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Introduction
By now pretty much all of us have heard of the techno-term “ActiveX”,

dreamed up by the Microsoft wizards, which is the next generation of OLE
controls.  But maybe what you really do not know is what they are and how you
can use them in CA-Visual Objects applications.  This article will discuss briefly
what they are, take you on a guided tour of using them in Computer Associates
products, and lastly explain some of the caveats of using them and their
workarounds.  Although you can create your own ActiveX controls with Jasmine
for use with CA-Visual Objects (amongst other Windows languages), you can also
generate your own ActiveX controls (.OCX) with CA-Visual Objects 2.5, but that
is a topic for yet another article.  So let’s get down to business on this one.

Note that for the context of this article, the terms OLE (object linking &
embedding) and ActiveX are quite often used interchangeably.  ActiveX controls
are really just third generation OLE controls, as we will see later in this article.
Thus the intent of this article is to teach you how to use Jasmine and third-party
ActiveX controls with CA-Visual Objects 2.5a using real-life experiences to draw
from.

Even though you can create your own ActiveX controls (OCXs) with
CA-Visual Objects 2.5, it is beyond the scope of this article (and me).  They are
somewhat complex to develop, so I will leave it to one of the OLE gurus to cover
that topic.  Thus we will not be discussing the ActiveX classes themselves, but
focus strictly on how to utilize third-party ActiveX controls in Computer
Associates applications.
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ActiveX Controls
In this section we will discuss what ActiveX controls are, a (very) brief history of
OLE technology, and what you can do with these types of controls.  There are
entire books written on OLE/ActiveX controls that you can find everywhere, so
I’m going to refer details on their specifications to the books.

What Are ActiveX Controls?
Basically an ActiveX (aka 32-bit OLE) control is just a fancy name for a custom
control that has been developed in some Windows OOP language (such as
Jasmine or CA-Visual Objects).  You can use an ActiveX control  in any of your
dialog boxes just as you would any other of the standard controls, such as a radio
button, check box, single/multi-line edit, et al.

ActiveX controls, being custom and unique in nature, are required by
specifications to have their own set of methods, assigns, accesses, and event
handers.  Yet, thanks to CA-Visual Objects versatility, you can also modify these
OLE classes and, of course, inherit from them too.

What Can I Do with ActiveX Controls?
It would probably be a shorter topic to tell you what you cannot do with them,
because there really is not much you cannot do with them regarding window
controls.  Basically any ActiveX control that supports the Microsoft standard can
be used in CA-Visual Objects applications.  Sample uses are image (CA-Visual
Objects), sound, voice, and calendar, controls; basically there is no limit.  And
with version 2.5 of CA-Visual Objects, you can now also create your own ActiveX
(.OCX) files that can be used by other languages.

Jasmine and ActiveX Controls
Just like all other viable 32-bit Windows languages, Jasmine is quite capable of
generating ActiveX controls for use with other languages, such as Visual Basic or
CA-Visual Objects.  The only problem with utilizing Jasmine ActiveX controls is
that you are typically going to use Jasmine OO database files; thus you are still
locked in with regard to the clients who still need access to a Jasmine engine,
which only makes sense.
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Rather than re-inventing the wheel and repeating a lot of the same information, I
am now going to refer you to the ActiveX Reference section of the documentation
supplied with Jasmine.  It contains a tutorial and a step-by-step set of
instructions for generating ActiveX controls.  I would also recommend that you
become quite familiar with using Jasmine itself prior to attempting to create your
own ActiveX controls.

CA-Visual Objects 2.5 and ActiveX Controls
In this section we will discuss such topics as how to register and confirm ActiveX
controls, how to set them up for use in a CA-Visual Objects application, and lastly
how to go through the process of placing them in a dialog window and changing
their respective properties and methods.

Registering Your ActiveX Files
Typically, when installing any ActiveX (.OCX) file from Jasmine or a vendor disk,
the install routine will automatically register the .OCX file in Windows for you.
However there may be circumstances where you might need to do this manually.
It is very simple to do; just make sure that the .OCX file resides in your
\Windows\System (or \WinNT\System32 ) directory and enter this command
from that same directory:

regsvr32 SomeFileName.OCX

How can you verify whether an ActiveX file has been registered or not?  There
are two ways, one via CA-Visual Objects and the other via an external viewer
provided by Microsoft.  The latter program is called OLEVIEW.EXE and is
located in the same directory as your .OCX files.  Simply run it and browse
through the “controls” treeview structure to locate your specific ActiveX controls.
If they are not there, then you know for sure that they are not registered in
Windows yet.

The other verification method is performed directly from within the CA-Visual
Objects IDE.  Select any module in one of your applications and from the Tools
drop-down menu select the “Setup OLE Controls” option.  Now scan through the
list of available controls to see if the ones in question are present on that list.
Hopefully they already are; otherwise, you will need to register them manually as
discussed above.
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There is yet another tool that you can take advantage of when working with OLE
controls.  It is called DEPENDS.EXE and is available with Microsoft products
such as Visual Basic or Visual C++.  This utility lets you view the dependencies
(aka dependency walker) of any particular .DLL, .OCX, etc. file.  Thus you can
see what other files that particular one requires for its own purposes.

Setting Up Your ActiveX Controls
Now that you have your ActiveX controls registered, you can set them up for use
within any CA-Visual Objects window.  This is a fairly straightforward process,
as we shall see:

1. Whether you place your OLE-generated source code in a DLL, a library, or
an application, you should always insert this generated code into its own
module.  So create a new module within whatever application type you
prefer.

2. Now make sure that you have the “OLE” CA-Visual Objects library in your
application’s list of “Included” files.

3. With the module that you created in Step 1 selected, select the “Setup OLE
Controls” option from the Tools menu.  You should then be shown a
window similar to that in Figure 1.

4. The first thing we want to do in the “Setup OLE Controls” window is to
register our control within the CA-Visual Objects IDE.  So select the
control of your choice and click on the “Register Control” button.  You will
then need to identify the specific .OCX file that you want to register for the
control you selected.

5. Before you continue, you will need to once again select the OLE control
that you are working on.  I have been bitten more than once at this point,
because once you register a control, the list itself reverts back to the top, as
you will notice yourself.

6. Now we want to add our ActiveX control to our window Tool Palette.  So
making sure you have the correct control selected, simply click on the “Add
to Palette” button.  We will see how to use this new tool control in the next
section of this article.
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7. We have one final step for this particular control, which is to generate the
control’s class source code itself.  Just to be sure at this point, once again
make sure that you have the correct control selected.  Referring to Figure 1
again,  in the “Base Class Generation” box you can change the name of the
class to be generated.  This is normally not necessary unless you are going
to have several versions of the same control class.  Now click on the
“Generate Class” button.  It will show you a real quick status window as it
generates your new control class and all of its respective methods,
accesses, assigns, etc.

8. You are now ready to use this control in one of your dialog boxes.  Repeat
Steps 4 through 7 for any additional OLE controls that you want to use in
CA-Visual Objects.  When finished, click on the “Close” button to return to
the IDE.  Also at this time an .MDF (master data file) file will have been
created for all the controls that require one (typically all your third-party
ones do).

Figure 1 – Setting up OLE controls
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Using Your ActiveX Controls
At this point you should have registered your ActiveX control, added it to your
Tool Palette, and generated the source code for it.  Now you can use it (almost) as
simply as any other window control.  So follow the steps listed below (and then be
sure to read the Caveats section below, too):

1. First of all you need to compile your new control class(es), so do that now if
you have not already done so.  And if these classes are not contained
within the same application that will be using them, then make sure you
have them linked at this time.

2. Open up any new or existing type of dialog box.  Although you will be
working with your own window, I will be referring to respective controls as
shown in Figure 2 below.  In that same figure, you should notice that I
have added three OLE controls to the Tool Palette, which appear after the
“OLE” control itself.  These are for a grid, a folder, and a voice control,
respectively.  As you can see in the sample, I have already placed a “voice”
ActiveX control in my dialog box.

3. Now select one of the ActiveX controls you just added to the Tool Palette
and place it somewhere in your own dialog box.  Resize it accordingly.  The
next three steps will discuss various properties relating to the control
itself.  Please refer to your own dialog box at this point.

4. The HyperLabel tab – CA-Visual Objects, like all other controls, will
automatically generate a Name for this control.  If you are only placing a
single control of this type in your window, then you need not rename the
control, your option.

5. The General tab – there are two main properties we need to pay special
attention to; the other properties can obviously be changed as needed.  The
first property to discuss is the “Inherit from Class”.  In this one you need to
identify the specific OLE class that your control will inherit from.  If it is
not present, then you have not compiled and/or linked your OLE class for
this application.
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6. The other property to be concerned about is the one called “Visible”.  Not
all OLE controls need to be visible to the user if their usage is strictly for
background processing.  For instance, in the Figure 2 sample I have a voice
OLE control, but since the user is actually dialing into this particular
application there is no need to display the control on the form at run-time.
There simply is no interaction required between this control and the caller,
nor of the owner of the application.  Obviously if there were something to
display via the control, I would have made it visible.

7. The Properties tab – this is the heart of your control.  For every single
Assign generated in your OLE control’s class, you will be provided a
property line with default values.  You may modify these as needed to your
specific requirements.  You will, however, need to refer to the third-party
documentation for an explanation regarding any of these properties.

In addition to the individual properties in this tab, you should notice that
the first one listed is always the “Control Properties” property line.
Expanding this property (click on the “…” box) will, in most cases, display
a dialog box containing most of the pertinent properties that you will need
to assign values to.

8. The Events tab – if your particular OLE control reacts to specific events,
then this tab will have a list of those specific event methods that you can
“define” and place your own business logic into.  For my own OLE voice
control I had event methods I used such as RingDetected(), LineDropped(),
ToneDetected(), etc.  Obviously, they are control-specific.
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9. Great, you are now ready to use your control, provided you have all your
properties assigned and event handler routines written.  You also need to
make sure, for instance, if you are displaying some sort of image, that you
have the necessary logical pointers to accomplish what your OLE control is
intended for.  So compile and run your application now to see what kind of
problems arise, and there will probably be some like those discussed in the
Caveats section below.

Figure 2 – Sample window with Tool Palette showing OLE controls

Distributing Your ActiveX Files
Typically a minimum of two ActiveX support files will need to be supplied with
each of your applications.  Remember, we discussed earlier that CA-Visual
Objects will generate an OLExxxx.MDF file to register the license usage of your
controls.  Well this file, although there are minor exceptions, must be distributed
in the same directory where your application.EXE file is stored.  And if you
distribute any upgrades, then you should also include the .MDF files.

The other file you need to distribute is the .OCX (ActiveX) file itself.  This should
be installed in the user’s \Windows\System (or \WinNT\System32) directory.
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CA-Visual Objects 2.5 and COM Objects
COM is actually an acronym for Common Object Module, a standard established
several years ago to allow objects to be used independent of the language they
were written in.  The concept is basically the same as that for using ActiveX
controls; there just are not any physical windows controls involved.  The latest
standard for COM is now called DCOM (Distributed COM).

Examples of importing third-party, language-independent COM objects could
possibly be those of POP3 or SMTP protocol logic.  As can be expected with these
types of COM objects, they are typically just background logic modules to use
with your Windows applications.

Fortunately, using a third-party product containing COM objects is fairly
straightforward in CA-Visual Objects.  Following the instructions below, you
should very quickly be up and running with any true D/COM object (this also
assumes that you have already installed/registered the particular COM library,
or DLL, in question):

1. Since new code is going to be generated, it is a good idea to create a new
module in your CA-Visual Objects application or library first.

2. Also make sure that you have linked in the OLE and OLE Server libraries
to this particular application.

3. Select that new module and select the “Automation Server” option from the
Tools menu.

4. This will open up a window titled “Automation Server Base Class
Generation”.  In the main list, locate the particular COM server that you
want to import and select/highlight it.

5. We now need to import/generate the source code for this COM server, but
we must do this for each and every “interface” provided with a particular
COM server.  So first you must click on the “Show Interfaces” button (or
double-click on the server item itself).

6. Now look in the “Interfaces” list box in this same window.  It will show you
a list of every interface that you need for this particular COM server.

7. Select the first interface in the list and then click on the “Generate source”
button.  This will automatically generate all of the source code necessary to
access that particular interface for this COM server.  Then select all
subsequent interfaces and press the “Generate source” button for each and
every one of them.
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8. After generating the source for every interface for a particular COM
server, you can then close that window, compile your new source code and
start using it immediately.

9. If you have any additional COM servers to import, then I would
recommend that you place each of them in its own module within your
application or library.

It is not unusual for license keys to be required when using these third-party
COM objects.  So watch out for an assignment statement that might be required
when you instantiate one of these COM objects (or immediately thereafter), or
you might wonder why all this nifty source code is not working as promised.

Caveats (Gotchas!)
I have spent many, many hours trying to resolve some of the issues that I’m
about to discuss in this section.  I have been bounced back and forth between
Computer Associates and third-party tech support, and even sought advice from
CA-Visual Objects developers and leading application developers, and sometimes
even coming up empty-handed.  At one point I was taking my trial and error
efforts to the limit (of grasping at thin air), but needless to say this was how I
actually resolved some of my problems.  At least I still have all my hair and no
ulcers to show for it.

Things to Watch Out For
As each OLE control is unique in its own methods and properties, it is just as
difficult to decipher which of those items might be giving you undocumented
opportunities.  For instance, one OLE image control that I was using did not
recognize a “Fit Method” control property, yet when I hard-coded the exact same
value for that property in my code, it worked perfectly fine.

I have also had the reverse happen in an OLE voice control.  I would hard-code a
property’s value, but it did not work until I made the actual change in the
control’s property line itself in the Window Editor.  Go figure.  So quite often the
guilty culprits for screwy results are going to be related to the specific OLE
control and how the properties are actually assigned, soft- or hard-coded.  This is
just one part of the trial and error process of getting OLE controls to work as
expected.
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There were also times when my ActiveX controls were placed in a dialog box, and
I set up all of the properties accordingly.  Yet when I tried compiling the
application, I got numerous error messages telling me that all of my specific calls
to any item in the OLE control’s class were invalid.  Huh?  I had even specified
the correct control class in the “Inherit from Class” property.  So I dug into my
trial-and-error bag of tricks again.  This time I discovered that all I needed to do
was just open up each window with an OLE control in it, touch (slightly re-size)
just the OLE controls themselves, and recompile the application.  Apparently the
.MDF file just needed to be updated.  This scenario happened to me more than
once, so you should especially try to remember how to resolve this condition.

Modifying Generated ActiveX Source Code
If and when you do have to modify the source code generated for your OLE
control, somehow you must keep track of which ones you have modified.  This is
because some day (and you will) you may need to regenerate the source code for
any given OLE control.  And any changes you have made to this code will get
overwritten very quickly without any concern for the code.  Thus I recommend
that you keep track of which methods, classes, assigns, etc. get changed via a
Text Block within that class.  And this is the hard part:  you must always
remember to rename any entity that you have changed prior to
regenerating the OLE control class, as it will get overwritten quicker than
reading this sentence.  Then after the OLE control class has been regenerated,
you will need to perform the necessary steps (delete/rename or cut/paste) to
incorporate your code enhancements.  This is somewhat time consuming, but
absolutely necessary if you find a need to change any of the auto-generated OLE
code.
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An example of this is in my integrated voice response application.  If the caller
happens to hang up while the program is in the midst of one of these calls to the
ActiveX file, then we get an abrupt error message, thus causing the program to
crash.  The fix for this problem was fairly obvious to resolve.  All I needed to do
was to include an Error{} object and BEGIN/END SEQUENCE as shown in the
sample code below (the code in italics is what I inserted):

METHOD HangUp( ;
TimeSlot, ; // AS USUAL
Delay, ; // AS USUAL
) CLASS VisualVoiceProVoice

// Puts the line on-hook to conclude a call.
LOCAL a AS ARRAY
LOCAL pParamDesc AS VOOLEARGDESC
LOCAL pRetDesc IS VOOLEARGDESC
LOCAL uRetValue AS USUAL
LOCAL cbOldHandler AS CODEBLOCK
LOCAL oError AS USUAL

oError := Error{}
cbOldHandler := ErrorBlock({| oError | MyHandler(oError)})
BEGIN SEQUENCE

a := {String2Symbol("HangUp"), 98, ;
INVOKE_METHOD, 2, 2, .T., , @pRetDesc}

……….
// more code was in here…
……….

uRetValue := oAuto:__InvokeMethod(a, DWORD(_bp+16), PCount())

MemFree(pParamDesc)

RECOVER USING oError
SELF:owner:OCX_Voice321LineDropped()
RETURN "0"

END SEQUENCE

ErrorBlock(cbOldHandler)

RETURN(uRetValue)
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How to Handle CA-Visual Objects Upgrades/Patches with ActiveX
Controls
This is not one of my favorite areas to discuss, as it has brought me much
aggravation at times, but I guess that is pretty much the nature of the beast with
regard to using third-party ActiveX controls.  It will also depend upon the nature
of the CA-Visual Objects upgrade/patch.  If you are installing a patch that does
not affect your OLE .DLL files, then you can feel fairly comfortable that your
OLE controls are safe.  However, if you are installing an upgrade that affects
your OLE .DLL files or, even worse, requires you to uninstall your current
version of CA-Visual Objects, then I highly recommend that you do the following:

1. If using them, copy all of your .MDF files in your \CAVOxx\DATA
directory to a safe place.  Then after you reinstall the upgrade you can copy
them back in there.  This is because upgrade instructions will require you
to empty everything out of your \DATA subdirectory (and others) prior to
the reinstall.  Note, however, that this only applies to same version
upgrades.  If you are performing an upgrade from version 1.0x or 2.0x,
then you will need to recreate your .MDF files anyway to make sure they
are now compatible with version 2.5.

2. Before any upgrade or patch, you already know that you should export all
of your applications to .AEF files.  So also make a safe backup copy of any
of these containing ActiveX controls.  There may be some changes or
referrals you may need to make to these older version backups.

Conclusion
See, it wasn’t so bad, now was it?  Sure, ActiveX controls can be a real nuisance
to employ, especially if you run into any of the scenarios I did.  But the end result
is that it opens up endless possibilities of third-party windows controls that you
can include in your applications that were written in other languages (for that
matter, even CA-Visual Objects’ own created .OCX files).  Once you have
incorporated a couple of ActiveX controls on your own, you will see how easy they
really are to use (that is, barring any undocumented opportunities).
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