and the user.

OC_VIEWDROP

An object is being embedded into a container by a drop
operation.

OC_VIEWGETITEMNAME

Server names its contents or selection.

OC_VIEWGETPALETTE

Server returns the palette used to draw its view.

OC_VIEWGETSCALE

Asks a container for view scaling information

OC_VIEWGETSITERECT

Asks a container for the bounding rectangle of the view site

OC_VIEWINMENUS

Server inserts its own menus in the container’'s menu bar.

OC_VIEWLOADPART

Server loads its document data.

OC_VIEWOPENDOC

Asks a container to open an exisiting document

OC_VIEWPAINT

Server paints itself in the container’s view space.

OC_VIEWPARTINVALID

A linked/embedded object was invalidated

OC_VIEWPARTSIZE

Requests the view extent of a linked/embedded object

OC_VIEWSAVEPART

Server saves itself in a compound file

OC_VIEWSCROLL

Requests a linked/embedded object to scroll its view

OC_VIEWSETLINK

Server establishes a link to an item.

OC_VIEWSETSCALE

Servers sets up scaling information.

OC_VIEWSETSITERECT

Requests a container to set the size of the bounding
rectangle of the view of a linked/embedded object

OC_VIEWSETTITLE

Sets the window title

OC_VIEWSHOWTOOLS

Server displays its toolbar in the container’s view space.

OC VIEWTITLE

Requests the window title of a view

Figure 12 - The OCF notifications sent with WM_OCEVENT messages.

The handling of notifications through EVT dispatching fits very well into OWL, because it is an
extension of the event-handling mechanism already used to dispatch child control notifications

and regular Windows messages.
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Persistence

Given the ability to embed server objects inside containers, the container must be able to
serialize the embedded objects. For example, if | create a simple container with embedded
Microsoft Word documents, my container should have the ability to save the Word documents to
a file and later read those documents back in. OLE uses the Structured Storage Model and
compound files to store documents that have embedded objects.

In a nutshell, a compound file is made up of storages and streams. A storage is equivalent to a
sub-directory (inside the compound file) and the stream is equivalent to a file (again, inside the
compound file). A compound file lets you save documents with objects embedded recursively to
any depth.

Conceptually, compound files are simple, but using the low level OLE API for structured storage
can be very complex. There are several interfaces, like | St or age, | St ream | LockByt es, and
dozens of different functions. OCF and OWL makes working with compound files a breeze.
When you create a server object, you derive its document class from TO eDocunent . This class
is derived from TSt or ageDocunent , which is derived from the standard OWL document-
handling class TDocunent . Class T eDocunent uses an internal OCF object of type
TCOcDocunent to handle basic document serialization support. Class TSt or ageDocunent puts a
C++ stream interface around the low-level structured storage OLE interfaces. To support
serialization of a user document derived from TO eDocunent , you must override the member
functions Conmi t and Open, like this:

class MyServer: public TA eDocunent {
// declare sone user dat a;
int a;
float b;

b

bool MyServer:: Commit(bool force)
{
/] get an output streamto use
/1 with an OLE conpound file
TQut Streant os = QutStreamof Wite);
if (los) return fal se;

/] save our docunent data
*0s << a << ' ' << b;

TA eDocunent:: Comm t(force); [/ save all objects enbedded

/1 in the server and commit the
/1 transacted storage

del ete os;
return true;

}

bool MyServer:: Qpen(int node, const char* path)

TA eDocunent : : Open(node, path); // read all objects enbedded
/1 in the server

if (GetDocPath()) {
/1 get an input streamto use for reading
/1 an OLE conpound file
TInStreant is = (TInStreant) | nStrean(of Read);
if ('is) return false;
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/'l read our user data fromthe conpound file
*is >> a >> b;
del ete is;

}

return true;

}

The reading and writing is handled using standard C++ stream insertion and extraction operators.
The base class TSt or ageDocunent handles the instantiation of the OCF stream objects that
support these operators. The input stream is of type TSt or agel nSt r eam the output stream of
type TSt or ageQut St ream The stream objects are allocated dynamically by

TSt or ageDocunent , SO you must delete them yourself.

Server objects linked or embedded in a client container don’t read or write to compound files on
their own. It is the client container that controls when its contained objects read or write
themselves. Containers implemented using OWL use the same class to handle their document
data as servers — a class derived from TA eDocunent . Assume this class is called

TMWy A eDocunent . When the user executes a File Save command for one of its windows
containing linked/embedded objects, the container's document manager invokes

TA eMyDocunent : : Conmi t . This function saves any private data the document may have, and
invokes the base class to write all linked/embedded objects out to storage. The Conmi t code is
essentially the same for containers and servers.

When the user opens a compound file, the application’s document manager invokes the member
function TMyA eDocunent : : Open, which reads in any private data you might have, and then
invokes the base class to read in any linked/embedded objects that were saved. Again, the Open
code is essentially the same for containers and servers. You aren’t required to use OWL in your
application, but it comes very naturally, since AppExpert generates OWL code with embedded
calls to OCF objects that do the grunt work. If you use Visual C++ or C, then you will need to
look at one of the Borland sample programs to see exactly where you need to add OCF objects
to your app.

Inheritance with OCF

Since OCF is a C++ class hierarchy, it follows that you can use standard C++ inheritance to
derive new classes from OCF classes. As mentioned earlier, to create a server you multiply
derive a class from the classes TAppl i cati on and TOcMdul e, like this;

class TMyServer: public TApplication, public TOcMdule {...};

Don't get too excited: inheritance is limited to building OLE objects from C++ classes. It isn’'t
currently possible to use inheritance to derive one OLE object from another. For example, given
an OLE server called Fur ni t ur e, you can't create a new Chai r server by deriving it from

Fur ni t ur e. Obviously, if you have the source code for Fur ni t ur e, then you can use it to derive
some kind of Chai r class:

class Chair: public Furniture {...};

but you still have to transform the new class into an OLE object.l It is possible to create a system
in which objects dynamically inherit from other objects at run-time, but OLE doesn’t attempt to
deal with such problems.

There is a way to put objects together that’s reminiscent of inheritance known as aggregation.
Using aggregation, you can basically chain together separately allocated and implemented
objects, so that one object appears to have inherited functionality from the other.
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OCF defines the class Tunknown that can be used to encapsulate an OLE object’s | Unknown
interface, with support for aggregated objects. Objects aggregated inside TUnknown must also

have TUnknown encapsulation. Figure 13 shows the relationship between aggregate and
aggregated OLE objects in TUnknown.

IlUnknown
@)
TUnknown
Aggregate internally visible IlUnknown interfaces
object T T T
Aggregated TUnknown TUnknown | TUnknown
objects

Figure 13 - A TUnknown object containing aggregated TUnknown objects inside it.

From the outside, OLE see only one | Unknown interface. The | Unknowns of the aggregated
objects are hidden inside the aggregate object. When the user requests the aggregate object for
an interface it doesn’t support directly, the request is passed on to each of the aggregate objects.
If one of the objects has the requested interface, it is returned to the caller. To OLE, it appears
that the interfaces of all the aggregated objects are supported by the single OLE object. OLE is
unaware that class TUnknown even exists. It isn’t exactly inheritance, but the results are similar.

Creating an OLE Container

Now that most of the small details have been taken care of, it's time to see some code in action.
Borland C++ 4.5 makes it very easy to create an OLE container, because AppExpert is now
OLE-aware. Using the AppExpert (which is similar to the Visual C++ AppWizard), click on the
OLE options you want, hit the Generate button, and you wind up with a complete project to start
off your OLE container application. AppExpert is essentially a one-shot deal: once you generate
an application, you can’t add features at a later time by running AppExpert on it again.
AppExpert doesn’'t know how to take an existing project (regardless of whether it was written in
Visual C++, Borland C++ or other), and add new features to it. It creates a brand new project

every time.

To demonstrate everything, | created an app called CONTAIN using AppExpert. To launch
AppExpert, you select the Project AppExpert command from the main menu (see figure 14).
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= AppExpert Application Generation Options

Topics:

Application: OLE 2 Ophtions

Select a topic from the outliner,
belowy, ta set related options far
pour project.

OLE 2 Container Options:

=Application
= Bazic Ophions

- Application is not an OLE 2 container

<+ Application is an OLE 2 container

OLE 2 Server Options:

= OLE 2 Options

* Code Gen Control

= Admin Options
oM ain Window
crMDI Child/View

AppExpert

“* Application is not an OLE 2 server
~+ Application iz an OLE 2 Server DLL
+ Application iz an OLE 2 Server EXE

_ | Enable Automation in the application

Server |D: | EASAEBC1-CEF1-101B-8CBA-040224009C02

|Disable OLE 2 zerver

-
8+a xl:ancel ? Help
Generate

Figure 14 - The AppExpert window, showing the OLE options.

| clicked the Container option, gave the project a name, chose the MDI app type and that’s about
it. What | wound up with were seven files with roughly 1400 lines of source code. The simple app
supported basic things such as File New and File Open, but most importantly, the Edit menu
had an item called Insert Object. As mentioned earlier, this command allows you to insert OLE
objects into an application, and displays a standard OLE Insert Object dialog box with a list of
the OLE objects registered in the system.

To see how inserting an OLE object works, | ran CONTAIN and selected Edit Insert Object. |
chose the object type Microsoft Word 6.0 Document, and wound up with a small Word object in
an MDI child window of CONTAIN. | double-clicked the Word object to in-place activate Word,
and wound up with an empty Word window with a ruler (see figure 15).
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= CONTAIN 2

File Edit Yiew Insert Format Tools Table Window Help
DIE R REEE] =k [ =[-8 [r] [100=_[2] 2] | =[] |
||N0lmal [2] [Arial [ 10 [2][B]z]u] e E

Iﬁpt

|l

Microsoft Word - Document in Documentl

[ This command is not available because this document is being edited in another application. | | | |
Figure 15 - An in-place activated Word 6.0 object.
| typed some text, added an embedded picture and some formatted text, and closed Word, to

see if all the features would show up unchanged in CONTAIN. Sure enough they did, and |
wound up with a window that looks like figure 16.
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= CONTAIN |3
File Edit Window Help

o er] s (2] [ 15 [Ele=] (2]

= CONTAIN.OLY EE

Here is an embedded YWord 6.0 object

Hereis some text with bold and ifalic characters.

Figure 16 - The de-activated Word object, showing an embedded picture and formatted text.

One of the less-obvious features of an OLE container app is the ability to save embedded
objects in a file. The new structured storage of OLE 2.0 is completely supported by the OCF. |
put CONTAIN to the test. | selected File Save As, and entered a filename. | closed the child
window with the embedded Word object, then used the File Open command. The child window
returned, with its embedded document. There’s an awful lot going on to make all this happen!

Creating an OLE Server

Using AppExpert, it is just as easy to create a server or even a container-server as it is to create
a container. AppExpert lets you create both EXE and DLL servers. For example, | brought up
AppExpert and selected the options MDI and OLE EXE Server. After a few seconds, | had the
source code for an application called SERVER. First | tested SERVER by running it from the File
Manager, as a standalone Windows app. When you run a server built with Borland C++ 4.5,
there is no need to manually register it: servers register themselves. SERVER is very simple,
just supporting plain empty MDI child windows (see figure 17).
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= -

File Edit Window Help

e e EIE Bl

{server OLE Server

| L |
Figure 17 - How SERVER looks, after opening a child window.
Next, | tried to embed two separate objects in an MDI child window of CONTAIN, a Word 6.0

object and a SERVER object. Figure 18 shows how the child window looked with the two
embedded objects.
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= Documentl
This is an embedded Word 6.0 object:

|
This is an embedded server,

created with AppExpert. erver OLE Server

Figure 18 - A child window of CONTAIN, showing an embedded Word object, and an embedded
SERVER object created with AppExpert.

Automation Support

Conceptually, an automated object is simply an OLE object that exposes some of its methods
and properties to OLE containers. The exposed items can then be referenced from OLE
containers that link to or embed the automated objects. The OLE automation technology does
not rely on linking or embedding to work, but automation is still a rather complex beast. It
requires stuff like registration attributes, type libraries, OLE storage allocators, macros for
declaring and exposing methods and properties, and the list goes on... (For more details see the
article “Application Interoperability with Visual Basic for Applications and OLE 2.0” by Joshua
Trupin, MSJ Vol 9, No 2). Fortunately, Borland C++ acts as a liaison between you and the OLE
automation details -- AppExpert creates the groundwork, and ClassExpert fills in the remaining
details.

Exposing functionality

An automation controller can’t necessarily get to ALL methods or properties of an automated
object, only to those methods and properties that have been exposed. OCF uses macros to
expose member functions (methods) and properties (data members).

Consider creating the old pocket calculator in figure 9 as an automated server. If you want clients
(automation controllers) to be able to press the buttons on the calculator, you might expose a
method called Pr ess that takes a st ri ng parameter and returns voi d. Say you also want your
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automated calculator to expose a property, such as the value displayed in the result window. The
first step is to use a couple of macros: one for declaration and one for implementation purposes,
much like the macros used to set up event response tables.

The ClassExpert that comes with Borland C++ 4.5 fully supports automation code. To automate

a class, you simply turn on ClassExpert, select a class in the Class Browser Pane, right-click the
mouse on the class, and select the Automate class command from the popup menu (see figure
19).

= ClassExpert - testitstmdich.cpp nn
Classes Events

PreviewWindow

4 Command Notifications

testAboutDlg da[¥irtual Functions

testApp
testEditYiew
HestHMDIChild
testMDIClient

¢ Windows Messzsages

Add new class...
Automate class
View document types ™
Yiew class options

fipragma hdrsto

#include "test Edit menu
#include "tStml Edit source

Edit header

FAfftestMRIChild Implementation}}

S
A testMDIChild

S —
A Constructionslestruction handlindg.
ST S AR R AR S S R A Sl R TR SRR T S e Ehe i e

Figure 19 - Using the Borland ClassExpert to automate a class.

One of the neatest tricks Borland added to the new ClassExpert is the ability to add automation
to an application that had been created without it. ClassExpert is able to detect applications that
are being upgraded to automation, and add all the necessary code for you. The only proviso is
that you created the original app using AppExpert.

Once you have enabled automation for a class, you can use the ClassExpert to expose
properties and methods. Figure 20 shows the Events Pane, with a new entry called Automation,
supporting the addition and deletion of properties and methods.
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ClassExpert - testitstmdich.cpp

Events

PreviewYindow
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testApp

= Automation
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Add Method
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£

£
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i NV ek R R OE o sl SR I BLLT LS il I = LU

this symbol tgble for g list of all data,
exposed by this sutomated class.

"Application™, TApplication okhiject'™, 0)

I

Figure 20 - Adding an automation method using the ClassExpert.

Although ClassExpert handles all the details for you, it is interesting to see what actually happens
to your code. If you automated a calculator application that exposed the Tot al property and the
Pr ess method, your application class would be declared something like this:

class TMyCal cul at or public Tapplication, public TOcMdul e {

/1 autonmation methods and properties exposed
DECLARE_AUTOCLASS( TMyCal cul at or)
AUTOFUNCLV( PressButton, Press,

AUTODATA( Resul t, Total, double)

};

string)

The DECLARE_AUTOCLASS macro supports a number of different line-item macros to declare
methods and properties. For example, the macro AUTOFUNCLV above declares a method with the
following characteristics:

Internal name TMyCal cul at or: : PressButt on
External name: Pr ess

Number of parameters accepted: 1

Parameter type: string

Return type: voi d

The internal name of a method or property is the identifier used in the source code. The external
name is the identifier you want users to see through OLE. For example, if you exposed a method
with the external name DoSonet hi ng, then DoSonet hi ng would be listed as one of the verbs
available for your automated object. The internal and external names of properties and methods
don’t need to be the same, although frequently they are. The macro AUTOFUNC1V exposes a voi d
function taking a single parameter of type st ri ng, and is defined like this:
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#defi ne AUTOFUNCLV( narme, func, typel, defs) \
AUTOFUNC (name, This->func(Argl);, defs, \
DEFARGS1(typel), BLDARGS1(typel), CTRARGS1(typel), SETARGS1)

There is an elaborate succession of macros that call one another. The final result is a list of type
identifiers, that are subsequently used to create a data structure that defines the exposed
methods and properties.The macro AUTODATA shown above exposes a property with the
following characteristics:

Internal name: Resul t
External name: Tot al
Type: doubl e

After declaring exposed items, you need to add another set of macros to implement the code
that will hook up with OLE to physically make the items available to OLE. Again, ClassExpert
does all the work for you. Using the calculator example, the macros might look like this:

DEFI NE_AUTOCLASS( TMyCal cul at or)
EXPOSE_PROPRW Resul t, TAut oDoubl e, "Total ",
"The val ue shown in the result w ndow', 0)
EXPOSE_METHOD( Pr essButt on, TAut oVoi d, "Press",
"Press one of the cal culator buttons”, 0)
REQUI RED_ARG( TAut oString, "keys")
EXPOSE_APPLI CATI ON( TMyCal cul at or, "Application”,
"TMyCal cul ator Application Qbject”, 0)
END_AUTOCLASS( TMyCal cul ator, "TMyCal cul ator",
"Aut omat ed OLE Cal cul ator", 0)

The EXPOSE_PROPRWexposes a property of type doubl e that can be both read and written by
client controllers. The internal name of the property is Resul t and the external name is Tot al .
There are equivalent macros for exposing read-only and read-write properties of all types.

The fourth parameter passed to EXPOSE_PROPRWIs a description string, displayed when the user
browses the automated object from an automation controller. The last parameter in the EXPOSE
macros is a help context value. The example above has zeros, but if you supply a nonzero
value, users will be able to invoke Windows Help regarding the exposed method or property, to
get information on what the method/property does and how to usw it. Obviously adding a help
context requires you to also provide a help file.

Exposing a method (member function) is a bit more complicated than exposing a property,
because you have to define the return type and the number/type of the arguments. The
EXPOSE_METHOD macro shown above defines a method whose internal name is Pr essBut t on,
returning voi d. The external name made available to OLE is Pr ess, and the method requires a
single parameter of type TAut oSt ri ng, which is a standard C++ st ri ng.

The last macro used above — EXPOSE_APPLI CATI ON — registers some additional information
about the automated object, allowing other applications to use the OLE | Cl assFact ory interface
to create new instances of the object. The use of this macro is recommended to adhere to OLE
conventions.

Automation Proxy Objects

Okay, so | created an automated object with a whole bunch of macros (actually, ClassExpert did
the work). But how does a controller application control the automated object? What you'd like to
do is manipulate the automated object like a regular C++ object, something like this:
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/'l define a C++ cal cul ator OLE obj ect
TMyAut omat edCal cul at or cal cul at or;

/'l connect the cal cul ator object to an OLE obj ect

/1 and use the cal culator as a regular C++ object...

/1 find the value of 95/ 13

cal cul ator.Press(“95");

cal cul ator.Press(“/");

cal cul ator.Press(“13");

doubl e result = calculator. Total ();

Using Borland C++ (with or without OWL), you can make things work pretty much this way, but
only after enlisting the services of a C++ class that connects to the automated object’'s OLE
interface. Such a class is called an automation proxy class in Borland C++.

TMyAut omat edCal cul at or, above is a proxy class. Proxy classes are declared the same way as
any other class, except they are derived from TAut oPr oxy. What's different about Proxy classes
is that you don’t write them yourself. The Borland utility program AUTOGEN creates the class
declaration and source code for you. There are actually a couple of steps in developing proxy
classes. First you create an automated object, with the EXPOSE macros described eariler. Then
you run the object from the File Maanager, passing the command line argument - TypeLi b. The
OCF code in the object detects this special command string, and automatically generates a type
library, with an OLB file extension. Then you run the AUTOGEN utility, passing it the name of the
OLB type library, which then creates the proxy class. The proxy class for the sample calculator
described earlier would look something like this:

cl ass TMyAut onat edCal cul at or: public TAut oProxy {
public:

TMyAut omat edCal cul ator () : TAut oProxy(0x409) {}
doubl e GetTotal ();

voi d Set Tot al (doubl €);

voi d Press(TAutoString keys);

};

The hex value passed by the constructor to the base class represents the locale setting to use.
The value 0x409 is the locale ID for American English. AUTOGEN determines the locale ID from
the system setting.

Each read-write property gets two access functions: one to read and one to write the property.
OLE function names cannot be overloaded, because name mangling is not supported.

Proxy classes don’'t have data members — just member functions. To access properties in an
automated object, you use the access member functions in the proxy object. The class
declaration for a proxy object requires that each member function be connected to the OLE
interface of the connected OLE automated object, but AUTOGEN does this for you. The calculator
code would look something like this:

doubl e TMyAut omat edCal cul at or:: Get Tot al ()

AUTONANMESO( * Get Tot al ™)
AUTOARGS0( )
AUTOCALL_PROP_GET

}
voi d TMyAut omat edCal cul at or: : Set Tot al (doubl e val ue)
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AUTONAMVESO( “ Set Tot al ™)
AUTQARGS1(val ue)
AUTOCALL_PROP_SET

}
voi d TMyAut omat edCal cul at or:: Press(TAutoString keys)

AUTONAMESO( “ Press™)

AUTQARGS1( keys)

AUTOCALL_METHOD VO D
}

Now you have almost everything needed to use the TMyAut omat edCal cul at or proxy object in
an OLE automation controller. The last thing is to connect the proxy object to a physical OLE
object. The proxy class has no knowledge of what class ID that underlying OLE object has, so
you need to supply the necessary information. Simply provide the OLE object’s program ID as
registered in the OLE registry. If the calculator server was registered with the 1D

MyCal cul at or. Appl i cati on, use code like this:

/'l define a proxy object
TMyAut omat edCal cul at or cal cul at or;

/1 bind the object to an OLE obj ect
cal cul ator. Bi nd(“MCal cul at or. Application”);

/!l use the calculator...

You don’t have to unbind the proxy object from the OLE object when the proxy object goes out of
scope, because the its destructor does the unbinding automatically and deletes the OLE object.

Ugly, Huge, Complex, but Great

OLE is ugly. OLE is huge. OLE is complex. But OLE is also great, and it promises to make
program development much simple, with framewaorks like MFC and OWL. There are several key
technologies that still have to be invented or stabilized before you can use off-the-shelf objects
to build complete OLE programs with minimal coding. One essential piece missing is the ability
to embed or link to objects over a network. Another is the ability to store and retrieve objects
from databases, in a manner that allows any program to use them, without knowledge of their
internal structure. A final piece is a standard for defining generic high-level software interfaces,
akin to the IC standards long used by hardware engineers.

Borland C++ 4.5 helps tremendously in building OLE servers and containers. | took you through
a pretty fast tour of the OLE support Borland added to its flagship C++ compiler. There are many
features of the package | didn't discuss in detail.

| was slightly disappointed to see that support for OLE Custom Controls was not included in
version 4.5, but Borland says it will be in the next release. The OCX SDK was still in beta when
4.5 was being developed. Overall, | found Borland C++ 4.5 to be a great improvement over its
predecessor. Using the OCF class TuUnknown, it is now possible to develop aggregate objects
that are C++ on the inside and OLE on the outside. Such objects are like software components
that can reuse each other at runtime, taking us one step closer to full component-based software
development. Apart from the OCX aspect, Borland C++ 4.5 support for OLE is not only
complete, but also very well-thought-out and elegant.
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SideBar - Using OCF with MFC

OCEF is not tied to OWL in any way, allowing MFC programmers and others to incorporate OCF
in their programs. Having said this, | don’t necessarily recommend MFC programmers to flock to
Borland for OLE support, since MFC provides all the necessary functionality almost for free.
Even though OCF can be added to an MFC app, the task isn’t exactly trivial. In any event, it is
interesting to see how an MFC program would incorporate OCF, so I'll describe the steps to
create an OLE MDI container application with MFC using OCF. | won’'t show all the code,
because the details would obscure the overall discussion.

The MDI application’s main window and its MDI child windows need to create an OCF object,
known as a helper object, to handle all OLE-related events. To keep things tidy, the best
approach is to derive classes from CVDI Fr ameWhd and CVDI Chi | dwhd, adding the necessary
code to create, destroy and handle the OCF helper objects. You then derive your own MDI frame
window and child windows from the new OCF-empowered classes. Here’'s how you would declare
the main OCF-aware window, from which your own main window would be derived:

cl ass CMDI FraneOCF : public CVDI FrameWhd {
pr ot ect ed:
TA eFr aneW n* OCFHel per;

af x_nsg int OnCr eat e( LPCREATESTRUCT) ;
af x_nmsg void OnDestroy();
af x_nmsg LRESULT OnCcEvent (WPARAM LPARAM) ;

/1 OCF event handlers

BOCOL OnCOcAppFraneRect (HVAD hwnd, TRect far* rect);

BOOL OnCcAppl nsMenus( HWAD hwnd, TOcMenuDescr far* sharedMenu);
BOOL OnOcAppMenus( HVWAD hwnd, TOcMenuDescr far* nenuDescr);
BOOL OnOcAppProcessMsg( HWND, MsG far*);

BOOL OnOcAppBor der SpaceReq( HWND, TRect far*);

BOOL OnOcAppBor der SpaceSet (HWND hwnd, TRect far* rect);

voi d OnCcAppSt at usText (HWAD, const char far* text);

voi d OnCcAppRest oreUl (HWND hwnd) ; };

DECLARE_NMESSAGE_MAP( )
b

The OCF helper object is created and destroyed in the OnCr eat e and OnDest r oy functions. The
member function OnCcEvent handles all WM OCEVENT messages generated by OCF and
dispatches them to the specialized event handlers like OnOc AppFr aneRect . For each OCF
notification listed in figure 12 there can be a specialized handler. My example only has 8
handlers, but you get the idea. OnOCcEvent cracks the message parameters, calling handlers with
arguments of the correct type. The handlers in my examples mostly return TRUE or FALSE values,
making OCF carry out default actions. The code for CVMDI Fr ameWhd is shown in figure 21.
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BEG N_MESSAGE_MAP( CMDI Fr aneOCF, CMDI Fr ameWd)
ON_ WM CREATE()
ON_WM DESTROY()
ON_MESSAGE( WM _OCEVENT, OnCcEvent)
END_MESSAGE_MAP()

i nt CMDI Fr aneCCF: : OnCr eat e( LPCREATESTRUCT | pCr eat eStruct)
int val = CVDI FrameWhd: : OnCreat e(| pCreateStruct);
OCFHel per = new TA eFrameW n( m_hwd) ;

OCFHel per->OnCreate();
return val ;

voi d CVDI Fr aneCCF: : OnDest roy()
CNVDI Fr ameWnd: : OnDestroy();
OCFHel per - >OnDest roy();

del et e OCFHel per;
OCFHel per = 0;

bool CMDI FrameOCF: : OnOcAppFr aneRect ( HVAD hwnd,
TRect far* rect)

GetClientRect (*((CRect*)rect));
return true;

}

bool CMDI Fr ameOCF: : OnCcAppl nsMenus( HMND hwnd,
TOcMenuDescr far* shar edMenu)

return fal se;

}

bool CMDI Fr ameOCF: : OnCcAppMenus( HVND hwnd,
TOcMenuDescr far* nmenuDescr)

return fal se;

}
bool CMDI Fr ameOCF: : OnCcAppPr ocessMsg( HWND, MSG f ar *)
{
return fal se;
}
bool CMDI Fr ameOCF: : OnCcAppBor der SpaceReq( HWND, TRect far*)
{
return true;
}

bool CMDI Fr ameOCF: : OnCcAppBor der SpaceSet (HWND hwnd,
TRect far* rect)

return fal se;

}
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voi d CVDI Fr ameOCF: : OnCcAppSt at usText ( HVND,
const char far* text)
{

}

voi d CVDI Fr ameOCF: : OnCcAppRest or eUl (HWAD hwnd) {}

LRESULT CMDI Fr anmeCCF: : OnCcEvent ( WPARAM wPar amy  LPARAM | Par an)
switch (wParam ({

case OC_APPFRAMERECT:
return (LRESULT) (Ul NT)
OnCcAppFraneRect (m hwiad, (TRect far*) (Il Paranm));

case OC_APPBORDERSPACESET:
return (LRESULT) (Ul NT)
OnCcAppBor der SpaceSet (m_hwhd, (TRect far*) (Il Param);

case OC_APPBORDERSPACEREQ
return (LRESULT) (Ul NT)
OnCcAppBor der SpaceReq(m_hwid, (TRect far*) (Il Param);

case OC_APPI NSMENUS:
return (LRESULT) (U NT) (BOQL)
OnCcAppl nsMenus(m hwd, TOcMenuDescr far*) (I Param);

case OC_APPMENUS:
return (LRESULT) (U NT) (BOQL)
OnCcAppMenusnd(m hwWwid, (TOcMenuDescr far*) (I Param));

case OC_APPRESTOREU :
return OnCcAppRestoreU (m hwWwhd, OL));

def aul t:
return O;
}

}

Figure 21 - The implementation of an MFC MDI main frame window with an OCF helper object.

To support MDI child windows, you need to create a class equivalent to CVDI Fr ane OCF, but

derived from CVDI Chi | dwhd, like this:

cl ass CMDI Chi | dOCF : public CMDI Chil dWhd {
pr ot ect ed:
TA eW n* OCFHel per;

/'l message handl ers

af x_nsg int OnCr eat e( LPCREATESTRUCT | pCreateStruct);
af x_nmsg void OnDestroy();

af x_nmsg void OnLBut t onDown( Ul NT nFl ags, CPoint pt);
af x_nmsg void OnLBut t onDbl C k(U NT nFl ags, CPoint pt);
af x_nmsg void OnSi ze(U NT type, int cx, int cy);

af x_msg LRESULT OnCOcEvent (WPARAM wp, LPARAM I p);

af x_nmsg void OnUpdat el nsert Obj ect (CCrdUl * pCndUl ) ;

af x_nmsg void Onl nsert hj ect ();
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DECLARE_NMESSAGE_MAP( )
b

Class CVDI Chi | dOCF is a little different from CVDI Fr ame OCF, because instead of having handlers
for OCF events, it has handlers for standard Windows messages, like WM _LBUTTONDOWN and
WM _SI ZE. Class CVDI Fr ane OCF doesn’t have any such handlers because it is only capable of
responding to OCF notifications (via OnOcEvent), while class CVDI Chi | dOCF is also able to
initiate OCF actions in response to certain Windows messages. For example if the user resizes
an MDI child window that contains embedded OLE objects, then the window will need to notify
OCF in response to a WM_SI ZE message, so OCF can go off and resize the embedded objects.
Class CvDI Chi | dOCF also needs to handle direct OLE operations like Insert Object, delegating
the call to the OCF helper object. To handle OCF notifications, class CVDI Chi | dOCF simply
passes the messages along to the helper object. The code for CVDI Chi | dOCF is shown in figure
22.

BEG N_MESSAGE_MAP( CVDI Chi | dOCF, CMDI Chi | dwhd)
ON_ WM CREATE()
ON_WM DESTROY()
ON_WM_LBUTTONDOWN( )
ON_ WM _LBUTTONDBLCLK( )
ON_WM_SI ZE()
ON_UPDATE_COWVAND Ul ( CM _EDI TI NSERTOBJECT, OnUpdat el nsert Obj ect)
ON_COMVAND( CM_EDI TI NSERTOBJECT, Onl nsert Obj ect)
ON_MESSAGE( WM _OCEVENT, OnCcEvent)
END_NESSAGE_MAP()

i nt CMDI Chi | dOCF: : OnCr eat e( LPCREATESTRUCT | pCr eat eStruct)

OCFHel per = new TA eW n( m_hWhd) ;
OCFHel per->OnCreate();

return CMDI Chi | dWhd: : OnCreat e(l pCreat eStruct);
}
voi d CMVDI Chi | dOCF: : OnDest roy()

CNMDI Chi | dWad: : OnDestroy();

OCFHel per - >OnDest roy();

del et e OCFHel per;
OCFHel per = 0;

voi d CMVDI Chi | dOCF: : OnLBut t onDown( Ul NT nFl ags, CPoi nt pt)

i f (!OCFHel per->OnLButtonDown(pt.x, pt.y, nFlags))
CNMDI Chi | dWhd: : OnLBut t onDown( nFl ags, pt);

voi d CVDI Chi | dOCF: : OnLBut t onDbl C k( Ul NT nFl ags, CPoi nt pt)

i f (!OCFHel per->OnLButtonDbl C k(pt.x, pt.y, nFlags))
CNMDI Chi | dWad: : OnLBut t onDbl C k( nFl ags, pt);

voi d CVDI Chi | dOCF: : OnSi ze(UI NT type, int cx, int cy)
OCFHel per - >OnSi ze() ;
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CMVDI Chi | dWnd: : OnSi ze(type, c¢x, cy);

}

voi d CMVDI Chi | dOCF: : OnUpdat el nsert Obj ect (CCndUl * pCndUl )
pCndUl - >Enabl e( Get OcApp() && OCFHel per->Get CcView));

}

voi d CVDI Chi | dOCF: : Onl nsert Qbj ect ()
OCFHel per->Edi tl nsert Object();

}

LRESULT CMDI Chi | dOCF: : OnCcEvent ( WPARAM wPar amy  LPARAM | Par anm)

return OCFHel per->OnCcEvent (wParam | Paran;
}

Figure 22 - The implementation of the OCF-enabled class CVDI Chi | dOCF.

With the two classes CVDI Fr ane OCF and CMDI Chi | dOCF, now you derive you own classes from
them, like this:

cl;a/ss CMai nFranme : public CVDI FraneOCF {
;-
cl;a/ss CW/Chi | dWhd : public CMDI Chil dOCF {
;-

and use them without worrying about OLE. All the OLE-related stuff is caught and handled by the
base classes. Let's take a look at what is inside the OCF helper objects. Class CMDI Fr ame OCF
uses a helper of type TA eFr aneW n, declared like this:

class TA eFraneWn {
public:

TA eFr ameW n( HWAD) ;

voi d OnCreate();

voi d OnDestroy();

voi d OnAct i vat eApp(BOQL) ;

operator HWND() const {return Hwnd; };
pr ot ect ed:

HWAD Hand;
b

The purpose of this class is to create an object to encapsulate OLE frame windows, allowing
straightforward access to OCF. The member functions of TO eFr ameW n use the global function
Get CcApp to obtain an application-specific OCF object of type TOc App, to which Create, Destroy
and Activate events are dispatched. The code for TO eFr ameW n is shown in figure 23:

TA eFranmeW n: : TA eFrameW n( HMVAD hwnd) : Hwnd( hwnd) {}

void TA eFrameW n: : OnCreat e()
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{
/1 Hand our frane HAND to OCF so it may send
/1 CLE notifications/requests
if (GetCcApp() ) Get OcApp()->Set upW ndow( Hwnd) ;
}

voi d TA eFraneW n: : OnDestroy()

/'l Rel ease the OCF Application hel per object
if (GetCOcApp() ) Get OcApp() - >Rel ease();

voi d TA eFranmeW n: : OnAct i vat eApp(BOOL acti ve)

Get CcApp() - >EvActi vate(active);

Figure 23 - The code for OCF helper objects used in MDI frame windows.

The OCF helper for MDI child windows is of type Td eW n, and is much more complicated then

its main frame helper counterpart. The class declaration is shown in figure 24.

class TOeWn : public TOcMenuDescr {
public:
TA eW n( HAND hwnd) ;
virtual ~TA eWn();

oper at or HWND() const {return Hwnd; };

voi d Set W nMenu(const TOcMenuDescr & nenuDescr) ;

HVENU Get W nMenu() const {return Hwenu; };

HVENU Get MergedMenu() const {return MergedMenu;

/1

/1 W ndows nessage handl ers

/1

voi d OnCreate();

voi d OnDestroy();

voi d OnSi ze() ;

voi d OnPai nt (HDC hdc, PAI NTSTRUCT& ps);

bool OnConmand( Ul NT) ;

voi d Onl ni t MenuPopup(HVENU hMenu, int item;

voi d Onl ni t Menu( HVENU hMenu) ;

bool OnLBut t onDown(int x, int y, U NT keyFl ags);

bool OnLButtonUp(int x, int y, U NT keyFl ags);

bool OnLButtonDbl A k(int x, int y, U NT keyFl ags);

bool OnRBut t onDown(int x, int y, U NT keyFl ags);

voi d OnActi vat e(bool );

voi d OnSet Focus( HWND | ost Focus) ;

/1

/1 OCF event handlers

/1

const char far* OnCcViewTitle();

voi d OnCcVi ewSet Titl e(const char far*);

bool OnCcVi ewSet Si t eRect (TRect far*);

bool OnCOcVi ewGet Scal e( TOcScal eFactor far*);

bool OnCcVi ewPar t | nval i d( TGcPar t Changel nfo far*);

bool OnCOcVi ewGet Si t eRect (TRect far*);

bool OnCcVi ewDr op( TCcDr agDrop far*);

LRESULT OnCcEvent (WPARAM wPar am  LPARAM | Par am) ;
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/1

/

/1
bool

HVENU
HVENU

/1

OnCcAppl nsMenus( TOcMenuDescr far* sharedMenu);
OnCcAppMenus( TCcMenuDescr far* nenuDescr);

OnCcAppRest oreU () ;

/1 COLE Ul Dial og nethods

/1

voi d
voi d
voi d
voi d

/1

Edi t I nsert Obj ect();
Edi t Past eSpeci al ();
Edi t Convert ();

Edi t Li nks();

/'l OCF Hel per functions

/1

bool
voi d
voi d
bool
voi d
voi d
bool

voi d
voi d
bool
TCcVi ewr

/1

/1l Accessors
/1
TOcDocunent *
TCcVi ewr
TCcRenVi ew*

bool

bool
bool

/1

/] extra user
/1

voi d*

voi d*

pr ot ect ed:
HAND
TOcDocunent *
TCcVi ewr
TCcScal eFact or
TCOcPart *
bool
TRect
bool
HVENU
voi d*
ad ed i ent DC*
TRect

b

Deactivate();

Deactivat eParts();

Set Sel ecti on(TCOcPart *);

Sel ect (U NT, TPoint& pt);

Get I nsertPosition(TRect& rect);

I nval i datePart (TCcl nval i date invalid);

Pai nt Part s(HDC dc, bool erase,

TRect & rect, bool netafile);

Get LogPer Uni t (TSi ze&) ;

/ The followi ng events are actually sent to the frane
/' However, the latter can delegate to the OLE W ndow

Set upDC(HDC dc, bool scale = true);

A eShut Down() ;

Creat eOcVi em TRegLi nk*, bool isRenote,

I Unknown* outer);

Get CcDoc() {return CcDoc;}
GetCcView) {return CcView, }
Get CcRenVi ew()

{return TYPESAFE_DOMCAST(CcVi ew, TCcRenVi ew);}

Sel ect Enbedded() ;

I sOpenEdi ting() const;

I sRenpt e() const { return Renote;

info

Get Userinfo() {return Userlnfo;}
Set User | nf o(voi d* ui);

Hand;
OcDoc;

CcVi ew,
Scal e;
DragPart ;
Renot e;
Pos;
Showhj ect s;
Mer gedMenu;
User | nf o;
Dr agDC;

Dr agRect ;

Figure 24 - The OCF helper class used in MDI child windows.

}
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Class TA eW n is derived from the OCF class TOcMenuDescr , which handles most of the details
of OLE menu merging. TO eW n has a member function for every Windows message that can
affect OLE objects linked or embedded in a window, plus functions to deal with every possible
OCEF notification sent to containers. T eW n also has the responsibility for instantiating the OCF
connector objects that manage linked/embedded objects, so it has data members pointing to
TOcDocunent , TOcVi ew, and TOcPart objects. The class also knows how to merge its menus
with those of in-place activated objects. If you think the class declaration was large, take a look
at its implementation (see figure 25). Hey, | didn’t say using OCF with MFC was trivial. | only

said it was possible!

TA eWn: : TAO eW n( HWAD hwnd) : Hwnd( hwnd),
Pos(0, 0, 0, 0),
Renot e( f al se),
Showbj ect s(true)

OcDoc
CcVi ew
Dr agPar t
Dr agDC

eeee

/1

/1l Init nmenu related vari abl es
/1

Mer gedMenu
HMVeENnu = 0;

nenset (Wdth, 0, sizeof (Wdth));

0;

TA eWn: : ~TA eWn()

i f (CcDoc)
CcDoc->Cl ose();

if (CcView & !lIsRemote()) {
OcVi ew >Rel easej ect () ;

CcView = 0;
}
del ete COcDoc;
}
void TA eWn:: OnCreat e()
{
/'l Create CcDoc/ QcView pair
if (!CcView CreateCcView(0, false, 0);
/1 Hand OCF our wi ndow handle so it
/1 may send OLE notifications/requests
if (CcView) COcView >SetupW ndow Hmnd, |sRenote());
}

void TA eW n:: OnDestroy()

A eShut Down() ;
}

/'l Create View Doc pair associated with OLE wi ndow
TOcVi ewr TA eW n: : Creat eCcVi ewm TRegLi nk* 1i nk,

bool i sRenpte,

I Unknown* out er)
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if (!QcDoc) OcDoc = new TCOcDocunent (*Get OcApp());

if (!CcView {
TRegLi st* regList = link ? & ink->CGetRegList() : O;

/] Create a renpte view on the server docunent
// if it enbeded, el se nake a normal, container view
if (isRenpte)

CcVi ew = new TOcRenVi ew( * Get OcDoc(), regList, outer);
el se

CcView = new TCcVi ew( *Get OcDoc(), reglist, outer);

Renote = i sRenote;

return CcVi ew,

void TA eWn:: OnSi ze()
{

nform the OCF View hel per that we've been resized

/11
if (OcView) OcView >EvResize();

/
f
}

void TA eW n:: OnPai nt (HDC dc, PAI NTSTRUCT& ps)
{

Set upDC(dc, !netafile);

bool netafile = GetDeviceCaps(dc, TECHNOLOGY) == DT_METAFI LE;

/'l make parts draw t hensel ves
Pai nt Parts(dc, ps.fErase, TRect(ps.rcPaint), nmetafile);

/ Method to call when OLE W ndow recei ves a WM COMVAND wi t h an

/ L

/1 id it does not support. This method handl es the various
/1 OLE U commands such as |nsertObject or PasteSpeci al
bool TA eW n: : OnComrand( ui nt cndl D)
{

switch (cndl D)
case CM EDI Tl NSERTOBJECT:
Edi t I nsert Obj ect();
br eak;

case CM EDI TPASTESPECI AL:
Edi t Past eSpeci al () ;
br eak;

case CM _EDI TCONVERT:
Edi t Convert();
br eak;

case CM EDI TLI NKS:
Edi t Li nks();
br eak;

case CM _EDI TSHONMOBJECTS:
Showthj ects = ! Showhj ect s;
I nval i dat eRect (Hwnd, 0, TRUE);

br eak;
def aul t:
return fal se; // We did not handl e the commnd!
MSJ - BOCOLE and OCF Ted Faison 10/31/94 Page 39



}

return true; // We handl ed the command

}

void TA eW n:: Onl ni t Menu( HVENU hMenu)
{
Enabl eMenul t em( hMenu, CM EDI TI NSERTOBJECT, M-_BYCOVMVAND |
((GetCcApp() && GetCOcView()) ? MF ON: M-_OFF));
Enabl eMenul t em( hMenu, CM_EDI TCONVERT,
M-_BYCOVMAND| ((DragPart !'=0) ? MF_ ON: M-_COFF));

uint mask = Get OcApp() - >Enabl eEdi t Menu( neEnabl ePast e |
nmeEnabl ePast eLi nk |
neEnabl eBr owsed i pboard |
nmeEnabl eBr owselLi nks,
GetCcView));
Enabl eMenul t em( hMenu, CM _EDI TPASTE,
M-_BYCOVMAND)| ( (mask & neEnabl ePaste) ?
M-_ON : M-_OFF));
Enabl eMenul t em( hMenu, CM _EDI TPASTELI NK,
M-_BYCOVWMAND)| ( (mask & neEnabl ePast eLi nk) ?
M-_ON : M-_OFF));
Enabl eMenul t em( hMenu, CM _EDI TPASTESPECI AL,
M-_BYCOVMAND)| ( (mask & neEnabl eBr owsed i pboard) ?
M-_ON : M-_OFF));
Enabl eMenul t em( hMenu, CM _EDI TLI NKS,
M-_BYCOVMAND)| ( (mask & neEnabl eBr owselLi nks) ?
M-_ON : M-_OFF));

CheckMenul t em( hMenu, CM_EDI TSHOAMOBJECTS,
M-_BYCOWMAND | ( Showbj ects ?
M-_CHECKED : M_UNCHECKED)) ;

}
/1 Method to call when OLE W ndow receives a VWM I Nl TVENUPOPUP nessage
/1l (which is typically a hand-down fromthe franme w ndow).
/1 Method takes care of enabling/disabling/checking etc. OLE rel ated
/] commands.
void TA eW n:: Onl ni t MenuPopup( HVENU hMenu, int /*itent/)
{
Onl ni t Menu( hMenu) ;
}

/1 Method to call when OLE W ndow receives a WM LBUTTONDOWN nessage.
/'l Deactivates any active parts.
bool TA eWn:: OnLButtonDown(int x, int y, U NT keyFl ags)

if (Deactivate())
return true; /1 We handl ed the nessage. ..

if (!DragDC)
DragDC = new O eCientDC(*t his);

TPoi nt pt(x, y);

DPt oLP(*Dr agDC, &pt, 1);
return Sel ect (keyFl ags, pt);

bool TA eWn:: Sel ect (U NT KeyFl ags, TPoi nt & point)

if (!DragPart || !DragPart->IsVisible(TRect(point, TSize(1l, 1))))
Set Sel ecti on( Get CcDoc()->CGet Parts(). Locat e(point));

MSJ - BOCOLE and OCF Ted Faison 10/31/94 Page 40



if (DragPart) return true;
return fal se;

}

/1 Method to call when OLE W ndow receives an WM LBUTTONDBLCLK nessage.

/'l Activates the part if the nouse was clicked on an inactivate part.
bool TA eWn:: OnLButtonDbl C k(int x, int y, U NT nodKeys)

{
TPoi nt point(x, y);
O eCientDC dc(*this);
DPt oLP(dc, &point, 1);

TOcPart* p = Get OcDoc()->Get Parts(). Locate(point);

if (rmodKeys & MK_CONTROL) {
if (p)
p- >Qpen(true);
} else {
Set Sel ecti on(p);

if (p & p == Get Vi ew() - >Get Acti vePart())
p- >Acti vate(fal se);

Get CcVi ew( ) - >Acti vat ePart (p);

return true;

/1 Method to call when OLE wi ndow receives a WM LBUTTONUP nessage
bool TA eWn:: OnLButtonUp(int x, int y, U NT nodKeys)

if (DragPart) {
TCOcPart Changel nf o changel nfo(DragPart, invView | invData);

if (DragDC) {
del et e DragDC;
DragDC = O0;
DragRect. Set Nul | () ;
}

return fal se;

}

/1 Method to call when OLE wi ndow receives a VWM ACTI VATE or
/1 WM _NMDI ACTI VATE nessage.
void TA eW n:: OnActi vat e(bool active)

Get CcVi ew ) - >EvActi vat e(acti ve);

void TA eW n: : OnSet Focus( HWND / *hwndLost Focus*/)

Get CcVi em ) - >EvSet Focus(true);

Met hod to call when OLE W ndow recei ves a WM RBUTTONDOMN nessage.
npl enents the Local Object nmenu (with VERBS) if the nmpbuse was
licked on a part.

TA eWn: : OnRBut t onDown(int /*x*/, int /*y*/, uint /*keyFl ags*/)

=0 -
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return true;

}

/1 Method to call when OLE W ndow recei ves a WM OCEVENT nessage.
/'l This nethod invokes a separate handler for the various OCF
/'l events. These in turn provide various default behaviours.
LRESULT TA eW n: : OnCcEvent (WPARAM wPar am LPARAM | Par am)

switch (wParam ({
case OC VI EWNl TLE:
return (LRESULT)OnCcViewTitl e();

case OC_VI EWSBETTI TLE:
OnCcViewSet Titl e((const char far*)I| Paran);
return (LRESULT)tr ue;

case OC_VI EWSETSI TERECT:
return (LRESULT)
OnCcVi ewSet Si t eRect (( TRect far*) | Param;

case OC_VI EWGETSCALE:
return (LRESULT)
OnCcVi ewGet Scal e( (TCcScal eFactor far*) | Paran);

case OC_VI EWPARTI NVALI D:
return (LRESULT)
OnCcVi ewPar t | nval i d(( TOcPart Changel nfo far*)| Param;

case OC_VI EWGETSI TERECT:
return (LRESULT) OnCOcVi ewCet Si t eRect (( TRect far*)| Param;

case OC_VI EVDROP:
return OnCcVi ewDr op(( TCcDragDrop far*)| Paran);

defaul t:
return LRESULT(fal se);

const char* TA eWn::OnCcVi ewTi tl e()

{
static char title[100];

if (1sWndow( Hwnd))
Get W ndowText (Hamnd, title, sizeof(title));
return title;

}
void TO eWn:: OnCcViewSet Titl e(const char far* text)

if (IswWndow(Hwnd)) Set W ndowText (Hwnd, text);

bool TA eW n:: OnCcVi ewGet Scal e( TGcScal eFact or* scal el nf o)

if (scalelnfo) *scalelnfo = Scal e;
return true;

}

bool TA eWn:: OnCcVi ewSet Sit eRect (TRect far* rect)

{
O eCientDC dc(*this);
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return DPtoLP(dc, (PO NT*)rect, 2);

}
bool TA eWn:: OnCcVi ewGet Sit eRect (TRect far* rect)
{
O eCientDC dc(*this);
return LPtoDP(dc, (PO NT*)rect, 2);
}

bool TA eWn::OnCcVi ewPart | nval i d( TOcPart Changel nfo far* changel nf o)
{

TRect rect(changel nfo->GetPart()->GetRect());

rect.right ++;

rect. bottom++;

O eCientDC dc(*this);

LPt oDP(dc, (TPoint*) & ect, 2);

I nval i dat eRect (Hwmnd, &rect, true);

I nval i dat ePart (( TCcl nval i dat e€) changel nf o- >Get Type() ) ;
return true;

bool TA eW n:: OnCcVi ewDr op( TOcDr agDrop f ar*)

{
/1 we'll take any drop
return true;

}

/1 Displays the InsertObject dialog and all ows user to
/'l enbed an object [newly created or created fromfile]
void TAO eWn:: Editlnsert Qoject()

{

try {
TCclnitlnfo initlnfo(OcView;

if (GetCOcApp()->Browse(initlnfo)) {
TRect rect;
GetlnsertPosition(rect);
Set Sel ecti on(new TOcPart (*Get OcDoc(), initinfo, rect));

QcVi ew >Renane() ;
I nval i dat ePart (i nvVi ew);

}

}
catch (TXBase& xbase) {

MessageBox(Hand, xbase.why().c_str(), "EXCEPTION: InsertQbject”, MB_OK);
}

/1 Displays PasteSpecial dialog and all ows use to paste/pastelink
/1 object current on the clipboard.
void TA eW n: : Edi t Past eSpeci al ()

try {
TCclnitlnfo initInfo(GetCOcView));

if (GetOcView)->BrowseC ipboard(initlinfo)) {
TRect rect;
GetlnsertPosition(rect);
new TQcPart (*Get CcDoc(), initlnfo, rect);
i ni tlnfo. Rel easeDat atbj ect ();
}
}
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catch (TXBase& xbase) {
MessageBox( Hwnd, xbase.why().c_str(),
"EXCEPTI ON: PasteSpecial", MB_(K);

void TA eW n: : Edi t Convert ()
Get CcApp() - >Convert (DragPart, false);

void TA eW n: : Edi t Li nks()
Get CcVi e ) - >Br owseLi nks() ;

bool TA eW n: : Sel ect Enbedded()
{

}

return DragPart != O;

void TA eWn::InvalidatePart(TCclnvalidate invalid)

if (GetCcRenVi ew())
Get CcRenVi ew() - >l nval i dat e(i nval i d);

bool TA eW n:: Deacti vat e()

if (DragPart && DragPart->lsActive()) {
Set Sel ecti on(0);
return true;
} else {
return fal se;
}
}

void TA eW n: : Deacti vat eParts()

/! Deactivate the enbedded parts
for (TOcPartCollectionlter i(QcDoc->GetParts()); i;
TOcPart& p = *i.Current();
p. Activate(fal se);

bool TA eW n:: A eShut Down()

if (IsRemote()) {
TOcRenVi ew* ocRenVi ew = Get CcRenVi ew() ;
if (1sOpenEditing())
ocRenVi ew >Di sconnect () ;
} else {
if (CcView) CcView >EvC ose();

return true;

}

void TA eW n:: Set Sel ection(TCQcPart* part)
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if (part == DragPart)
return;

/1 Invalidate old part
TCOcPar t Changel nf o changel nfo(DragPart, invView;
if (DragPart) {

DragPart - >Sel ect (f al se);

DragPart - >Acti vat e(fal se);

OnCcVi ewPar t | nval i d( &hangel nf o) ;

}

/1 Select and invalidate new one
DragPart = part;
changel nf 0. Set Part (Dr agPart);
if (DragPart) {
part->Sel ect (true);
OnCcVi ewPar t | nval i d( &hangel nf 0) ;
}
}

void TAO eWn:: GetlnsertPosition(TRect& rect)

{
O eCientDC dc(*this);

/1 Default to 0.5" fromviewport origin
rect.left =rect.top = 0;

rect.right = GetDeviceCaps(dc, LOGPI XELSX) >> 1;
rect.bottonr GetDeviceCaps(dc, LOGPI XELSY) >> 1;
LPt oDP(dc, (TPoint*) & ect, 2);

/1 Enbedded rect is in pixels

rect.left = rect.Wdth();
rect.top = rect. Height();
rect.right = rect.bottom= 0;

/'l Get the logical unit per inch for docunent
void TA eW n: : Get LogPer Uni t (TSi ze& | ogPer Uni t)

HDC dc = Get WndowDC(0); // Screen DC

| ogPerUnit.cx = GetDevi ceCaps(dc, LOGPI XELSX);
| ogPerUnit.cy = GetDeviceCaps(dc, LOGPI XELSY);
Rel easeDC( 0, dc);

}

void TA eW n: : Set upDC( HDC dc, bool scal e)
{

Set MapMbde(dc, MM _ANI SOTROPI C) ;

TPoi nt scroll Pos(0, 0);

/1 Adjust for scrolling here
I

Set W ndowOr gEx(dc, scroll Pos. x, scrollPos.y, 0);
if (!scale) return;
Set Vi ewport Or gex(dc, Pos.left, Pos.top, 0);

TSi ze ext;
Get LogPer Uni t (ext);
Set W ndowkext Ex(dc, ext.cx, ext.cy, 0);
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ext.cx = GetDeviceCaps(dc, LOGPI XELSX);
ext.cy = GetDeviceCaps(dc, LOGPI XELSY);
ext.cx = (int)(((uint32)ext.cx * Scale.SiteSize.cx +
(Scal e. Part Si ze.cx >> 1)) / Scal e.PartSize.cx);
ext.cy = (int)(((uint32)ext.cy * Scale.SiteSize.cy +

(Scal e. PartSize.cy >> 1)) / Scale.PartSize.cy);

Set Vi ewpor t Ext Ex(dc, ext.cx, ext.cy, 0);

bool TA eWn:: Pai nt Parts(HDC dc, bool, TRecté& bool netafile)

{
TRect clientRect;

TRect | ogi cal Rect;
Get Cli ent Rect (Hwnd, &l ogical Rect);

if (IsRemote()) {

Get W ndowRect ( Hmd, &clientRect);

clientRect. Offset(-clientRect.left, -clientRect.top);
} else {

clientRect = | ogical Rect;

}
TPoi nt scroll Pos(0, 0);

if (!metafile)
DPt oLP(dc, (TPoint*)&l ogi cal Rect, 2);

for (TOcPartCollectionlter i(GetQcDoc()->CetParts()); i; i++) {
TOcPart& p = *i.Current();
if (p.IsVisible(logicalRect) || netafile) {

TRect r = p. GetRect();
r.ffset(-scrollPos.x, -scroll Pos.y);
p. Draw(dc, r, clientRect, asDefault);

if (nmetafile)
conti nue;

/] Paint selection
/1
if ((p.1sSelected() || Showhjects) &&
r.Wdth()>0 && r. Height()>0) {
TPoint pts[5] = {TPoint(r.left, r.top),
TPoint(r.right, r.top),
TPoint(r.right, r.bottom,
TPoint(r.left, r.bottom,
TPoint(r.left, r.top)};
Pol yl i ne(dc, pts, sizeof(pts)/sizeof(pts[0]));

}
}

return true;

}

/1 Sets and returns previous user-defined pointer which
/'l can be stored along with the OCF hel per.
voi d* TA eW n: : Set User I nf o(voi d* ui)
{
voi d* previous = Userlnfo;
UserInfo = ui;
return previous;

MSJ - BOCOLE and OCF Ted Faison 10/31/94 Page 46



/1 Hands a nenu handl e and nenu description to the OCF hel per
/1 object so the latter can handl e OLE nmenu nergi ng on behal f
/1 of the wi ndow.

void TA eW n: : Set WnMenu(const TOcMenuDescr & nenuDescr)

{
HVenu = nenuDescr. HVenu;
i f (HVenu)
nmencpy(W dt h, nenuDescr.Wdth, sizeof (Wdth));
el se
nmenset (Wdth, 0, sizeof (Wdth));
}

/1 Merge the container's menu in OLE's nenu handl e

bool TA eW n:: OnCcAppl nsMenus( TOcMenuDescr far* shar edMenu)

{
/1 If we don't have a nenu handle to nerge, return false
if (!Hvenu) return fal se;

/1 If we've nerged into OLE's nenu al ready, don't bother renerging
i f(MergedMenu) return true;

/1l Merge the container nmenu in OLE' s nenu
Mer geCont ai ner Menu( *shar edMenu, *this);
return true;

/1 Handl es OC_APPMENUS, a request to set a new nenu bar

/1 W return the handle so the frame nay set the nmenu.

HVENU TA eW n: : OnCcAppMenus( TOcMenuDescr far* nenuDescr)

{
/1 If OLE does not pass a handle, hand our original nenu
i f (!menuDescr->Hvenu) {

Mer gedMenu = 0;

return Hwvenu;

}

return MergedMenu ? MergedMenu : nenuDescr->HMenu;
}

// When asked to restore the U, we'll return our own nenu handl e and
/'l clear out any nmenory of the nmerged OLE nenu handl e.
HVENU TO eW n: : OnCcAppRest or eUl ()

Mer gedMenu = 0;
return Hwvenu;

}

/1l Merges source nmenu popups into the destination nmenu.

/1 SrcOmsEven determ nes whether the source or destination

// own the even or odd entries within the nenu.

static bool MergeMenu(MenuDescr& dst, const MenuDescré& src,
bool srcOansEven)

int dstOff
int srcOFf

0;
0;

for (int i=0; i<MENU_GROUP_COUNT; i++) {
if (('(i%R) && srcOmsEven) || ((i%) && !srcOmnsEven)) {
/1 If the current location is owed by the source, there should
/'l not be anything there fromthe destination already.
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if (dst.Wdth[i]) {
/1l However, if the entries are occupied,
/'l should they be renpved/deleted - or
/! should we just append ours?

}

/'l If source has sonething to nerge
if (src.Wdth[i]) {
/1 lterate through the source's nmenu itens
int insertCount = 0;
for (int j=0; j<src.Wdth[i]; j++) {
uint state = GetMenuState(src, srcOf+j, M-_BYPOSI TI ON);

/! Validate source nenu item
if (state == uint(-1))
br eak;

/'l Retrieve string

char str[256];

Get MenuString(src, srcOf+j, str, sizeof(str),
MF_BYPOSI TI ON) ;

/1 If it's a popup, we'll share the handle
uint idO Popup = O;
if (state & M-_POPUP)

state &= (M-_STRI NG M~_POPUP) ;

HVENU sub = Get SubMenu(src, srcOif+j);

i dOr Popup = Ul NT(sub);

el se {

i dOr Popup = Get Menultem D(src, srcOff+j);

/1 lnsert destination nenu
if (GetMenultenCount(dst) <= dstOff+j)
AppendMenu(dst, state| M-_BYPOSI TI ON, idOr Popup, str);
el se
I nsert Menu(dst, dstOff+, state| M=_BYPCSI TION,
i dOr Popup, str);

i nsert Count ++;

}

/1 Update dst. width by # of new entries we've added
dst. Wdth[i] += insertCount;

} else {

/'l Here, if src.Wdth[i] == -1, we

/1l could delete the destinations entries
}

/1 Update offset by width of entries just processed.
srcOFf += src. Wdth[i];
dstOFf += dst.Wdth[i];

}

return true;

}

/1 Merge so that source (container) owns the even entries
bool MergeCont ai ner Menu( TOGcMenuDescr & dst,

const TOcMenuDescr & src)
{

return MergeMenu(*((MenuDescr*) &dst),
*((MenuDescr*)&src), true);
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/'l Merge so that source (server) owns the odd entries
bool MergeServer Menu( TOcMenuDescr & dst, const TOcMenuDescr & src)

{
return MergeMenu(*((MenuDescr*)&dst), *((MenuDescr*)&src), false);

}

/1 Pronpts user for a filenane using Common Di al og

bool Get OpenFil eName( HWAND owner, const char* filter, char* fil eNang,
int size, DWORD fl ags)

{

OPENFI LENAME of n;
nenset (&ofn, 0, sizeof(ofn));
ofn. 1 Struct Si ze si zeof (of n);

of n. hwvhdOaner = owner;
ofn.IpstrFilter =filter;
ofn.IpstrFile = fil eNane;
of n. nMaxFi | e = sijze;

of n. Fl ags = fl ags;
return Get OpenFi |l eNanme( &of n);

/1 Pronpts user for a filenane using Common Di al og

bool Get SaveFi | eName( HVWAND owner, const char* filter, char* fil eNang,
int size, DWORD fl ags)

{

OPENFI LENAME of n;
nenset (&ofn, 0, sizeof(ofn));
ofn. 1 Struct Si ze si zeof (of n);

of n. hwvhdOaner = owner;
ofn.IpstrFilter =filter;
ofn.IpstrFile = fil eNane;
of n. nMaxFi | e = sijze;

of n. Fl ags = fl ags;
return Get SaveFi | eNanme( &of n);

/1 Array of OCF dispatch Ids and string
#define OC_AND _STR(oc) {oc, #oc}
static struct {
WPARAM ocl d;
char* ocStr;
} CcEventStr [] = {
OC_AND_STR( OC_APPI NSMENUS) ,
OC_AND_STR( OC_APPMENUS) ,
OC_AND_STR({ OC_APPPROCESSMEG)
oc AND_STR( OC_APPFRAMERECT) ,
oc AND_STR( oC_ APPBO?DERSPACEREQ)
oc AND_STR( OC_APPBORDERSPACESET) ,
oc AND_STR( OC_APPSTATUSTEXT) ,
oc AND_STR( OC_APPRESTOREUI ),
oc AND_STR( oc APPDI AL(IBHELP)
OC_AND_STR( OC_APPSHUTDOWN) ,
oc AND_STR( OC_VI EWI'l TLE)
oc AND_STR( oc VI EWBETTI TLE)
oc AND_STR( oc \Y| EV\BO?DERSPACEREQ)
oc AND_STR( oc VI EWBORDERSPACESET) ,
OC_AND_STR( OC_VI EWDROP) ,
OC_AND_STR( OC_VI EWDRAG) ,
OC_AND_STR({ OC_VI EWSCROLL) ,
oc AND_STR( oc VI EWPARTI NVALI D) ,
OC_AND_STR( OC_VI EWPAI NT) ,
OC_AND_STR({ OC_VI EW.QADPART) ,
OC_AND_STR( OC_VI EWSAVEPART) ,
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OC_AND_STR(OC VI EWCLCSE) ,
OC_AND_STR( OC_VI EW NSVENUS) ,
OC_AND_STR( OC_VI EWSHOATOOLS) ,
OC_AND_STR( OC_VI EWGETPALETTE) ,
OC_AND_STR( OC_VI EWCLI PDATA) ,
OC_AND_STR( OC_VI EWPARTSI ZE) ,
OC_AND_STR( OC_VI EWOPENDCC) ,
OC_AND_STR( OC_VI EWATTACHW NDOW ,
OC_AND_STR( OC_VI EWSETSCALE) ,
OC_AND_STR( OC_VI EWGETSCALE) ,
OC_AND_STR( OC_VI EWGETSI TERECT)
OC_AND_STR( OC_VI EWSETSI TERECT),
OC_AND_STR( OC_VI EWGETI TEMNAME)
OC_AND_STR( OC_VI EWSETLI NK) ,
OC_AND_STR( OC_VI EWBREAKLI NK) ,
OC_AND_STR( OC_VI EWPARTACTI VATE) ,
OC_AND_STR( OC_VI EWPASTEOBJECT)

b
char* Get CcString( WPARAM i d)
for(int i=0; i<sizeof (CcEventStr)/sizeof (CcEventStr[0]); i++)
if (id == CcEventStr[i].ocld)
return OcEventStr[i].ocStr;

return "OC_???2?";

}

Figure 25 - The code for the OCF helper class used by an MDI child window.

Class T eW n uses 2 smaller helper classes: O ed i ent DC and MenuDescr , shown in figure 26.

/1 Encapsul ates a clientDC configured for OLE operations
class O edientDC {

public:

O eCientDC(TA eWn&, bool scale = true);
~AO edientDC() {Rel easeDC(HWhd, Hdc);}

/1 HDC conversion operator for convenience
operator HDC () const {return Hdc;}

pr ot ect ed:
HDC Hdc;
HAND HWhd;
1

inline OeCientDC :0eCientDC(TA eWn& win, bool scale)
:HWAd(wi n), Hdc(Get DC(wi n))

wi n. Set upDC(*t his, scale);

/1 C ass encapsul ati ng nmenu description for nenu merging purposes
cl ass MenuDescr : public TOcMenuDescr {

MenuDescr (const TOcMenuDescr &) ;

public:
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MenuDescr ( HVENU,

int fileGp =20, int editGp = 0,
int contGp =0, int objGp = 0,
int wnGp =0, int hlpGp = 0);

/1 HVENU conversi on operator for easy handling
operator HVENU() const {return Hwenu;}

b

i nline MenuDescr:: MenuDescr (HVENU menu, int fileGp, int editGp,
int contGp, int objGp,
int wwnGp, int hlpGp)

{
HVEnu = nenu;
Wdth[0] = fileGp;
Wdth[1] = editGp;
Wdth[2] = contG p;
Wdt h[ 3] = obj Gp;
Wdth[4] = wi nG p;
Wdth[5] = hl pGp;

}

Figure 26 - A couple of minor helper helpers.

We're still not done. The application object, derived from CW nApp, also uses a helper object to
register the app, to set OLE to use the default | Mal | oc memory allocator and handle a few other
details. The application helper is of class TA el ni t (see figure 27).

class TOelnit : public TA eAllocator {
public:

TA el ni t (TRegLi st & regl nfo,
TConponent Factory cal | back,
string& cndLi ne, TRegLi nk* |inkHead = O,
HI NSTANCE hlnst = ::_hlnstance);
~TA elnit();

pr ot ect ed:

TCOcRegi strar* OcRegi strar;
TCcApp* & CcApp;

/1 Initializes OLE to use default |Malloc allocator.
/'l Creates OCF hel per objects
TA elnit::TA el nit(TRegLi st & regl nfo,
TConponent Factory cal | back,
string& cndLi ne, TRegLi nk* |i nkHead,
HI NSTANCE hl nst) :
TA eAl l ocator (0), CcRegistrar(0), COcApp(TheOcApp)

/1 Initialize OCF objects: Create TQcRegi strar & TCOcApp

OcRegi strar = new TCcRegi strar (reglnfo, callback, cndLine,
i nkHead, hlnst);

CcRegi strar->Creat eCcApp( OcRegi strar->Get Options(), OcApp);

}

/1 Ceans up the OCF hel per objects
TA elnit::~TA elnit()

{
/'l Free the Registrar
/1
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del ete OcRegistrar;
}

Figure 27 - The application helper object.

Having seen the code for the helpers, let's go back to where your application creates its main
frame window. Having the new CVDI Fr anme OCF-derived class, you will create an instance of it
your app’s | ni t I nst ance function, like this:

BOOL CMyMli App: : I nitlnstance()
{

/1l create main MDI Franme w ndow
CMai nFranme* pMai nFrane = new CMai nFr ane;
i f (!pMinFrame->LoadFrame(| DR_MAI NFRAME) )
return FALSE;
pMai nFr anme- >ShowwW ndow( m_nCrrdShow) ;
pMai nFr anme- >Updat eW ndow( ) ;
m_pMai nWwhd = pMai nFr ane;
return TRUE;
}

The main frame window will in turn instantiate windows of class CMyChi | dW n:

voi d CMai nFrane: : OnFi | eNew()

CWChi | dW n* pChi |l dWn = new CMyChi | dW n;
pChi | dW n->Creat e("An OLE cont ai ner w ndow"',
WS _CHI LD | WS VI SIBLE |
WS_OVERLAPPEDW NDOW |
W5_CLI PSI BLI NGS,
rect Defaul t, this);

}

The application class will need a couple of OCF helpers to finish the job, to support OLE
registration and OLE memory allocator initialization. For OLE registration you must set up a
table with basic information that OLE will store in the system registry. Using OCF you set this list
up using some pre-defined macros, like this:

/1 COLE Registration information

REG STRATI ON_FORMAT _BUFFER( 100)

BEG N_REG STRATI ON( AppReg)
REGDATA( ¢l si d, "{2C27A720- D323- 101B- 96B9- 7A117CB6AF38} ")
REGDATA( pr ogi d, "MFCMDI . Progl D. 1")
REGDATA( descri ption, "M-C Sanpl e usi ng OCF")

END_REGQ STRATI ON

Then you must setup a couple of OCF variables to manage the registration information and the
app’s OCF helper. Your app will need to instantiate a helper of type TA el ni t, deleting it in the
destructor (see figure 28).

/1l OCF vari abl es
TRegLi nk* RegLi nkHead
TAelnit* Aelnit

0;
0;

BEG N_MESSAGE_MAP( CMii App, CW nApp)
/1 { {AFX_MSG_NMAP( CMii App)
ON_COVVAND( 1 D_APP_ABOUT, OnAppAbout )
/1 T} AFX_MSG_NAP

END_MESSAGE_MAP( )

MSJ - BOCOLE and OCF Ted Faison 10/31/94 Page 52



?MJI App: : CMi App()
try {
Oelnit = new TA el nit(::AppReg,
/*Factory Call back*/0,
string(m.l pCndLi ne),
.. RegLi nkHead,
m_hl nst ance) ;

}
catch (TXBase& xbase) {
MessageBox( Get Focus(), “OCF helper initialization error”,
"OLE error", MB_OK);
}
}

Cwdi App: : ~CMdi App()

delete Aelnit;
}

Figure 28 - The OLE registration information and OCF helpers in an MFC application.

And there you have it: MFC with OCF, in a nutshell (some nutshell!). Don’t get the idea that
Borland created OCF with the purpose of seducing MFC programmers. The point is that OCF is
uncoupled from OWL to the extent that it can be used without OWL. Even though it is non-trivial
to use OCF without OWL, there still may be reasons to use OCF in a Visual C++ app.
Remember that to get OLE support with Visual C++ you must develop code using MFC. Assume
you are writing a DLL that needs to be very small and also support OLE. You don’t want to create
a full-blown MFC program, so OCF may be the way to go. Borland has tons of sample programs
that show how to use OCF both with OWL and without OWL, to ease some of the pain.
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